Sample Question Paper (Solved)-2025
(I'ssued by Central Board of Secondary Education, New Delhi)

CLASS—12th
SUBJECT—MATHEMATICS

TimeAllowed : 3Hours

General Instructions:

e
I

Maximum Marks: 80

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.
(if) This question paper is divided into five Sections-A, B, C, D and E.

Assertion-Reason based questions of 1 mark each.

(v) In Section-C, Questions no. 26 to 31 are short answer (SA) type questions, carrying 3 marks each.
(vi) In Section-D, Questions no. 32 to 35 are long answer (LA) type questions carrying 5 marks each.
(vii) In Section-E, Questions no. 36 to 38 are Case Study-based questions carrying 4 marks each.
(viii) Thereis no overall choice. However, an internal choice has been provided in 2 questions in Section B,
3 questionsin Section C, 2 questions in Section D and 2 questions in Section E.
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(iii) In Section-A, Questions no. 1 to 18 are multiple choice questions (MCQs) and questions number 19 and 20 are :
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: (iv) In Section-B, Questions no. 21 to 25 are very short answer (VSA) type questions, carrying 2 marks each.
I
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(iX) Use of calculatorsis not allowed.

SECTION—A

[1x 20 = 20]

(This section comprises of multiple choice questions
(MCQs) of 1 mark each)

Select the correct option (Question 1-Question 18) :
Q. L. If for asquare matrix A,

2025 0 0
A(adj A) = 0 2025 0 |, then the
0 0 2025
valueof |A |+ |adj A |isequal to:
@ 1 (b) 2025+ 1
(c) (2025)2 + 45 (d) 2025 + (2025)2.
Ans. (d)

Explanation : When A isasquare matrix of order nx n,

then A.(adj A) =| A |1, where | is the identity matrix
of order nx n

2025 0 0
A.(adj A) = 0 2025 0
0 0 2025
= 20251,
|A| = 2025and|adjA|=|A]P-1
= (2025)%

Hence, | A | + | adj A | = 2025 + (2025)2.

Q. 2. Assume X, Y,Z, W and P are matrices of order
2xn,3xk,2xp,nx3andp x Kk, respectively. Then the
restriction on n, k and p sothat PY + WY will bedefined
as:

(@ k=3,p=n (b) kisarbitrary,p=2

(c) pisarbitrary, k=3 (d) k=2,p=3.

Ans. (a)

Explanation : P Y W Y
px Kk 3x k nx3 3xk

N7

PY existsif k=3 order of WY =nx k

. Order of PY = p x k.

For existence of PY + WY/, order of PY = order of WY

s p=n

Hence, k=3 and p = n.

Q. 3. Theinterval in which the function f defined by
f (x) = eXisdrictly increasing is:

(@ [1, ) (b) (=<, 0)

(€©) (=o0,) (d) (0, 20).

Ans. (¢

dy

Explanation: y= &= &=e .

d
For strictly increasing, d_z >0iee>0.

Hence, the function is strictly increasing in (= eo, o).
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Q. 4. If A and B are non-singular matrices of same
order with det (A) =5, then det (B 1AB)2isequal to :

(@ 5 (b) 52
(c) 54 (d) 5°.
Ans. (b)

Explanation: |A =5
Now |[BLTABR=(BL||A||B])2=|A[2=52

Q. 5. The value of ‘n’, such that the differential
equation :

d
=Y = y (logy —log x + 1); (wherex, y € R") is

dx
homogeneousis:
@ o (b) 1
(© 2 (d) 3.
Ans. (b)

d
Explanation : d—i = f (X) is homogeneous if f (X) isa

homogeneous function of degree 0.

dy y
n=2 _ yllog=+I
X I Y( ng ogee)

dy Y y
_ d_i _ F(Ioge e(;)) —f(x,y).

f (X, y) is homogeneous of degree O if n= 1.
Q. 6. If the points (x4, y4), (X5, ¥,) and

(X1 *+ X,y +Y,) arecollinear, then x,y, isequal to:

@ xy; (b) X3y,
(©) XY (d) Xx;Xo.
Ans. (a)

Explanation : (x4, y,); (X, ¥,) and (x; +X,, y; +Y,) are
collinear

X Y1 1
if Xo Yo 1/=0
xtX ity 1

it LY+ XY — XY —Xo¥s) — L(X1Yq + XqY5
—XqY1 = X¥1) + 10Xy, —Xoy1) =0
it XgYo =Xy,

0 1 c
Q7. 1fA=|-1 a -—b |isaskew-symmetric
2 3 0
matrix,thena+b +c=
(@ 1 (b) 2
(© 3 (d) 4.

Ans. (a)
Explanation : A is skew-symmetric = At =—A
0o -1 2 0 1 c
= 1 a 3|=—-|-1 a -b
c -b O 2 3 0
0O -1 -c
= 1 -a b
-2 -3 0

Comparinga=—-a,c=-2,—-b=-3

= a=0,b=3andc=-2.
a+b+c=0+3-2=1

Q. 8. For any two eventsA and B, if :

-1 — 2 1
P(A):E,p(B):g and P (A n B) = 7 then

P (A/B) equals:

3 8
@ 3 ® 5

5 1
(©) 8 (d) 7
Ans. (c)

S ., 11 g 2 1
Explanatlon.P(A)—l—E =5 P(B)= 373
NowP (A UB)=P(A)+P(B)—P(A NB)

1 1 1 7

=4 = —

2 3 4 12
___P(ANB) P(AUB)
PAB = TeE T TR

7
=% 5112 15 5

213~ 2/3 24 8
Q. 9. Thevalueof ‘o if the angle between :

AN N A
n -

5 = 2421 —3aj+kandg=i+j+ak isobtuseis:
(@ R-[0,1] (b) (0. 1)

(©) [0, ) (d) [1, )
Ans. (b)

Explanation : For obtuse angle, cos6 < 0 = 63< 0

= (209 () + (=30) () + (1) () <O
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= 202-30+0<0=202-200<0
= o?-a<0=o0(n-1)<0
= ae (0,1).

Q. 10.1f |a]=3, |b|=4 and |a+b]| = 5, then

la-b| =
(@ 3 (b) 4
© 5 (d) 8.
Ans. (c)

Explanation : |a+ b|2+|a— b|2

= 2(jalP+|bP)

= 52 +|a—b[ = 2(32+4)

= |a—bP = 2(9+16)-25
= 50— 25= 25,

Hence, |Z—E| = 5.

Q. 11. For thelinear programming problem (LPP),
the objective function is Z = 4x + 3y and the feasible
region determined by a set of constraints is shown in
the graph.

» <

POaD)
Q(30,20)
- 0(0,0) R(40,0)\‘ \ >x
v
M

Which of the following statement istrue ?

(&) Maximum value of Z isat R (40, 0)

(b) Maximum value of Z isat Q (30, 20)

(c) Value of Z at F (40, 0) is less than the value at
P (0, 40)

(d) Thevalueof Z at Q (30, 20) islessthen thevalue
at R (40, 0).

Ans. (b)

Explanation :

Corner Point |Corresponding value of Z = 4x + 3y
0:(0,0 0
R: (40, 0) 160

Q: (30,20 180 (Maximum)
P: (0, 40) 120

Maximum value of Z isat Q (30, 20).

dx
Q. 12. J W equals:

@)—é%JZBF+c
®) %WH
(© —4—:5(\/:@+c
(d) 4—;\/@ +c.

Ans. (a)

dx

Explanation : | = J 75
P 3 (1+ xH2

Put 1+ i4:t so that —4x 2 dx = dt

X
dx 1
= 5 = ——dt
X 4
o[ At
- —EJ =12 gt
4
1 b2
41/2

2n
Q. 13. J cosec’x dx =
0

(@ 0 (b 1
(o 4 (d) 2m.
Ans. (a)

Explanation : Here f (x) = cosec’ x.
f(2n —x) = cosec’ (21 —X)
= —cosec’ x= —f (X).
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2n
J cosec’x dx = 0.

0

2a
J f(x)dx=0,if f(2a—x)=-f(X)
0
Q. 14. What isthe general solution of thedifferential
equation & =x?
(@ y=xlogx+c
(b) y=xlogx—x+c
(c) y=xlogx+x+c
(d y=x+c
Ans. (b)

Explanation : Wehave: & =x

: dy
= Yy =logx= &=Iogx

= dy=log xdx.

J dy = J' logx dx

= y=xlogx—x+c.

Q. 15. The graph drawn below depicts.

4

T
(@ y=sin1x (b) y=cos1x
() y=cosec1x (d) y=cot1x

Ans. (b)

Explanation : The graph represents y = cos 1 x with
domain [— 1, 1] and range [0, m]

Q. 16. A linear programming problem (L PP) along
with the graph of its constraintsis shown below :

The corresponding objective function is: Z = 18x +
10y, which has to be minimized. The smallest value of
the objective function Z is 134 and is obtained at the
corner point (3, 8).

Y
4

51(0123
G

T

»

v
Vi
(Note : Thefigureisnot to scale)

The optimal solution of the above linear
programming problem ............cccoc...... .

(a) does not exist as the feasible region is unbounded.

(b) does not exist as the inequality 18x + 10y < 134
does not have any point in common with the feasible
region.

(c) existsastheinequality 18x + 10y > 134 hasinfinitely
many points in common with the feasible region.

(d) exists as the inequality 18x + 10y < 134 does not
have any point in common with the feasible region.

Ans. (d)

Explanation : Since Z = 18x + 10y < 134 has no point
in common with the feasible region,

. Minimum value of Z = 18x + 10y is 134 a P (3, 8).

Q. 17. Thefunction f : R — Z defined by f (x) = [X];
wher¢[.] denotesthe greatest integer function is:

(a) Continuous at x = 2.5 but not differentiable at
x=25

(b) Not Continuous at x = 2.5 but differentiable at
x=25

(c) Not Continuous at x = 2.5 and not differentiable at
X=25

(d) Continuous as well as differentiable at x = 2.5.
Ans. (d)
Explanation : The graph of f: R — R defined by :

f(X) =[x isadt. liney xe (25—h,2.5+h), wherehis
infinitely small quality.

Hence, the function is continuous and differentiable at
x=25
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5

Q. 18. A student observesan open air Honeybee nest
on the branch of a tree, whose plane figureis parabolic
shape given by x2 = 4y. Then the area (in eqg. units) of
the region bounded by parabola x2 = 4y and the line
y=4is:

32 5 64
(@ 3 (b) 3

128 256
(© 3 (d) =
Ans. (b)

4
Explanation : Reqd. area = ZJ 2\/§ dy
0

3274
[3/2}
0
8

- 312 _ g

88_64 "
—3()— 3 Sg. units

ASSERTION-REASON BASED QUESTIONS

(Question numbers 19 and 20 are Assertion-Reason
based questions carrying 1 mark each. Two statements
are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the
options (A), (B), (C) and (D) as given below.)

(@) Both (A)and (R) aretrueand (R) isthe correct
explanation of (A).

(b) Both (A) and (R) are true but (R) is not the
correct explanation of (A).

() (A)istruebut (R)isfalse
(d) (A)isfalsebut (R) istrue.

Q. 19. Assertion (A) : Consider the function defined
asf(X) =|x|+|x=1],x € R. Thenf(x)isnot differentiable
ax=0andx=1

Reason (R) : Supose f be defined and continuous on
(a, b) and ¢ €(a,b), then f (X) is not differentiable at

~ f(c+h)— f(c) f(c+h)— f(c)
x=cif lim ————— = lim —————
h->0" h h-0" h

Ans. ()

Solution. When x = 0, the function, which involves |x|,
is not differentiable. [-- LHD = RHD]

When x = 1, the function, which involves |x — 1| is not
differentiable. [.. LHD # RHD]

- f(x) isnot differentiableat x = 0, 1.
Thus (A) istrue.
Reason (R) is aso true.

Hence, (A) and (R) are both true and (R) is the correct
explanation of (A).

Q. 20. Assertion (A) : The function f : R —

n
{(2n+1)5;nez} - (—o,—1] U[L o) defined by
f (X) = sec x is not one-one function in its domain.

Reason (R) : The line y = 2 meets the graph of the
function at more than one point.

Ans. ()

Solution. The function f(x) = sec x isnot one-onein its

domain because sec (X) = is periodic with period 2m.

COS X

.. The function repeats its value after every interval
of 2n

= itisnot one-one over any interval larger then 2n
[-- Different inputs give same output]

Thus (A) istrue.

Reason (R) is also true.

[-- y = 2 meets the graph of the function more than once]

Hence (A) and (R) are both true and (R) is the correct
explanation of (A).
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SECTION—B

(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

JT
Q.21.If cot™1 (3x + 5) > 2 then find the range of the values of x.

T
Solution. We have : cot 1 (3x + 5) > 7

= ocot1(3x+5)>cot™11

= 3x+5<1 [.. cot 1 xisstrictly decreasing in its domain]

= 3X<-4=x< 3

4
Hence, range is (— ®,— 5) .

Q. 22. Thecost (in rupees) of producing x itemsin factory each day is given by :
C (x) = 0.00013x3 + 0.002x2 + 5x + 2200.

Find the marginal cost when 150 items are produced.

Solution. We have:

C (x) = 0.00013x3 + 0.002x2 + 5x + 2200.

. C’ () = 0.00039x? + 0.004x + 5.

Hence, margina cost, C’ (150)
= 0.000039 (150)2 + 0.004 (100) + 5 = T 14.325.

Q. 23. (a) Find the derivative of tan ~1 x with respect to loge X, (Wherex € (1, «)].

Solution. Lety =tan~1 x and u = log, X.

dy 1
dx 1+ x?
1
and au_ —.
dx X
dy  dy/dx
du ~ du/dx
1
3 1+ x2 X
= 1+ %%
Or
ifferentiate the following function with respect to x :
(b) Diff i he following f i ith
T
(cos X)X ; (wherex e (O'E'j)'

Solution. Let y = (cos x)*
Taking logs, logy = |og, (cosx)*
= logy=xlog, (cosX).

" 1dy 1 : | 1
JWLEX, T = X——(— + .
Diff. w.r.tx, y dx Xcosx( sinx) + logg (COSX)

i y[— xtanx + log, cosX]

d
Hence, d—i = (cos X)* [-x tan x + log, X].

(1)

[2x5=10]

Marking Sceme

Y
Y

Yo

Yo

Yo

Yo

Y

Yo
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Q.24.(a) If vectors a = 21 +2j+3k, b =—i+2j+k and G = 3i +] aresuchthat b+ ¢
is perpendicular to Z, then find the value of ‘A’.
Solution. We have:

N N N N N

a=2i+2]+3k b=—i+2j+kand ¢ =3i+]j.

)+/l(3iA+jA)= (—1+3/l)iA+(2+/1)j+k,

- -

b+lc=(-i+2j+k
Since E+AE> is perpendicular to g,

(b+10).2 =0
= (1+30)@Q+2+MN 2+ (3)=0
= —-2+6A+4+2A+3=0
= 8\L=-5

H A >
ence, A= ——.
8

Or

(b) A person standing at O (0, O, 0) iswatching an aeroplane, which is at the co-ordinate point
A (4, 0, 3). At the same time he be saw a bird at the coordinate point B (0, 0, 1). Find the angles
which BA makeswith thex, y and z axes.

Solution. We have: O (0,0, 0), A (4,0,3) and B (0, 0, 1).

BA =OA - OB
= (4i +3k)—k=4i+2k-
" 4 ~ 2~ 2~ 1

2\/§i+2_\/gkzﬁl +Ek

B imeli)

Q. 25. The two co-initial adjacent sides of a parallelogram are:

Hence, the reqd. angles are cos (

AN

2i —4j -5k and 2i +2j +3k.

Find its diagonals and use them to find the area of the parallelogram.
Solution. Let a = AB = 2i —4j—5k and b = BC =2i +2]+3k.

N N

d —a+b=4i-2j-2k

- AN A A
b=2i +2j + 3k

Yo

Ya

Yo

Yo
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AN AN

1 - -
Area of parallelogram = Eldl X d, |

1 i j k
0O -6 -8

1 AR A 1 a " A i,
:E 6(—2i—4k)—-8(—2i—4j)| = E‘—12|—24k+16|+321

1| » n A A A A
:E 4i+32j—24k| = 2|i+8j—6k
= 21+ 64+36 = 24101 sq. units.

SECTION—C

(This section comprises of 6 short answer (SA) type questions of 3 marks each)

Q. 26. A kiteisflying at a height of 3 metresand 5 metres of string is out. If the kite is moving
away horizontally at the rate of 200 cm/s, find the rate at which the string is being released.

Solution. Let x be the horizontal distance of the kite from the man who flies the kite.
Let y be the length of string.

By Pythagoras' Theorem, x2 + 32 = y?2

Wheny=5,thenx?+9=25=x2=16 = x = 4.

Diff. (1 t 2de +0=2 dy
iff. (1) w.r.t. x, at = ydt
dy
= 24 (200)22(5)5
KITE
........ _‘......_..
y
3m

dy
= — =160 cm/s.
dt

Hence, the rate at which the string is released is 160 cm/s.

Q. 27. According to a psychologist, the ability of a person to under stand spatial concept isgiven

by :
1 : .
A= gxﬁ, wheretistheagein yearst € [5, 18].

Yo

1
s

[3x6=18]
Ya
(D) s
1
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Show that therate of increase of the ability to under stand spatial concept decreaseswith agein
between 5 and 18.

) 1
Solution. Wehave: A = éx/f.

A _liwz_ 1 te (5,18

dt _6 _6\/EV' E(l )
Thus, dA— !

dt 6Vt

d’A 1( 1) 5, 1 1

—— ===t - —F.

dt2 6\ 2 12 t/t

d2A

Clearly —5 < 0 v te (5, 18).
dt

Hence, the rate of change of ability to understand spatial concept decreases with age.
Q. 28. (a) An ant ismoving along the vector I_I = ?—ZjA+ 3& . Few sugar crystalsarekept along
thevector I_>2 = 3/i\—2jA+ ﬁ which isinclined at an angle 6 with the vector I_l Then find theangle
0. Also, find the scalar projection of I_lonr2 .

Solution. We have:

- A A A

I, =i-2j+3kadi, =3 —2j+k.

-> >

. .1
(i) cosf= 12

- >
1112 ]

N N N N

(i—2j+3K).(3i —2j +k

A A A AN

li—2j+3k|[|3i —2j +kK]|

_DE+E2=9+E )

J1+4+9/9+4+1
_3+4+3 10 5
V1414 14 7

5
Hence, 6 = cos 1=,

5 = gl
(ii) Scalar projection of |, on I, = 172

I
~ (iA—sz+3ﬁ).(3iA—2jA+|2
i |3iA—2jA+|2
B (l)(3)+(—2)(—2)+(3)(1)_ 3+4+3 B 10

J9+4+1 V14 a0

Ys

Ya

Ya

Ya
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(b) Find the vector and the cartesian equation of the line that passes through (-1, 2, 7) and is
perpendicular tothelines:

N N N N

F):Zli\ﬂ{\—sﬁ +A(i+2j+5k) and I = 3i+3j—7k + u(3i—2j+5k).

Solution. Thegivenlinesare:

r =2i+j—3k+A(i+2j+5k (D
and ¥ =3i+3]—7k +u(3i—2j+5k (2

The line perpendicular to (1) and (2) has a vector parallel to :

e g e I J k
b=bxb=1 2 5
3 -2 5
=i (10+10) — j(5—15) +k(—2—-6)=20i +10j —8Kk . 1

Hence, the vector equation of thelineis:

r=—i+2]+7k+A(10i +5] —4k) 1
d the Cartesian equation of thelineis: - = Y=2 _ 2= 1
and the Cartesian equation of thelineis: 0 S - —4-
Q. 29. (a) Evaluate:
1 1
J —_—— 5 | dx; (Wherex > 1).
logx  (logx)
J’ 1 1 q
. _ g X
Solution. | l0g, X (Iogex)z
1
=J dx _J > dx
loge X (loge X)
1J1dxj d(l)Jldxd ! [ ing b 1
= | 1 ax - | ———— ntegatin arts
loge X dx |\ loge X J(Iogex)zdx [Integating by parts}
X 1 1
= +J 2.—.XdX_ de 1
loge X (Iogex) X (loge X)
X
1

"~ logeg x
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1
(b) Evaluate: J x(1-x)" dx; (wheren e N).
0
1
Solution. | = J x (1—x)" dx
0
1 a a
=J (1= X){1— (1= x)}" dx J f(x)dx:J f (a—x) dx 1
0 0 0
1 1 1
:J x”(l—x)dxzj x“dx—J x" 1 dx 1
0 0 0
Xn+1 1 Xn+2 1 1 1
= - :(——0)_(——0) 1
X+1 n+2 n+1 n+2
0 0
1 1 n+2)—(n+12 1
“h+l n+2° (n+D)(+2) - (n+h(+2)" 1
Q. 30. Consider the following linear programming problem :
MinimizeZ = x + 2y
Subjectto2x+y >3, x+2y>6,X,y=0.
Show graphically that the minimum of Z occurs at more than two points:
Solution. The system of constraintsis:
2X+y=>3 (1)
X+2y>6 (2)
and x,y>0 w(3)
Y
A
<
EAY
I\ o
6 Feasibleregion
4
1

N
» s -
— > X
O (32,0 ¥ /A®6O
»
4

A
Theregionx +2y <6 Y’

The shaded region in the above figure is the feasible region determined by the system of constraints
D -0).

It is observed that the feasible region is unbounded.

Thus we use Corner Point Method to determine the minimum value of Z, whereZ = x+2y ...(4)

We evaluate Z at each corner point.
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Corner Point Corresponding value of z
C:(6,0 6
B: (0,3 6

It is observed that the region x + 2y < 6 has no point in in common with unbounded feasible region.
Hence, the minimum value of Z = 6.

It is seen that the value of Z at A and B is same.

When we take any other point; say (2, 2) onthelinex + 2y = 6, then Z = 6.

Hence, the minimum value of Z occurs at more than two points and is equal to 6.

Q. 31. (a) The probablity that it rainstoday is 0.4. If it rains today, the probability that it will

rain tomorrow is 0.8. If it does not rain today, the probability that it will rain tomorrow is0.7. If

P, : denotes the probability that it does not rain today
P, : denotes the probability the it will not rain tomorrow, if it rains today.
P5 : denotesthe probability that it will rain tomorrow, if it does not rain today
P, . denotes the probability that it will not rain tomorrow, if it does not rain today.
(i) Find thevalueof P; x P, — P, x P4 [2 Marks]
(i) Calculate the probability of raining tomorrow. [1 Marksg|
Solution. Since the event of raining today and not raining tomorrow are complementary,
.. If the probability that it rains today = 0.4,
then the probability that it does not rain today
=1-04=06.
Thus P, =06.
If it rains today, the probability that it will rain tomorrow is 0.8, then the probability that it will not

rain tomorrow

=1-08=02
If it does rain today, the probability that it will rain tomorrow is 0.7, then the probability that it will

not rain tomorrow =1-0.7=0.3.

Thus P; =0.3.
Today Tomorrow
Rain
oh
95>\ NoRain
Oﬂ Rain
> 0
NS
Q6

q\\QQ No Rain
(i) Py xP,—P,xP; =06x0.3-0.2x%0.7
=0.04.
(ii) Lettheeventsbe:

E, : It will rain today
E, : It will not rain today
A : It will rain-tomorrow
P(E;) = 0.4and P (E,) = 0.6.
P (A/E;))= 0.8and P (A/E,) = 0.7.
Thus, P (A)= P(E) P(A/E) +P(E,) P(AIE,)

Yo
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04x08+06x0.7
0.32 + 0.42 =0.74.
Hence, the probability of rain tomorrow is 0.74.

(b) A random variable X can take all non-negative integral values and the probability that X
takesthevaluer propartional to5~". Find P (X < 3).

1
Wehave: P(X =r) o< 5_r

1
P(X=r)=k. 5—r when Kk is non-zero constant

k1
P(r=0), Y
(r=0) 50
k1
P(r=1), T
(r=1 o
kl
P((r=2), )
(r=2 52
k1
P(r=23), Y
(r=3) 53
Thus, P(X=0)+P(X=1) +P(X =2) + c.esru...... =1
1 1
= kll+=+—=+—+.cereen..... =1
k - =1
= —1 =
1__
5
= kE =1
4
H k 4
ence, =—.
5
P(X<3)=P(X=0)+P(X=1)+P(X=2)
4 1 1
= —|1+—-+—
5 5 57—)
4(25+5+1
-5 25
4(31) 124
~ 525 T 125"
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SECTION—D [5 x 4 = 20]

The section comprises of 4 long answer (LA) type questions of 5 marks each)

JT T
Q. 32. Draw therough sketch of the curvey = 20 cos 2x; (wher eg =X 55) . Usingintegration,

JT JT
find the area of theregion bounded by the curvey = 20 cos 2x from the ordinates x = 5 tox = 3

and the x-axis.
Solution. The given curveisy = 2x cos 2x.

Table:
. T 4 T
X 6 4 3
y: 10 0 -10
Graph isasbelow :
Y
A
(0, 10)1
X'« ol = = i3 > X
6 4 3 1
0,10+
v
v
wl4 /3
Reqd. area = J 20cos2x dx + J 20 cos2x dx 1+1
/6 wl4
[sinax ¥4 sin2x] /3 J3 3
=20 } 20{ } = 10 1—7 +10 1—£ 1
L /6 2 wl4 2
V3
=20 1—7 Sg. units. 1

Q. 33. The equation of the path traversed by the ball headed by the footballer is

y=ax2+bx +c; (where0<x<14and a, b, ce R and a = 0) with respect to a XY-coor dinate
system in thevertical plane. Theball passesthrough the points(2, 15), (4, 25) and (14, 15). Deter mine
thevaluesof a, b and c by solving the system of linear equationsin a, b and c using matrix method.
Also, find the equation of the path traversed by the ball.

Solution. Equation of the pathisy = ax? + bx + ¢ (1)
Since it passes thro’ (2, 15), (4, 25) and (14, 15),
15=4x+2b+c ieda+2b+c=15 ..(2
25=16a+4b+c iel6a+4b+c=25 ..(3)

and 15=19%a+ 14b+ci.e 196a+ 14b+ c=15 ..(4) 1
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The system of equations can be writtenas AX =B ...(5),
4 2 1 a 15
whereA=| 16 4 1|, X=|({b|andB=| 25
1196 14 1 c 15
4 2 1
Now |A | = 16 4 1
196 14 1

= 4(4-14) -2 (16— 196)

+1.(224-784) =-40+ 360—-560=-240+ 0.

Thus, A L exists.
-10 180 -5607 _10 12 _2
Nowadj A=| 12 —192 336 | = 180 -192 12
-2 12 -16 -560 336 -—16

From (5), X =A~1B

a 1 [ —10 12
b| = ~520 180 —192
c | —560 336
5 -10 12
= %m0 180 —192
| —560 336

[ 24

5

=~ 5| — 38 -1

| -48

Thus, a = —%, b=8andc=1.

-21l15

12 25

-16 || 15

-2173] 5 -30+60-6
12 15 |= =55 —240— 960 + 36

-16 || 3 —1680+1680— 48
o471 [-1/2

—-384 | = 8

-48| | 1

. . 1
Hence, the equation of the path isy = — EXZ +8x+1.

Q.34 (a) If f: R — Risdefined by f (x) = | x |3, show that f” (x) exists for all real x and find it.

Solution. We have: f (x) = | x> = {

3, if x=0
(%) =—3if x<O0.

Atx=0
3
f(x)— (0 . =x’=0 .
hp = tim 2OTIO i TXT0 im -6
x=0" x=0 x>0~ X x-=0
. f(x)—1(0) -0
RHD = |lim —— = |im = lim (x2):0_
x>0t X x-0t X x->0"

Yo

Ya

Yo

Ya

Yo

Ya

Ya
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Thus, LHD = RHD. 1
f (X) isdifferentiable at x = 0 and derivative of f (X) isgiven by :
3%2,if x=0
f(x) = ’ 7
® {—3x2,ifx<0- ’
. F'()—=1(0)
LHDof f/(x) at x=0= lim ————— %)
x>0~ x—0
=3%-0
= lim ——— = |lim (-3x)=0 )
x>0~ X x-=0"

RHD of f/(x)atx=0

FO-f© [3x2—o)
x>0t

= lim = i =
x—=0" X— X—=2 X|LI’(T)1+ (39=0.
ThusLHD of f/(x) = RHD of f*(x) at x=0. Y%
Hence, f7(x) is differentiable at x = 0.
s — ] BXif x>0 .
Hence, f (X)_{—Gx,ifx<0- Lo

Or

1
(b) 1f (x—a)2+ (y—b)2=c? for somec>0, provethat : {

27312
L9y
Bl
isaconstant independent
d

ay
dx?
of aand b.
Solution. We have: (x—a)2 + (y —b)? = c2.
Let x—a=ccosOandy—b=csiné. Yo
o = in6 and dy = 0 %
90 =—csinfan 90 =C Ccos 0. 5
dy dy/do _ ccosf ~
dx " dxidg  —csing ~ 0 '
d (dy d
i — | — | = —(— 1
Diff. w.r.t. 6. a0 \ax) = d9( cot o) Z3
ddy)ax
= ax ldx @= cosec- 0
dy
= F(—csn6)=cosec26 Yo
X

d?y cosec®0
= =5 =- . 1
dx c
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,73/2
1+(_y)
dx (1+ cot?9)%/? c cosec3d
Hence, L~ 4

d%y cose039 cosec’d
dx? c

which is constant and is independent of a and b.

Q. 35. (a) Find the shortest distance between the lines |, and |, whose vector equations are:

A AN

To(oi—j—k) +A(7i-6]+k) and T =(3 +5j+7k) + (i —2j +k).
where A and p are parameters.

Solution. Comparing given equationswith' [ +Ab, and I = ay+ ub,, wehave:

b = 7i—6]+k b2—|—21+kand & =—i—j—k a =3i+5]j+7k.
I J k N N A A N N
Now by xb, =|7 =6 1| = i(-64+2)—j(7-)+k(-14+6)=—4i—6]—8K.
1 -2 1

By X by | = (= 4)% + (- 6)% + (- 8)? = {16+ 36+ 64 = |16 .

Also, p—a = (B3+1)i+(5+1)j+(7+Dk=4i+6j+8k.
.~ d, the shortest distance between the given linesis given by :

. (b xby).(By—a) | (=41 — 6] —8K).(4] +6] +8K)
by x b, | V116
4@+ (- 6)(6)+( 8) (8)

-16-— 36 64 ‘ -116

116 = units.
e ™ 2429

(b) Find theimage of the point (1, 2, 1) with r&pect totheline:
X=-3 y+1 z-1

1 2 3
Also, find the equation of theline joining the given part and itsimage.
Solution. Let P (1, 2, 1) be the given point.

5 (1,2,1)

@By

Yo

7]

Y
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Let M be the foot of perpendicular from P to the given line AB.

x-3 y+1 z-1
2 3
X=A+3,y=2AL-1,z=3A+ 1.

Let the co-ordinates of M be (A + 3), 2L —1, 3\ + 1).
Direction-ratios of PM are

<A+3-1,2A-1-2,3A+1-1>

e <A+2,20.-3,3\>

Direction-ratiosof AB are< 1, 2, 3>

Since PM L AB,

A+2D)+@2A-3) (2 +(3A) (3 =0
= A+2+4A-6+90=0

Thegivenlineis =\ (say)

2
= 14r=4 :>}»=7.

i 2 4 6
Co-ordinates of M are —+3,——],7+1

7 7

23 313
77T 7)

Let P (o, B, v) betheimage of P (1, 2, 1).

Then M is the mid-point of [PP’]

(1+a 2+ 1+y):(23 3 13)

2 ' 2 ' 2 7T

1+a 23 2+ 3 14y 13

2 7 2 72 7
26
= l+o=—,2+B=—5, 1+y= =
39 20 19
= a=gnb=mgr=g
. _ 39 —20 19
Hence, theimage of Pis P 77
Equation of theline PP is
x—1 y—2 z-1
S
7 7 7
. x—1 y—2 z—1
- 32/7 ~ —3417 T 1217
x-1 y—-2 z-1
i.e —_— = =

Yo

Yo

Ya

Yo
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SECTION—E [4x3=12]
(This section comprises of 3 Case-study/passage-based questions of 4 marks each with subparts.
The first two case study questions have three subparts (i), (ii), (iii) of marks 1, 1, 2 respectively. The
third case study question has two subparts of 2 marks each)
Case Study-1

Q. 36. Ramesh, the owner of a sweet selling shop, purchased some rectangular card board
sheets of dimension 25 cm by 40 cm to make container packetswithout top. Let x cm bethelength
of the side of the squareto be cut out from each corner to givethat sheet the shape of the container
by folding up the flaps.

Based on the above information answer the following questions :

(i) Expressthe volume (V) of each container asfunction of x only. [1 mark]
ii) Find dv 1 Mark
(i) Fin ax [1 Mark]
(iii) (a) For what value of x, the volume of each container is maximum ? [2 Marks]
OR
(iii) (b) Check whether V hasa point of inflection at x = 6—65 or not ? [2 Marks]

Solution. (i) V = (40 — 2x) (25 —2X) X

X X
X X X X
X X
25cm
X X
X X X X
X 40 cm X

oav
) ax =(40-2x)(25—-2x)1

(40—-2X)(—2) x +(—2) (25— x) x= 4(3x—50) (x—5) .

y dv
(ii) For extreme values, B 0

50
= 4(3x-50) (x-5=0=>x= 3 orx=5,

dv

— =24x—260

dx

d2v

o2 | =120-260=-140<0

x=5

V ismaximum at x = 5.
Or

_av
(iii) o = 4 (3x2 — 65x + 250)
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il 4 (6x — 65)
—= X — 65).
dx?

dv _ ; d? 0
dx X=65 existsand — _E—

d?v )
2 -1 . . dv . "
dx Xz(ﬁ) isnegativeand ——> is positive
X

6 dx =(§)+

6

65 : : :

Hence, x = ry isapoint of inflection.

Case Study-2

Q. 37. An organization conducted bike race under 2 different categories-boys and girls. In all,
therewere 250 par ticipants. Among all of them finally threefrom Category 1 and two from Category
2 were selected for the final race, Ravi forms two sets B and G with these participants for his
college project.

Let B ={(b,, by, b3}, G ={g;, 9,}, where B represents the set of boys selected and G the set of
girlswho were selected for the final race.

Ravi decides to explore these setsfor varioustypes of relations and functions:

On the basis of the above information, answer the following questions:

(i) Ravi wishes to form all the relations possible from B to G. How many such relations are
possible ? [1 Mark]

(it) Among these relations, how many are functionsfrom B to G ? [1 Mark]

(iii) (a) Ravi defines a relation from B to B as Ry = {(b4, b,), (b,, by)}. Write the minimum
ordered pairsto be added in R, so that it becomes (A) reflexive but not symmetric, (B) reflexive
and symmetric but not transitive. [2 Marks]

OR
(iii) (b) If the track of thefinal race (for the biker b,) followsthe curve:

x2=4y: (Where0< x < 2072 & 0< y <200), then state whether thetrack representsa one-one
and onto function or not. (Justify). [2 Markg]
Solution. (i) Number of relations
= Number of subsets of theset B x G
= 2I"I(BXG)ZZH(B)XI’](G):23><2:26_

(i)  Number of functions

= (Number of elements is co-domain) = [n G)"®)] =23
(iii) (a) Number of one-one functions=0

[-- number of elementsin co-domain (G)] < number elementsin domain (B)
Number of onto function=23-2=6

Total number of functions = [n (G)]"®) = 23,
B G

(O Gl

Hence, the number of onto functions

Or
(b) One-one and onto function x2 = 4y.
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2

Lety =f (x) =
y=Ff(x) = 1
Let Xy, X, € [0, 20v2]
2 2
_ _X _ X
f(Xl)—f(XZ)—I—T

= x12=x§:>(x12—x§)=0
= (X —=X) (X X)) =0= X; =%, [ X, % € [0, 204/2]
Hence, f is one-one

Now 0 <4 <200 = y isnon-negative and f (2\/§) =Y.

For any y € [0, 2], the preimage of yis [0, 20\/5] . Hence, fis onto

Case-Study-3

Q. 38. Arkabought two cagesof birds: Cage-l contains5 parrotsand 1 owl and Cage-l| contains
6 parrots. One day Arka forgot to lock both cages and two birds flew from Cage-l to Cage-l|
(smultaneoudly). Then two birds flew back from cage-ll to cage-l (smultaneoudly).

Assumethat all the birds have equal chances of flying.

On the basis of the above information, answer the following questions :

(i) When two birds flew from Cage-l to Cage-Il and two birds flew back from Cage-ll to
Cage-1, then find the probability that the owl is still in Cage-l. [2 Marks]

(if) When two birds flew frm Cage-l to Cage-ll and two birds flew back from Cage-11 to Cage-
I, theowl isstill seen in Cage-l, what isthe probabilitythat one parrot and the owl flew from Cage-
| to Cage-ll ? [2 Marksg]

Solution. Let the events be :
E, : Parrot and owl fly from cage |
E, : Owl till in cage-|

E5 : Owl isnot in cegel

n(E;NEg)= (CC1x'C) ('€ x'Cy) = (5x 1) (7x1) =35
n(E; NES)= (CC1x'C) ('Cy) = (5x 1) (21) = 105
n(E,nEy)= (°C)(Cy) = (10) (28) = 280

n(E,NES)=0
. n(S) = 35+ 105 + 280 = 420.
(i) Probability that Owl is still in cage-|
=P(Ey) =P(E;nEyx) +P(E, N Ey)
_35+280 315 3

420 420 4°

(ii) Probability that one parrot and owl flew from cage| to cagell, given then the Owl isstill in cage
| = P(E,/Ey)

P(E,/E,) = P(ElmE3)= PENES) [Baye' s Theorem]
/5= TB(E;) T P(ENEy+P(ENEy ¢
35
_420 _35 _1
~ 315 315 9

420
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Holy Faith New Style Sample Paper-1
(Based on the Latest Design & Syllabus Issued by CBSE)

CLASS—12th
SUBJECT—MATHEMATICS
Time Allowed : 3 Hours Maximum Marks : 80

General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.
(ii) This question paper is divided into five Sections-A, B, C, D and E.
(iii) In Section-A, Questions no. 1 to 18 are multiple choice questions (MCQs) and questions number 19 and 20 are
Assertion-Reason based questions of 1 mark each.
(iv) In Section-B, Questions no. 21 to 25 are very short answer (VSA) type questions, carrying 2 marks each.
(v) In Section-C, Questions no. 26 to 31 are short answer (SA) type questions, carrying 3 marks each.
(vi) In Section-D, Questions no. 32 to 35 are long answer (LA) type questions carrying 5 marks each.
(vii) In Section-E, Questions no. 36 to 38 are Case Study-based questions carrying 4 marks each.
(viii) Thereis no overall choice. However, an internaF/ choice has been provided in 2 questions in Section B,
3 questions in Section C, 2 questions in Section D and 2 questions in Section E.
(ix) Use of calculators is not allowed.

SECTION—A ‘

5a -b
(Multiple choice questions, each question carries 1 mark) Q.4 IfA= [ 3 2} and A. adj A=AAT, then 5a +
Q. 1. If the set A contains 5 elements and the set B . )
contains 6 elements, then the number of both one-one and | P isequal to:
onto mappings from Ato B is : (@ 5 (b)y 4
(a) 720 (g;) 120 (c) 13 (d) -1.
(c) 30 0.
Ans. (d) 0 Ans. () 5 _
Q. 5. If Abe a 3 x 3 square matrix such that :
mo (1) .
Q. 2.sm[§+sm 1(5)] is equal to : 5 0 0
1 A(adj.A)=| 0 5 0],
() 1 ®) 3 0 05
1 1 then the value of | adj. A|is :
© 3 @ 7 (@ 5 (b) 25
Ans. () 1 (c) 125 (d) 625.
. Ans. (b) 25
Q. 3. The value of x —y + z from the following
equation :
—, if
X+y+2 9 Q.6. IfFf(x)=14| x|’ I X<0iscontinuousatx:O,
X+2Z _ 5 is - 3, if x> 0
y+z 7 then the value of ‘K’ is :
(@) -3 (b)-1 (@) -3 (b) 0
() 1 d 3. (c) 3 (d) any real number.
Ans. (c) 1 Ans. (a) -3
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Q.7. If y = sin (m sin™! x), then which one of the
following equations is true ?

€] (1—x2)3722y+x%+m2y=0
2 4%y dy
(b) @—x )d7—x&+m y=0
2 0%y dy
(c) (@+x )ﬁ—x&—m y=0
2%y dy
(d) @+x )ﬁ+x&—m x=0,
Ans. (b) (1—x2):TZ;’—x%+m2y=o

Q. 8. In the interval (1, 2), the function :
f(xX)=2|x=-1]|+3|x=-2]is:

(a) Strictly increasing

(b) Strictly decreasing

(c) Neither increasing nor decreasing
(d) Remains constant.

Ans. (b) Strictly decreasing

dx
Q.9 J‘ﬁ equals :
SIN™ X COS™ X

(@) tanx+cotx+c
(c) tanxcotx+c
Ans. (b) tanx—cotx + ¢

(b) tanx-—cotx+c
(d) tanx-—cot2x +c.

n/4
Q. 10. The value of I sec2x dx is:
0
(@ 0 (b)y 1
1 AL
Ans. (b) 1

Q. 11. Area of the region bounded by the curve y2 = 9x,
X =2, X =4 and the x-axis in the first quadrant is :

@) 4 (4 —+/2) sq. units

(b) (4 —~/2) sq. units

(c) (16— \/E) (. units

(d) 4+/2 sq. units.

Ans. (8) 4 (4 —+/2) sq. units

Q. 12. The degree of the differential equation

3

2T 42
[“(ﬂ) } _dy
dx dx2

3
() 4 ®) 5

(c) 2

Ans. (c) 2

Q. 13. The general solution of the differential
equation : ydx — xdy = 0; (Given x, y > 0) is of the form :

(d) Not defined.

@xy=c (b) x=cy’
() y =cx (d) y=cx2
Ans. (C) y =cx

Q. 14. ABCD is a rhombus whose diagonals intersect
at E. Then EA+EB+EC+ED equals to :

(@ 0 (b) AD
(c) 2BD (d) 2AD.
Ans. (a) 0

%
Q. 15. If a is a non-zero vector of magnitude ‘a’ and

%
A a non-zero scalar, then A a is unit vector if :

@Ar=1 (byr=-1
1
(c)a=|r| (d)a:ﬁ.
1
Ans. (d)a= —

Al

Q. 16. A line 65 in space, represented by the figure
given below, has a magnitude of 2\/5 units.

Which of these are the direction-ratios of as ?

(@) (2,42,2) b (2,2,v2)

1 1 1
©) (glﬁig) M) (242,242, 242).
Ans. (b) (v/2,2,4/2)

Q. 17.The solution set of the in equation 3x + 2y > 3is :
(a) Half plane containing the origin

(b) Half plane not containing the origin

(c) The point being on the line 3x + 2y = 3

(d) None of these.

Ans. (b) Half plane not containing the origin
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Q. 18. A problem in Mathematics is given to three stu-

dents whose chances of solving it are respectively.

11
2'3'4
If the events of their solving the problem are independent,
then the probability that the problem will be solved is :

1 1
(@) " (b) 3
1 3
() 5 (d) 1
3
Ans. (d) "

In the following questions a statements of Assertion
(A) is followed by a statement of Reason (R). Choose the
correct answer into of the following choices.

(a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
explanation of ‘A’.

(b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
correct explanation of ‘A’.

(c) ‘A’ is true but ‘R’ is false.

(d) ‘A’ is false but ‘R’ is true.
Q.19.X={0,2,4,6, 8}

P is a relation on X defined by :

P ={(0, 2), (4, 2), (4, 6), (8, 6), (2, 4), (0, 4)}.

Based on the above information, two statement one
given below :

Assertion (A) : The relation P an set X is a transtion
relation.

Reason (R) : The relation P has a rubset of the from
{(a, b), (b, c), (a, c)}, what a, b, ¢, EX.”
Ans. (d), Assertion (A) is false

Reason (R) is true.
Q. 20. Statement—(A) : The differential equation :

&y _ Xy t be solved by putting x =
x - 2% cannot be solved by putting x = vy.
s R) : The gi on & _ XY
tatement—(R) : The given equation - 2%

is homogeneous and the substitution for solving is
y = VX.

X22

. dy
Ans. (d) The equation — =

i 2xy can be solved by

putting X = vy.
We can also solve it by putting y = vx.
Thus (A) is false and (R) is true.

SECTION—B

(This section comprises of very short answer type
questions (VSA) of 2 marks each)

Q. 21. Find the domain of the function :
y=cost(x-1]).

Show your steps.

Ans. Since the domain of cos™2 9 is [-1, 1],

. the domain of y = cos™* (I1x—1|) is as below :

-1<x-1<1 and -1<1-x<1
> 0<x<Z2 and 1>x-1>-1
ie. 22x 20,
Hence, the domain of cos™ (| x — 1) is [0, 2].
Or

Prove that 3 sin™ x = sin™® (3x — 4x%) ; xe[—%,%],

Ans. Put sin~x = @ so that x = sin 6.
RHS =sinL(3sin 6 — 4 sin® )
= sin"X(sin 36) = 30
=3sintx = LHS.

Q. 22. The population of rabbits in a forest is modelled
by the function below :

2000
P()= m,
of rabbits in t years. Determine whether the rabbit
population is increasing or not, and justify your answer.
Ans. We have :

where P represents the population

2000

—0.5t

P =
(t) 1+e

P"(®)

(&) ~0.5t 1
2000 x (1+ e—0.5t)2 2

1000 (e7%)
= m > 0 for any value of t.
Hence, the rabbit population is increasing.

Q. 23. Find the absolute maximum and the absolute
minimum value of the function given by :

f (X) = sin?x — cos x, x € [0, «].

Ans. We have :
f(x) = sin?x-cosx.
f'(xX) = 2sinxcosx+sinx
= sinx (2 cos x + 1).
Now f'(x) = 0 =sinx(2cosx+1)=0
1
> sinx = 0 orcosxz—E.
27
=> x =0, T or x:?.
Now f(0) = 0-1=-1
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_,,
—
oo|§
N~————
I

. 2(2%) 2
sin®| = |—cos—
3 3

G

sin?r—cosm = (0)>-(-1)=1.

and f ()

. .5
Hence, absolute maximum value is Z and absolute

minimum value is — 1.
Or
Find two positive numbers whose sum is 24 and their
sum of squares is minimum.
Ans. Let ‘x’ and ‘y’ be two positive numbers.

By the question, x + y = 24 (1)
Let S =x2+y?
> S = x2 + (24 — x)? [Using (1)]

= x2 + 576 + x2 — 48x
= 2x2 — 48X + 576.
ds

5 = -4

ds
For S to be minimum, W 0, which gives :

4x—-48=0 = 4x=48 > x=12.
d2

Nowd—2:4,which is +ve for x = 12.
X

Hence, S is minimum when the two positive numbers
are 12 and (24 — 12) i.e. 12 and 12.

/2 A
sin x
Q. 24. Evaluate : _f —adx,
’ sin X + cos X
wl2 A
Ans. Let |:f _ X gy (1)
sin X + cos X
0
. (m
nl2 sm(z—x)
| = J. dx
. (n T
o Sin| =—=x|+cos| =—x
(3-x)rese5-)
[* Property V]
n/2
J‘ COS X y
= = . oS X + Sin X -(2)

Adding (1) and (2),

nl/2 .

SIN X + COS X
[ smxoosk,
0

2l = sin X + cos X

/2
— I 1.dx

1
—_

= o
el
o]

=

N

I
o

|
NERSERSE

Hence, I =

Q. 25. Discuss the continuity of the function :
f(x)=]x]atx=0.

—X, ifx<0

Ans. By definition, f(x) = { « if x>0

et = im0y = I, CO-M= i, ©
= 0.

[ 10021, 00 fim, 0+~ i, )
= 0.

Also, f(0) = 0.

Thus lim f(x) = liﬁ(1)+ f(x)=f(0). [~ Each=0]

Xx—0"

Hence, ‘f” is continuous at x = 0.

SECTION—C

(This section comprises of short answer type
questions (SA) of 3 marks each)

Q. 26. Integrate : | cos® xsin* x dx.

Ans. Since the index of cos x is 3 i.e. positive odd integer,

Putsinx =t (See Above Rule)
so that cos x dx = dt.

. J cos3xsin4xdx=f cos? x.cos X . sin? x dx
:jcoszx.sin4x.cosxdx
_ .2 .4
= | (L—sin“ x) sin™ x. cos x dx

:I(l—tz)t4 dtzj(t4 %) dt

1 .
L5 Lot
5 7 5

5 7

1.
X——=sin’" x+c.
7
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Q. 27. Consider the experiment of tossing a coin. If the
coin shows head, toss it again but if it shows tail, then
throw a die. Find the conditional probability of the event
that ‘the die shows a number greater than 4’, given that
‘there is atleast one tail’.

Ans. We represent the outcomes of the experiment in the
following diagram :

Head (H)<((:’ :))

(11
Tail (T) (T,2)
(T.3)
(T4
(T.5)
(T, 6)
Fig.
Thus the sample space is :
S={H, H), H T (T1),(T2),(TS3) (T4, (T5),
(T, 6)},
where H = Head and Tail = Tail and (H, H) denotes both
the tosses result into head and (T, i) denotes the first toss
results into a tail and the number i appears on the die for
i=1,23,4,5,6.

.. The probabilities of these 8 elementary events :

(H, H), (H, T), (T, 1), (T, 2), (T, 3), (T, 4), (T, 5), (T, 6)

illllll

4' 4 12°12 ' 12 12° 12 1 respectively.

These are exhibited in the following diagram :

2 Tail (T)

Fig.
Let the events be :
‘die shows a number greater than 4’
and F : ‘Atleast one tail’
ie. E={(25), (T 6}

and F={HT),(T1),(T,2),(T3), (T4,

(T.5), (T, 6)}
Also, ENF ={(T,5), (T 6)}
Now P(F)=P{HTH+P{T, 1) +P{T, 2}
+P T, 3} +P (T 4}
+({T.5) +P{T. 6})

11 1 1 1 1 1
YRRTRATSETRETRATRETE

VAR AR AETRRTRED)

P{T.5}) +P({T. 6})

3
4

and P(ENF)

1 1
= —+—
12 12

_ 1
=

P(ENF) 1/6 2
Hence, P(E/F) = W:—=§.

3/4

x V1+sin2x dx

1+cos2X

+1+5sin2x dx

1+cos2x

Q. 28. Find : J e

Ans. Let | = J eX

dx

X \/cos X +sin? X+ 20s Xsin x
1+ cos2x

2
COS X +sin X
= J eX ( ) ——dx
2c0s® X

2

( €OS X +5in X
= X /=" |dx
COS“ X

N

J

N |-

1 1 sinx
eX + . dx
) COSX COSX COSX

r

e* (sec x +sec x tan x) dx

N~

"Form : J eX(F(x) + f'(x)) dx”

- %U secx. e’ dx+J secxtanx.exdx}

= %[secx.eX —J secxtanx.exdx+J secxtanx.exdx}

[Integrating first integral by parts]
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1
= E[secx .e¥]+c

1 X
= Setsecx+e

Or
1
X+|x|+1
Evaluate : '[Z—dx.
o X +2|x|+1
X+ | x|+1
AnSs. = J.%dx
X +2|x|+1

h X h x| +1
:f dx+.|~ [X] dx
x2+2|x|+1 _lx2+2|x|+1

=1+ 1, (say) (1)
1
Now, I, =
! J +2|x|+1
X
Let f(x)z —.
® X2 +2| x| +1
f(=x)= = =_f(x
= x)?+2|-x]+1  x2+2|x|+1 )
= f (x) is an odd function. |
ThUS, |1:0 (2) ‘
1
[ x|+1
And, I, = — = dx
2 :flx2+2|x|+1
Let  g() | x[+1
e X)) ——
g x2+2|x|+1
|- x|+1 | x]+1
—X)= N = q(x
g( ) (—X)2+2|—X|+l X2+2|X|+1 g()
= ¢ (x) is an even function.
h X+1
|2: Zf—dx [ X>O]

Ox2+2x+1

h X+1 h 1
2f— dx = 2J'— dx
O(x+l)2 ) x+1

2 [log (x+DI =2 [log 2 - log 1]
=2[log2-0]=2log2 ..(3)

From (1), (2) and (3), =0+ 2log 2 =2 log 2.
Q. 29. Show that (x2 + xy) dy = (x2 + y2) dx or

d_y_x2+y2
dx  x? + xy

is homogeneous and solve it.

Solution. The given equation is :

(X% +xy) dy = (x? + y?) dx

2 .2
ie. Y _ Y (1)
dX  x° +xy
2 4 y2
Here  f(x,y)= Y .
X2 + xy
f 2232 192y 22 (x2 +y2)
(A, Ay) = Ax% 0.y A% (X2 + xy)
2 .2
X“+y 0
=20 ———=0M f(xy).
X° + xy

Thus f (, y) is homogeneous function of degree zero.

Put y=wvx ..(2)
that d—y—V+ Xd—v 3
S0 & T dx ()

From (1), using (2) and (3), we get :

dv  x? +v2x? _1+v

dx X2 +VX2 1+v

2

dv 1+v2
= —_ —
dx 1+v
_1+v2—v—v2 1-v
1+v 1+v
= 1+—Vd :d_x |Variables Separable
-V

Integrating, Jd_x=fl+v dv:JZ_l(l_V) dv
X

1-v -V
= TVdV—J‘l.dV
=—2J _—1dv—J 1.dv
1-v
= log|x|=-2log[L—V|-v+c
= log x| = -2 log 1—X‘—l+c
x| x
= log || = -2 log %‘—%+c

= Iog|x|=—2Iog|x—y|+2|og|x|—%+c
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y -1
= log|x|-2log{x—y|—=+c=0, 2t 2tan”"y
9| -2 logx—y| -~ ‘._,:J (et)Zdt=Je2tdt=eT=eTl
which is the reqd. solution.
Or . 1 et
- -1y _ t
Find the general solution of the following differential Putting in (2), xe™" 'Y = >e MY te
equation : !
_ tan_ly —tan_ly
- = -e +ce +c,
(1+y2)+(x—eta”ly)g—§ =0. TX=3
Ans. The ai o which is the reqd. solution.
ns. The given equation is : 30. Maximize Z = 5x + 3y
1+ y2)+(x_etan*1 y)% -0 subject to the constraints :
3Xx+5y <15 5x+2y<10,x=20,y2 0.
- (X _ etan’1 y)% - _ (1 + yZ) Ans.
X Solution. The system of constraints is :
" 3x + 5y <15 ..(1)
dx x—e®n Y 5X + 2y < 10 (2)
= W:_(“_ 2y and x>0,y>0 ..(3)
y The shaded region in the following figure is the feasible
region determined by the system of constraints (1) — (3) :
dX X etan71 y
=

- _
dy 14+y? T g4 y2

) .. d
Comparing with £+ Px = Q, we have :
1 ptan”ty
‘P’ and ‘Q’ = .
1+y? 1+y?
1
——d

Multiplying (1) with e 'Y | we get :

1

_ n- 2
etan‘ly dx X _tanly (eta Yy

—+ .
dy 14y T 1+y?
-1
N i(xetan—ly) _ (etan y)z |
dy 1+y?
. (etan‘ly)z
Integrating, xe®" Y = J 5—dy+c
1+y
tan‘ly 2
e
Now | = J %dy.
l+y
1 dy =dt.

Puttany=t so that 5
1

Ty

(1)

2

/ &.

(0,00 C\20) A0 el b
% J’\\Js
2]
©
v
Fig.

It is observed that the feasible region OCEB is bounded.
Thus we use Corner Point Method to determine the maximum
value of Z, where :

Z=5x+3y ..(4)
The co-ordinates of O, C, E and B are (0, 0), (2, 0),

20 45
(E ' E) (Solving 3x + 5y = 15 and 5x + 2y = 10) and (0, 3)
respectively.

We evaluate Z at each corner point :

Corner Point Corresponding Value of Z
0:(0,0) 0
C:(2,0) 10
20 45 235 .
E: (EE) ETY (Maximum)
B:(0,3) 9




It is observed that there is no point, which satisfies all
(1) = (3) simultaneously.

Thus there is no feasible region.

Hence, there is no feasible solution.

Q. 31. Maximize Z = 5x + 3y
subject to the constraints :

3x+5y<1505x+2y<10,x=20,y= 0.
Ans. The system of constraints is :

3x +5y <15 (1)
5x + 2y <10 ..(2)
and x>0,y>0 (3)

The shaded region in the following figure is the feagi'ble
region determined by the system of constraints (1) — (3) :

Y

\

(0.3)B

(0,0)0

8 HOLY FAITH ROCKET (CBSE)
235 20 45 It is observed that the feasible region OCEB is bounded.
Hence, Zpa = 74 at the point (E : E) : Thus we use Corner Point Method to determine the maximum
value of Z, where :
Or Z =5x+3y ..(4)
Minimize Z = 3x + 2y 2c‘)l'htzfsco-ordmates of O, C, E and B are (0, 0), (2, 0),
subject to the constraints : (E ) Ej (Solving 3x + 5y = 15 and 5x + 2y = 10) and (0, 3)
X+y=28,3x+5y<15 x20,y=20. respectively.
Solution. The system of constraints is : We evaluate Z at each corner point :
X+y>8 (1)
3x +5y <15 (2) Corner Point Corresponding Value of Z
and X, y=0 ..(3) 0: (0, 0) 0
v C:(2,0) 10
' (2 %) |
\ E: 1919 19 (Maximum)
B:(,3 9
B (0,8) ©3
_ 25 o (2.5)
2 Hence, Z,. = 19 at the point 19°'19)
S,
0NN, SECTION—D
X000 c (5’0)\ wg,o) K (This section comprises of Long Answer Type
vy questions (LAQ) of 5 marks each)
Fig Example 32. Find the area enclosed by the circle :

x2 +y2 = a2,
Solution. The given circle is x2 + y2 = a2 (1)
This is a circle whose centre is (0, 0) and radius ‘a’.

YA
B (0, a)

< A

K)

\Q\
X
>
B
K=
<\

vy
Fig.
Area of the circle = 4 (area of the region OABO, bounded
by the curve, x-axis and ordinates x = 0, X = @)

[-- Circle is symmetrical about both the axes]

a
4'[ y dx [Taking vertical strips]
0

a
4J.«/a2—x2dx [~ Q) =y==% Ja2-x?.
0

But region OABQO lies in Ist quadrant, .. y is + ve]
2 a
= 4[2\/ 2 _x? +a7sin_1§

0
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2 ERE = O_E: - O_é
=412 0)+Zsin"t (@)l -{o + 0! AL A A A A
2 2 ° _ (3i-4j-4k)—(i-3j-5k
2 = 2 i\— /-\+ |/(\
= 4(%%) = ra? sg. units. . J .
and CA = OA-0C
Q. 33. Let R be the relation in the set Z of intgers AN A AR
given by R = {(a, b) : 2 divides a — b}. Show that the = @i-j+k)-@i-4j-4k)
relation R is transitive. Write the equivalence relation [0]. AR AR
Ans. (i) Let 2 divide a — b and 2 divide b — ¢, where a, = —i+3j+5k.
b,ce Z _
. 2 divides [(a - b) + (b - ¢)] Now | AB|=/(-1)% + (- 2)? + (- 6)
= 2 divides (a - c).
Hence, R is transitive. =,/1+4+36= m ,
(ii)y[0]=40,+2,+4,+6, ..}
Or ~ 2 2 2
BCl=4(2) +(-D) " +(
Prove that the function f : R — R given by: | | \/( yreED @
f (X) = 2x is one-one and onto. _ _
Ans. " =J4+1+1=6
and  |CA|=\[- 1 +@3) + ()
y =f(x) = 2x
=,1+9+25 = /35.
Thus  AB2=BC?+ CA?, [+ 41=6+35]
Hence, the triangle is a right-angled triangle.
% o % _ Or )
Find a vector of magnitude 5 units, and parallel to
the resultant of the vectors :
o §:2i+3j—kindB:Ai—2Aj+Ak.
Fig. Ans. We have: a = 2i+3j—k
Let x4, % € R. and 5)=|—2j+k

Now f(x;) =f(x,) = 2x;=2x,

= X; =X

= “f’isone-one.
Let ye R. Lety=f(xp).

Then 2x,=y = XOZ%.

Now ye R = %eR:xoeR.

y
f(xg) = 2%y =2 (E) =vy.
- Foreachy e R, there exists x; € R such that f(xy) = .
- “f7is onto.
Hence, ‘ f’ is one—one and onto.
Q. 37. Show that the points :
AQRi-j+k),B(i-3j-5k),C(3i-4j-4k)
are the vertices of a right-angled triangle.
Ans. Let O be the origin of reference.

AB = OB-OA

AN AN AN AN

(i-3j-5k)-Qi-j+k

N N

—i-2j-6k,

= i+3j-k)+(i—2j+k)
= 3i4].
. Reqd. vector of magnitude 5 units and parallel to

(a+b)
_s@*b) o 3i+]
|g+6)| 1[9+1+0

S @i i
V10 V10 V10

Q. 35. Three persons A, B and C apply for a job of
manager in a Private Company. Chances of their selection
(A, B and C) are in the ratio 1 : 2 : 4. The probabilities
that A, B and C can introduce changes to improve profits
of the company are 0-8, 0:-5 and 0-3 respectively. If the
change does not take place, find the probability that it is
due to the appointment of C.
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Ans. Let ‘E’ be the event when change takes place.

1 2 4
Now, we have : P(A) = 7 P(B) = 7 and P(C) = 7 and

P(E/IA) =1 -08 =02, P(E/B) =1 - 05 =05 and
P(E/C)=1-03=07.
By Bayes’ Theorem,

P(C) P(E/C)
P(A) P(E/A) + P(B) P(E/B) + P(C) P(E/C)

oo
(1 2 4
Joa+(2Joo+ o

28 28
T 02+1428 ~ 4

P(CIE) =

=07,
which is the required probability.

SECTION—E

(This section comparies of 4 case-study/passage bases
question of 4 marks each into such-parts)

Q. 36. Sherlin and Danju are playing Ludo at home ‘
during Covid-19. While rolling the dice, Sherlin’s sister |
Raji observed and noted the possible outcomes of the throw
every time belongs to set {1, 2, 3, 4, 5, 6}. Let A be the set of
players while B be the set of all possible outcomes.

A={S,D},B={1,23,4,5, 6}
Based on the above information, answer the following :
() Prove that R : B — B defined by

R ={(x,y) : yis divisible by x} is:
reflexive and transitive but not symmetric.

(I1). Raji wants to know the number of functions from A to B.
How many number of functions are possible ?

(111) Raji wants to know the number of relations possible from
A to B. How many number of relations are possible ?

OR

Let R: B — B be defined by R={(1, 1), (1, 2),
(2,2),(3,3),(4,4),(55), (6, 6)} then R is:
reflexive and symmetric. Is it tue ?

Solutions

) X R x = x is divisible by x = R is reflexive
X Ry = vy is divisible x but x may not be divisible
by y = R is not symmetric

xRy and yRz = vy is divisible by x and z is divisible
by'y
= zisdivisible by x
= Ris transitive
Hence R is reflexive, transitive and not symmetric.
Number of function < 6°.
Number of possible relation = 2
OR

Clearly R is reflexive

[-(1, 1), (2, 2),(3,3), (4 4),(5,5), (6,6)all € R]
Ris not symmetric  [-"(1,2) € Rbut (2, 1) ¢ R)]
R is transitive

[+(1,1),(1 2 e R=(1,2) e R; etc.)]

Then R is reflexive and transitive.
Q. 37. Two men on either side of a temple of 30 meters

high observe its top at the angles of elevation o and B
respectively (as shown in the figure below). The distance

(1n
(1)

2x6 _ 512

between the two men is 40+/3 meters and the distance
between the first person A and the temple is 30 /3 meters.

B

Based on the above information, answer the following:
() Find o, £CAB.
(11) Find B, £BCA.

b
(111) Find whether ZABC = 5 ?

OR
Find domain and range of cos™t x.

Solutions

B

We have
DB=30m, AC = 40+/3 m,

AD=30+3 m,

DC=40+/3 - 303 =103

AB=/(30+/3)? +(30)2

= /2700+900 =+/3600 =60 m.
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| . _BD_30 _1
() SINO="AB " 60 2

i (1)
o=SsIn 2

B
tan B= B

W)

30
(m =103 - V3

B=tan (|/3).

o=30°
B=60°
o+ pB=90°

O

(111) From (i),
From (ii),

ZABC=180° — (90°) = 90° = g

T
ZABC # —-

No, 5

OR

Domain and Range of cos™ x are [-1, 1] and [0, =]
respectively.

Q. 38. The reliability of a COVID PCR test is
specified as follows :

Of people having COVID, 90% of the test detects
the disease by 10% goes undetected. Of people free of |

COVID, 99% of the test is judged COVID negative but
\

1% are diagnosed as showing COVID positive. From a
large population of which only 0.1% have COVID, one
person is selected at random, given the COVID PCR test
and the pathologist reports him/her as COVID positive.

Based on the above information, answer the following :

(1) What is the probability of the ‘person to be tested
as COVID positive’ given that “he is actually having
COoVID’ ?

What is the probability of the ‘person to be tested
as COVID positive’ given that ‘he is actually not
having COVID’ ?

What is the probability that the ‘person is actually
having COVID’ given that ‘he is tested as COVID
positive’ ?

(1

(1)

Or
What is the probability that the ‘person selected
will be diagnosed as COVID positive” ?
Ans.
(n 0.9

(1) 0.01  (111) 0.083 Or 0.01089.
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SECTION—A
(Multiple choice questions, each question carries 1 mark)
Q. 1. Let R be a relation in the set N given by :
R={(ab):a=b-2,b>6} Then:
@ @6, 7€ER (b) (6,8 ER

(c) 3,8) R d 2,49 €eRr
Ans. (b) (6,8) €R

_1(1 . 1
Q. 2. The principal value of cos 1(5)+sm 1(——)

V2
is:
=z b
@ 15 (b) =
z q =
© 3 @ %
JT
Ans. (a) T
Q. 3. If for a square matrix A, A2 — A + | = O, then
Alequals :
(@A (b) A+
() 1-A d A-I
Ans. (c) 1 -A
Q. 4. For two matrices
3 4 -1 2 1 _
P=|-1 2|andQ'= 1 2 3| P-Qis:
0 1
[ 2 3] [ 4 3
(@ |-3 0 () |1-3 0
| 0 -3 -1 -2
[ 4 3] 2 3
| 0 -3 (d) |0 -3{.
-1 -2] 0 -3
4
Ans. (b) | -3 0
-1 -2

12

2 3
Q.5. IfA= [ 5 _2} be such that A~1 = kA, then ‘k’
isequal to :
19 b 1
(@) ®) 15
e Q) - 19
1
Ans. (b) 19

Q. 6. The set of all points where the function f (x) =x +

| x | is differentiable, is :
@) (0, <) (b) (==, 0)
(€) (=e°, 0) L (0, =) (d) (oo, ).

Ans. (c) (e, 0) U (0, )
2

dex
Q. 7. If x = A cos 4t + B sin 4t, then ? is equal to :
(@) x (b) —x
(c) 16x (d) -16x.
Ans. (d) —-16x.
Q. 8. The function f (x) = xX has a stationary point at
1
(a) x=e (b) x=~=
e
(© x=1 @ x=e.
Ans. (b) x= =
ns. (b) x = o
Q.9 J10x9 +10% log, 10 dx equals -
o x10 + 10 '

(a) 10¥ - x10 + ¢

(c) (10— x10y-1 + ¢
Ans. (d) log (10 + x10) + c.

(b) 10%+x0+¢

(d) log (10% + x10) + ¢,

n/2
Q. 10. The value of f x3sin? x dx is :

-m/2
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(@0 ®) 5
© () g
Ans. (a) 0

Q. 11. Area lying in the first quadrant and bounded by
the circle x2 + y2 =4 and the linesx =0 and x = 2 is :

@ ® 5

T s
© 3 @ 7
Ans. (a)

Q. 12. The general solution of the differential equa-
tion : ydx — xdy = 0; (Given x, y > 0) is of the form :

(@xy=c (b) x=cy’
(€) y=cx (d) y=cx
Ans. (C) y =cx
Q. 13.The sum of order and degree of the differential
equation :
d2y dy )’
_— = 1 —_Z H
dx? ( * dx) 1S
(a) 3 (b) 4
(c) 5 (d) 8.
Ans. (b) 4

Q. 14. In A ABC, which of the following is not true ?

e

%
(a) AB+BC+CA=0

C
— — - =
(b) AB+BC-AC=0
- - — —
(c) AB+BC-CA=0
- - — - >
(d AB-CB+CA=0. A B

Fig.
- - - -
Ans. (c) AB+BC-CA=0
Q. 15. The value of A for which two vectors :
2i-]+2k and 3i+ 4]+ k are perpendicular is :

(a) 2 (b) 4
(c) 6 (d) 8.
Ans. (d) 8.

Q. 16. A line m passes through the point (- 4, 2, — 3)
and is parallel to line n, given by :

-x-2 y+3 27-6
4 - -2 3
The vector equation of line m is given by :

T=(-4i+2j-3K)+A(pi+qj+rk),
where A € R.

Which of the following could be the possible values for
p,gandr?

(@p=409=(-2),r=3

(b)p=(-4).0=(-2),r=3

©p=(-2,9=3r=(-6)

(d) p:81q:41 r:(_3)'

Ans. (a) p=4,q=(-2),r=3

Q. 17. The corner points of the feasible region for the
linear programing problem are (0, 2), (3, 0), (6, 0), (6, 8)
and (0, 5). Let the objective function be Z = 4x + 6y, then
the minimum value of the objective occurs at :

(@) (0, 2) only

(b) (3, 0) only

(c) The mid-point on the line segment joining the points

(0, 2) and (3, 0)
(d) Any point on the line segment joining the points
(0, 2) and (3, 0).

Ans. (d)Any point on the line segment joining the points
(0, 2) and (3, 0).

Q. 18. Five fair coins are tossed simultaneously. The

probability of the events that atleast one head comes up
is:

27 5
(@) 2 (b) 2
31 1
(© 32 @ -

31
Ans. (c) 2

In the following questions a statements of Assertion
(A) is followed by a statement of Reason (R). Choose the
correct answer into of the following choices.

(a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
explanation of ‘A’.

(b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
correct explanation of ‘A’

(c) ‘A’ is true but ‘R’ is false.
(d) ‘A’ is false but ‘R’ is true.

Q. 19. Assertion (A) : The differential coefficient of

sec (tan ~1 x) with respect to x is

1+ x2

Reason (R) : The differential coefficent of the function
with respect to x is the first order derivative of the function.

Ans. (a) %[sec (tan~ x)]

= sec(tan"!x)tan (tan~! x).di(tan‘1 X)
X

sec (sect 1+ x?). x. !

1+ x?
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= J1+x2.x. 1 __x
1+x2 1422

Thus (R) is true.

Also, (R) is true.

Hence, (A) and (R) are both true and (R) explains (A).
Q. 20. Assertion (A) : Equation of a line passing through

the points (1, 2, 3) and (3, -1, 3) is :
x—3 y+1 z-3
2 3 0"
Reason (R) : Equation of a line passing through points
(X1, Y1, 29D, (X9, Y5, Z) is given by

X=% _ Y=Y _ 2714
X2=X% Y2=¥1 ™%
Ans. (d) Equation of the line is :

x-=3 y+1 z-3

1-3 241  3-3

Xx-3 y+1 z-3

= —2 ~ 3 " 0"

Thus (A) is false.

But (R) is true.
Or

1
. I o
Find the principal value of cot (\/§) .

SECTION—B

(This section comprises of very short answer type
questions (VSA) of 2 marks each)

_1 sin x+cosx

% :

Q. 21. Express sin
when — % <Xx< g in the simplest form.

. Sin X+ cos x %\ 7B
Ans. sin~? (—) if

<X<£
V2 4 4

T

in-1 (sinx 1 tcosx ) if- % r
=sin~ = = if- = <x<
sin > 7 ) if- 3 <x< 3

. 7 o
= sin~1 (sm X C0S —+ COS X Sin —)
4 4

=sin™! sin(x+ E)
4

JT
=X+ =.
4

Or

1
: o -1 ——=
Find the principal value of cot (\/5)

. af -1
Solution. Let cot 1(— =y so that
3 )

— T
coty = T; =-—cot % = COt(ﬂ—g) = cot%n.

Since range of principal branch of cot™ is (0, ) and

cot 2L = —
37 3
- Principal value of cotl(—ij is %n
V3

Q. 22. Show that function :
f(x) = 4x3 - 18x% + 27x — 7
is always increasing in R.
Ans. We have : f(x) = 4x% - 18x% + 27x — 7.
f'(x) = 12x% - 36x + 27
12(x% - 3x) + 27

12(x2—3x+%)+27—27

32
= 12(x—§) =0 VxeR.

Hence, f(x) is always increasing in R.

Q. 23. Find the points of local maxima and local
minima, if any, of the following function :

. 1 T
f(x):5|nx+E cost;0<x<E.

1
Solution. We have : f (x) =sin x + Ecos 2X.

f'(x) = cosx+ % (=sin 2x) (2)

= €O0S X — sin 2x.
For local max./min., f ' (x) =0

= cos X —sin2x =0
= cosx—2sinxcosx=0
= cosx(1-2sinx)=0
= cosx=0orl1-2sinx=0
_o H _1 —E —E
= cos X =0o0rsinx = > = X = > or x = 6
T 4 T
=2 =elo0, =
Thus x—6. {6 (2)]
Now f'" (X) = —sin x =2 cos 2x.

fu(z)_ H E 2 2_7’:
= —=S8In 6 — £ COS 6
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7 7 1 2 5y
:—sm€—2cos§:—§—25 :Jl+5de -(2)
1 3 2
=gl <0 2
m Adding (1) and (2), 21 = J“Sx X2 dx
Hence, f (x) is local max. at x = ra ' 5 1+5%

Or
A manufacturer can sell

items at a price of

X
?(5—mj each. The cost price of ‘X’ items is

X - -
K¢ (§+ 500). Find the number of items he should sell to

earn maximum profit. (N.CE.RT)

X
Solution. Here C (x), cost price = ¥ (g + 500)

X X2
and S(x), selling price = (S_MJ X = ?(Sx - m) .
*. P(x), profit = S(x) — C (X)

2
5x ——— | —| X 4+ 500
100] \5

2
-2, X 50
5 100
P =22 X and (g = -
X —————an X) = ——<.
5 50 50
Now P (x)=0 28X _0 o x=240.
5 50

And P” (240) = - = <0,
50

Thus x = 240 is the point of maxima.
Hence, the manufacturer should sell 240 items in order

to earn maximum profit.

2 2
Q. 24. Evaluate:J. X" dx.

Solution. Let | = j dx (1)

"
J(ZZX)Z

145(-2+2-%) dx [Property 111]

2 32
J. xzdx=[x—}
31

-2
- %[23—(—2)3]

1 1
= 5[8—(—8)]=§[8+8]

16
?.
8
I = 3
Q. 25. Prove that the greatest integer function [x] is
continuous at all points except at integral points.
Solution. Let f(x) = [x].

Case I.Whence I.

Hence,

H £(x) c-lifc—-1<x<c
X =
ere c if C < X <c+1.

Now lim f(x)= lim [x]
X—>c" X—>c
= lim[c—h]= lim (c-1)
h—0 h—0
=c-1
and Ilm f(x)= lim [x]
X—>C X—)C
_ lim[c+h]= lim (c)=c.
“h—0 h—0
Thus lim f(x)# lim f(x) [-c-1=c]
X—C X—>C

= *f’ is not continuous at x = c.

But ‘c’ is arbitrary.

Hence, ‘f * is not continuous at all integral points.

Case Il. Whenae I.

Here a is any real number. Then there exists an integer
csuchthatc-1<ac<c.
lim f(x)= I|m f(a-h)= I|m [a h]

X—a

Now

= lim (c-1)=c-1
h—0

[‘-c-1l<a-h<c..[a-h]=c-1]
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and lim f(x)= I|m f(a+h)= I|m [a+h]

x—>a
=lim(c-1)=c—-1
h-=0

[c-1l<a+h<c..[a+h]=c-1]
Also, f(a)=c-1.
[c-1l<a<c+a. [a=c-1]

Thus lim f(x)= lim f(x)="f(a)

X—a X— a
[ each=c-1]
= “f’is continuous at x = a.
But ‘a’ is arbitrary.
Hence, ‘f ” is continuous at all real points except integral

points.

SECTION—C

(This section comparies of short answer type
questions (SA) of 3 marks each)

Q. 26. Evaluate : J . dx :
a“ sin

X +b? cos? x

dx
2 i 2 2

Solution. Let I:J 5 .
a“ sin“ X +b“ cos” x

Dividing Num and Denom. by cos? x, we get :
2
B
a“tan“ x+b

Puttan x =t so that sec? x dx = dt.

a1 dt
242 2 " a2 e
a‘t“+b® a 2—2+t2
B 1J dt ‘ X
) -2 Form:J
a (b) 2 a +x?
a
1 1 1 t
=—.—tan " —+¢C
a? b b
a a

:itan‘l(itan xj+c.
ab b

Q. 27. A and B throw a pair of dice alternately. A
wins the game if he gets a total of 7 and B wins if he
gets a total of 10. If A starts the game, find the
probability that B wins.

Solution. Number of outcomes = 6 x 6 = 36.
Favourable outcomes for winning of A are :

{1, 6), (6, 1), (2,%), (5, 2), (3, 4), (4 3)}.

6 1
PA) = —==
A= 3%"%

1 5
and P(A loses) = P(A) = 1_E=E'

P(A wins) =

Favourable outcomes for winning of B are :

1(4,6), (6,4), (5 9)}

P(B wins) = P(B) = 36 12

and P(B loses) = P(B) = 1—%:%.
P(B wins) = P(A) P(B) + P(A) P(B) P(A) P(B)
+P(A) P(B) P(A) P(B) P(A) P(B) + ...

11

= E><i+E><—><§><i |G.P.
6 12 6 12 6 12
5 11 5 11 5 1
F—X—X—X—X—X—
6 12 6 12 6 12
S
_ 72 _ 5 _5
l_§xg 72-55 17
6 12
X+2
Q. 28. Evaluate :
'[ \/x +5x+6
. x+2
Solution. I:J.
\/x +5x+6
f(2x+5)+(2—g)
:J. dx
\/x2+5x+6
EJ' 2X+5 __2X+5 __J‘
T2 \/x +5x+6 \/x +5x+6
= EI (x2+5x+6)‘1/2(2x+5)dx
2
A e
\/(x +5x+25)+(6—25)
4 4
SO s N SN
2 1/2 2 ( sz 1
X+—| ==
2 4
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= VX% +5x+ —%I & dx (1)
Lt 1, :I o

5
Putx + - =t so that dx = dt.

=]
\/7
“Form: [

= log t+,/t2 )
5) f 5

= log|| x+— [+ - - —
2 2
)

= log ( VX? +5x+6
From (1),

= {x? +5x+6——|og

X" —a

(x+ ) X2 +5x+6

Or
zl4 )
Evaluate : | SITXTCOX (C.B.S.E. 2018)
16 +9sin2x
0
al4 /
Solution. Let | = sinx+cosx .
16+ 9sin 2x
0
wld
sin X+ cos X
= J ; 5 dx
16+ 91— (sin x —cosx)“]

l4
J sin x4 cos x

- 7 dx.
25-9(sin x —cos x)

0
Put sin x — cos x =t so that (cos x + sin x) dx = dt.
Whenx=0, t=0-1=-1.

When x = % 1 1

t= —-——=

2 2

0
> t
=11 lo §+
9 (5) 95
2|2 |5t
3 3 4
== lo 5/3 —lo E
0 10| %5737 83
3
1 1
= —|log|1l|-log|~
Sl
1 1 1
= —|logl-log=| = —
30[09 094] 30Iog4
1
= —log 2
15 g

Example 29. Solve :

(xcos )(ydx+xdy)—(ysm )(xdy y dx).

Solution. The given equation is :

(x cos ) (y dx +x dy) = (y sin ) (x dy —y dx)
= xcosl+ysin1 y—(ysinl—xcosl)x.d—yzo
X X X X dx

y y
dy {xcosx+ysm }y

{ysm y—XCOS y}X

o GGG
<))

[Dividing num. and denom. by x?]

Put y= thtd—y—v—kxd—V t:
ut y=vx sothat = 5 Ve get:
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dv  (cosv+vsinv)v tant Y
kg . -1, Y | tan7ty
VI ax T vsin v — cosv Integrating, xe'" Y = J. ( 1+y2 e Tdy+c (2
dv v (cosv +vsinv)
= XX vsinv—_cosv tan~ly -1
dx vsinv — cosv Now | = J' . otan Yy,
dv 2v cosVv 1+y
- _Lves Y
dx vsinv — cosv .
vsinv — cosv dx -1y = dy =dt.
——dv= 2— [Variables Separable Puttan™y =t so that (1+ yZJ d
V COSV
. vsinv — cosv dx | = Itet dt = tet—j @ e dt
Integrating, f— dv=2 f— +c
v osv [Integrating by parts]
- J%d - %—2 %+c = tel—el=el (t-1)
Vv X -1
= e Vanly-1).
= — log |cosv| - log |v| = 2log |X| - log ], )
where ¢’ = - log || From (2), xe@ 'Y = ™ Y (fanly-1) + ¢
-1
= log ‘xz‘ + log |cosv| +log |v| = log c| - x = (tan~ty—1)+ce N Y ..(3),
N Iog‘xzv cosv‘= log|c| vY.hich is the reqd. solution.
) (if) When x =0,y=0.
= X“VCOSV=C -
0= (tan"10—1) +ce @ ©
= x2YesYoc =  xycost=c, > 0=(0-1)+ce®
X X . X = 0=-1+c=>c=1. .
which is the the reqd. solutloon.r Putting in (3), x = (tan"ly—1)+ e~ Y

(i) Solve the differential equation :
(tan~ly — x) dy = (1 + y?) dx.
(N.C.E.R.T.; C.B.S.E. 2015)
(i) Find the particular solution when x =0, y = 0.
(A.l. C.B.S.E. 2013)

Solution. (i) The given equation can be written as :

ax X tan~ty

dy 1+y2 T 142

...(1) | Linear Equation

Comparing with j—x+ Px = Q, we have :
y
1 tan~ty
P’ = and ‘Q’ = .
1+y° 1+y?
fror_ "
P dy D 14y2
=e

IF. = e
Multiplying (1) by e Y we get :

1

y dx X etan‘ly - tim zy.etarrly
dy 1+y? Ty
d 1 tan”* Y| tan"ty
= —(x.etan )— 5> |¢© .
dy 1+y

which is the reqd. particular solution.

Q. 30. Maximise and Minimise :
Z=4x+3y-7

subject to the constraints :

X+y<10,x+y=23, x=<8y=<9xy=0.

Solution. The given system of constraints is :

Xx+y=<10 (1)
X+y=3 -.(2)
X<8 ..(3)
y<9 .(4)
X,y=0 ..(5)
Y/
A
((,)' 10) B\G(lyg) SRR 1
~ H Ll
©0.9) X=8
503 F(8,2)
¥ % X
T 10l c(3.0) E N A(10,0)°
Ay (8,0) Xy\\
J/\\G’ o
N
Ng

Fig.
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The shaded region in the above figure is the feasible
region determined by the system of constraints (1) — (5).
It is observed that the feasible region DCEFGH is bounded.
Thus we use Corner Point Method to determine the
maximum and minimum values of Z, where :

Z=4x+3y-7 ...(6)

The co-ordinates of D, C, E, F, G and H are respectively

(0,3). (3.0, (8,0), 8, 2),
[Solving x = 8 and x + y = 10]
1,9 [Solvingy =9 and x + y = 10]
and (0, 9).
We evaluate Z at each corner point:

Corner Point Corresponding Value of Z

D: (0,3 2 (Minimum)
C:(3,0) 5
E: (8, 0) 25
F:(8,2) 31 (Maximum)
G:(1,9 24
H:(0,9) 20

Hence, Z.,, =31 at (8, 2) and Z;, = 2 at (0, 3).

Or
Minimize and Maximize Z = 5x + 2y, subject to the
following constraints :
X—2y<2,3x+2y <12, -3x+2y<3,x=0,y=0.
(A.1.C.B.S.E. 2015)
Solution. The given system of constraints is :

X—-2y <2 (1)

X+2y <12 .(2)

-3x+2y =<3 ..(3)

and x=0,y =0 ..(4)

A 4

The shaded region in the above figure is the feasible
region determined by the system of constraints (1) — (4). It is
observed that the feasible region OAHGF is bounded. Thus
we use Corner Point Method to determine the maximum and
minimum value of Z, where

Z =5x+2y ..(5)
The co-ordinates of O, A, H, G and F are :
7 3)(315 3 .
(0, 0), (2, 0), (E'Z)’(E’Z) and (0,5) respectively.
[Solving x —2y = 2 and 3x + 2y = 12 for H and

-3x + 2y =3 and 3x + 2y = 12 for G]
We evaluate Z at each corrner point :

Corner Point Corresponding value of Z

0:(0,0) 0 (Minimum)
A:(2,0) 10

73 .
H (E’Z) 19 (Maximum)

_(3 15)
G: CX 15
3

F: (O,E) 3

Hence, Z_ =19 at (%%) andZ_, =0at (0, 0).

Q. 31. Minimize and Maximize Z = 5x + 2y, subject to
the following constraints :
X—-2y<2,3x+2y<12,-3x+2y<3,x=0,y=0.
(A.1.C.B.S.E. 2015)
Solution. The given system of constraints is :

X—-2y <2 ..()

Xx+2y <12 -(2)

-3x+2y <3 ..(3)

and x=0,y =20 ..(4)

Fig.

The shaded region in the above figure is the feasible
region determined by the system of constraints (1) — (4). It is
observed that the feasible region OAHGF is bounded. Thus
we use Corner Point Method to determine the maximum and
minimum value of Z, where

Z =5x+2y ..(5)

The co-ordinates of O, A, H, G and F are :

(0,0), (2, 0), (%%)(g%) and (Og) respectively.

[Solving x — 2y = 2 and 3x + 2y = 12 for H and
-3x + 2y =3 and 3x + 2y = 12 for G]
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We evaluate Z at each corrner point :

Corner Point Corresponding value of Z
0:(0,0) 0 (Minimum)
A:(2,0) 10
H: (1 E) 19 (Maxi

‘37 (Maximum)
o: 25 .

. 2! 4 5

2

-10,~

[0 ;

Hence, Z_, =19 at (%%) and Z_;,=0at (0, 0).

SECTION—D

(This section comparies of Long Answer Type
guestions (LAQ) of 5 marks each)
Q. 32. Find the area of the parabola y2 = 4ax, bounded
by the latus-rectum.
Solution. y2 = 4ax is a parabola with focus S(a, 0).
Here L L' (x = a) is the latus-rectum.

YA

A
4

Fig.
. Reqd. area = 2 (area OSL)

a a

ZJ Jdax dx = 4\/§J X2 dx
0

[X3/2 T‘
“a| 377 |,
8 8 .
5\/5[a3/2—0]=§a25q.umts.

Q. 33. Check whether the relation R in the set N of
natural numbers given by :

R ={(a, b) : ais a divisor of b}
is reflexive, symmetric or transitive.
Also, determine whether R is an equivalence relation.
Solution. R ={(a, b) : ais a divisor of b}

A =N, set of all natural numbers.
(1) R is reflexive.

[-(a,a)e RV ae Nasaisa divisor of a]

(1) R is not symmetric.
[ (a, b) e R = ais adivisor of b but (b, a) £ R
= b is not a divisor of a]
For Ex. In (3, 6), 3 is a divisor of 6 but 6 is not a
divisor of 3]
(1) R is transitive.
[-(ab)eR,(bc)eR =(ac)eRasaisa
divisor of b and b is a divisor of ¢ = a is a divisor of c]
Thus, R is reflexive and transitive but not symmetric.
Hence, R is not an equivalence relation.
Or
Show that f : N — N given by :
%) = X+1,I-fXIS.Odd
x—1, if xiseven
is both one—one and onto.
Solution. One-One.
Here we discuss the following possible cases :
(I) When x, is odd and x, is even.
Here f(x;) = f(x,) = x;+1=x,-1
= Xy —Xq =2, which is impossible.
(1) When x, is even and x, is odd.
Here f(x;) = f(x,) = x;-1=x,+1
= X; =X, =2, which is impossible.
(111) When x, and x, are both odd.
Here f(x;) =f(x,)) = X +1=X+1 = X=X,
“f’ is one-one.
(IV) When x, and x, are both even.
Here f(x;) = f(x,) = x;-1=x,-1 =
- “f”is one—one.
Onto. Let ‘X’ be an arbitrary natural number.
When x is an odd natural number, then there exists an
even natural number (x + 1) such that :
fx+1)=(x+1)-1=x
When x is an even natural number, then there exists an
odd natural number (x — 1) such that :
fx-1)=(x-1)+1=x
. Each x € N has its pre-image in N.
Thus * f” is onto.
Hence, * f’ is both one-one and onto.

AN AN A N A

Q.34 Leta = i+]j,

X1 =X,

-

b=i-] and ¢ = i+j+k.

N - AN VAN
If n is a unit vector such a.n=0 and b.n=0, then

—>A
find |[c.n|.
N N N

AN
Solution. Let n = Xi + vy j+ zk,

where \/XZ +y2 +2% = 1

ie.x2+y+z22=1 ..(1)
Now a.n =0

= (i+])).(xi+yj+zk) =0

> X+y=0 (2)
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> the direction-cosines of BM are < —, —=, —= >
Again, b.n =0 e direction-cosines 0 are N NG
AAA A and the direction-cosines of CN are :
= (i—j))(xi+yj+zk) =0 1 1 -1
> x-y=0 ..(3) <—=, =, =>
Solving (2) and (3),x=0=Yy. If the ai i V3 k\/§ ﬁl ‘o’ with OP. then -
Putting in (1),0+ 0+ 2=1=z7=+1, e given line makes an angle ‘o’ wi , then :
LA A A A A A A 1 1 1
Now c.n =(i+j+k).(xi+yj+zk cosa:‘l(ﬁ)+m(ﬁ)+n(ﬁ) :
L, =X+ty+z=0+0x1=x1 |
- +m+n
Hence, lc.n| =] x1|=1 cosa=% (1)
or If the given line makes an angle ‘B’ with AL, then :
A line makes angles a., B, 7y, & with the four diagonals given i gle *p" wi ' '
of a cube, prove that : 5 I( 1)+ ( 1)+ ( 1)
cosPB=|l|-—=|+m|—=|+n|—
V3 V3] \V3
2 2 2 2s_ 4
COS~ o + COS“ B + cos® ¥ + cos“ & = —.
3 _|=l+m+n] )
Solution. Let O be the origin and OA, OB, OC cos p = V3 ~(2)
(each = a) be the axes. ll—m+n|
7, Similarly, cosy = T ..(3)
c ] 5 Lrm-n|
and cos o = NE ..(4)
M { Squaring and adding (1), (2), (3) and (4), we get :
2 2 2 2
COS“ o + COS“ B + COS* ¥ + COS“ O
. :%[(I+m+n)2+(—l+m+n)2
© B Y +(-=m+n)2+(+m=-n)?
A N

Fig.
Thus the co-ordinates of the points are :
0(0,0,0),A(0,0),B(0,a 0),C(0,0,a),
P(a a a),L (0 aa),M(0a),N (@, ao0).
Here OP, AL, BM and CN are four diagonals.
Let <1, m, n > be the direction-cosines of the given line.
Now direction-ratios of OPare<a-0,a-0,a-0 >
i.e. <a,aa>ie<1,1,1>,
direction-ratios of AL are :
<0-a,a-0,a-0>ie.<-a,aa>ie.<-1,1,1>,
direction-ratios of BM are :
<a-0,0-aa-0>ie.<a,-a a>ie.<1,-1 1>
and direction-ratios of CN are :
<a-0,a-0,0-a>ie.<aa-a>ie<11-1>.

Thus the direction-cosines of OP are :

s L 11 .
\/gl \/gl \/§ il
L . - 1 1
the direction-cosines of AL are < —, —, — > ;
31 BB

:% [4 (12 +m?+n?)] = % [4 (D].

4
Hence, cos? o + cos? B + cos? y + cos? & = 3
Q. 35. A company follows a model of bifurcating the

tasks into the catagories shown below :

not

URGENT NOT URGENT
'_
Z
E Urgent and Not urgent but
[e) Important Important
a
=
-
Z
&
o Urgent but not Not urgent and not
% Important Important
=
[e]
=

At the beging of a financial year, it was noticed that :
* 40% of the total tasks were urgent and the rest were

« half of the urgent tasks were imported and
* 30% of tasks that were not urgent, were not important.
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What a the probability that a randomly selected task
that is not important is urgent ? Use Bayes’ theorem and
show your steps.

40
Solution. Here, P (urgent) = 100

60
P (not urgent) = 100

1
P (Not important/Urgent) = 2 and

30
P (Not important/Not urgent) = 100"

By Bayes’ Theorem,
P (Urgent/Not Important)
P (Urgent) x P (Not important/Urgent)

P (Urgent) x P (Not important/Urgent)
+ P (Not Urgent) + P (Important/Not Urgent)

40 1

—_— X —

100 2
40 1 60 30
100 2 100 100

= 10 Or 52.63% .
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SECTION—E

(This section comparies of 4 case-study/passage bases
guestion of 4 marks each into such-parts)

Q. 36. A manufacturer produces three stationery
products Pencil, Eraser and Sharpener which he sells in
two markets. Annual sales are indicated below :

Products (in numbers)
Market Pencil Eraser Sharpener
A 10,000 2,000 18,000
B 6,000 20,000 8,000

If the unit sale price of Pencil, Eraser and Sharpener
are ¥ 2.50, ¥ 1.50 and ¥ 1.00 respectively, and unit cost of
the above three commodities are ¥ 2.00, ¥ 1.00 and ¥ 0.50
respectively, then :

Based on the above information, answer the
following :

(1) Find the revenue of market A.
(1) Find the total revenue of market B.

(111)  Find the profit in market A and B.
Or
Find the gross profit in both markets.

Solutions

() 10,000 x 2.5 + 2,000 x 1.50 + 18,000 x 1
= 25,000 + 3,000 + 18,000 = X 46,000.
(1) 6,000 x 2.5 + 20,000 x 1.5 + 8,000 x 1
= 15,000 + 30,000 + 8,000 = ¥ 53,000.
(111)  Profit in market A

10,000 x 0.50 + 2,000 x 0.50 + 18,000 x 0.50
= 5,000 + 1,000 + 9,000 = ¥ 15,000.

Profit in market B

6,000 x 0.50 + 20,000 x 0.50 + 8,000 x 0.50
= 3,000 + 10,000 + 4,000 = ¥ 17,000.

Or
Gross Profit

(10,000 + 6,000) x 0.50 + (2,000 + 20,000) x 0.50 +
(18,000 + 8,000) x 0.50 = 8,000 + 11,000 + 13,000 =
% 32,000.

Q. 37. Read the following passage and answer the ques-
tions given below:

Teams A, B, C went for playing a tug of war game.
Teams A, B, C have attached a rope to a metal ring and is
trying to pull the ring into their own area.

Team A pulls with force F, =6i+0] kN,

Team B pulls with force F, = -4i+4] kN,

Team C pulls with force F; = -3i-3] kN,
C 7

B
(1) What is the magnitude of the force of Team A ?
(1) Which team will win the game?

(111) Find the magnitude of the resultant force exerted
by the terms.
Or

In what direction is the ring getting pulled?
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Solutions Comparing given equations with:
Here, |y | = m — kN T=a+Ab and T = ay+uby, we have :
_ A AACA
|Fs| = /(_4)2+42 = J16416 = /32 = 442 kN by = i+2j—k, by = 2i+j+k
- A A AN A A
|Fsl =(-3)2+(~3) = Jo+9 = VI8 = 3J2 kN and & = 0i+0j+0k, & =31+3]
(1) Magnitude of force of Team A = 6 kN. I/\ j\ Ii\
(1) Since, 6 kN is greatest, Now byxby= [ 1 2 —1
. team (A) will win the game. 2 1 1
() |F1] =F1+F2 +F3 A A A
R = i2+1)— jA+2)+k(1—-4)
=6i+j—4i+4)j-3i—3] = —i+] A A A
— = 3i—3j-3k.
SR EY(ED2 47 = V141 = V2 KN .
or bxby | = 324 (—3)2 +(-3)2
Here, F = —i+] = J9+9+9=127=33.
e - A A
S0 =m- tan_l(l) = L% 3z Also, a,—a; = 3i+3].
' 1 4 4
Where ‘0" is the angle made by the resultant force with . ‘(fo @)-(83_51))‘
the +ve direction of x-axis. - Shortest distance (S.D.) = ‘ =
Q. 38. Two motorcycles A and B are running at the |y <Dy |
speed more than the allowed speed on the roads
represented by the lines: ‘ AN A A ,_\‘
T = i(i+2]—|2) _ (3i-3j-3k).(3i+3))
and T = (31+3])+ u(2 + j+K) respectively. ‘ 33 ‘
_OR+390-0
B 3V3 e
(b) The given lines are:
x_¥y_ 2
1 2 -1 (1)
Based on the above information, answer the following and x—3 _ y—-3 _Zz @
questions: o T 1 "1

(a) Find the shortest distance between the given lines
(b) Find the point at which the motorcycles may collide.

Solutions
(a) The given lines are:
T =271 (1)
and T o= Bi+3))+p2it j+K) )

Any point on (1) is (kq, 2kq, —kq).
Any point on (2) is (2k, + 3, ky + 3, ky).

The lines meet when k; = 2k, + 3,

2k; = ky + 3, — ky = k.

Solving first two, k; = 1 and k, = - 1.
These also satisfy the third equation.
Hence, the accident occurs at the point
1,2, -1).
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SECTION—A

(Multiple choice questions, each question carries
1 mark)

Q. 1. Let A= {3, 5}. Then number of reflexive relations
onAis:

(a) 2 (b) 4
(© 0 ) 8.
Ans. (b) 4

Q. 2. The principal value of tan! (tan%n) is:

T 3
(@ s (b) Y
T 3
© ) (d) g
JT
Ans. (a) r)

Q. 3. If Aand B are symmetric matrices of same order,
then (AB!-2BAY isa:

(a) Skew-symmetric matrix

(b) Symmetric matrix

(c) Neither symmetric nor skew-symmetric matrix

(d) Null matrix.

Ans. (c) Neither symmetric nor skew-symmetric matrix

Q. 4. IfA= [g ﬂ and 2A + B is a null matrix, then B
isequal to :
6 8 -6 -8
(@) [10 4] (b) [—10 —4]
5 8 -5 -8
(© [10 3] (d) [—10 —3]'
-6 -8
Ans. (b) |:_10 _4:|
2 1 4 -5
5.1fA=|g slandBt=|_5 ,| then

(AB) L is equal to :

24

15 -19 11 -14
(@ [ —26 33} (b) [ -29 37 }
37 14 37 -14
(©) [ 9 11 } (d) [ -29 11 }
37 -14
Ans. (d) [ _29 11}

Q. 6. The value of ‘k’ (< 0) for which the function f
defined as :

1-coskx
—, x=z0
f(x) = xsin X is continuous at x = 0 is :
= , x=0
2
(@) =1 () -1
1 1
(c) = > (d) R
Ans. (b) -1

Q. 7. The derivative of sin™? (2xy1—x?) w.r.t. sin"! x,

% <x<1,is:
(a) 2 (b) g—z
© 5 (@ -2
Ans. (a) 2

Q. 8. If f (X) = a (x — cos x) is strictly decreasing in R,
then ‘a’ belongs to :

(@) {0} (b) (0, )
(€) (-, 0) (d) (=, ).
Ans. (d) (oo, ).
COS 2X
9| ——————dx i Ito:
Q J‘(sin X + C0S x)2 X 1s equal to
(a) _—1
sin X + cos X
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(b) log | sinx + cos x| + c.
(¢) log|sinx—cosx|+c
1

(sin x + cos x)%
Ans. (b) log | sin x + cos x | + c.

/2
Q. 10.The value of f x3sin? x dx is :
-n/2
n
(@0 ®) 5
n
(©) @ 3.

Ans. (a) 0
2 2
Q. 11. The area enclosed by the ellipse a_2+b_2 =1is

equal to :
(a) m%ab (b) mab
(c) ma?b (d) mab?.
Ans. (b) wab

Q. 12. The sum of the order and the degree of the
differential equation:

(@)

(@) 2 (b) 3
(c) 5 (d) o.
Ans. (b) 3

Q. 13. Kapila is trying to find the general solution of
the following differential equations :

() xeXVdx -y eV dy=0

(i) (2x +1)% =3-2y

_dy

(iii) & =sinx—cosy.

Which of the above becomes Variables Separable by
substituting y = bx, where b is a variable ?

(a) Only (i) (b) Only (i) and (ii)

(c) All (i), (i) and (iii) (d) None of these.

Ans. (a) Only (i)

Q. 14. Area of a rectangle having vertices :

A A A Ao 1a A
—i+=] i+=]+4k
A( |+21+4k],8( 2] j

1
(a) = square unit (b) 1 square unit
2

(c) 2 square units
Ans. (c) 2 square units

(d) 4 square units.

Q. 15. The value of A for which two vectors :
2i-j+2k and 3i+ 4]+ k are perpendicular is :

(a) 2 (b) 4
(c) 6 (d) 8.
Ans. (d) 8

Q. 16. L and L, are two skew lines. How many lines
joining L, and L, can be drawn such that the line is
perpendicular to both L; and L.

(a) exactly one

(b) exactly two

(c) infinitely many

(d) there cannot be a line joining two skew lines such

that it is perpendicular to both.

Ans. (a) exactly one

Q. 17. The number of corner points of the feasible
region determined by the constraints :

X-y20,2y< x+2,x20,y20is:

(a) 2 (b) 3
(c) 4 (d) 5.
Ans. (b) 3

Q. 18. If A and B are two events such that A< B and P
(B) # 0, then which of the following is correct :
(@ P(A/B)= r®
P(A)
(c) P (A/B) 2P (A)
Ans. (c) P (A/B) > P (A)
In the following questions a statements of Assertion

(A) is followed by a statement of Reason (R). Choose the
correct answer into of the following choices.

(a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
explanation of ‘A’.

(b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
correct explanation of ‘A’

(c) ‘A’ is true but ‘R’ is false.
(d) “A’ is false but ‘R’ is true.

10 —x
Q. 19. Assertion (A) : J \/——dx =3
X +4/10 — x

2

(b) P(A/B)<P(A)
(d) None of these.

b b
Reason (R):J f(x)dx:J f(a+b—-x)dx.

a a

A10 — X dx
X +/10-x

Ans. (c) | (1)

11
N Y——

8
- J10 = (10 - x)

) J10 — X +/10 — (10 - x)
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=z

de (2)
J10— X +/x

8
Adding (1) and (2), 2I = J 1 dx
2
[y = -
=[x]; =8-2=6.
=1 =3
Thus, (A) is true and (R) is also true and explains (A).

2 2
Q. 20. Assertion (A) : Area of the ellipse %+L=1

) ] 16
is 1677 sg. units.

2 2
X
Reason (R) : Area of the ellipse —2+Z—2=1 is
a
srab sq. units.
x2 y?
Ans. (d) Area of the ellipse —2+y—2=1is mab,
a“ b
which is true.
X2y
But area of the ellipse is 3+E=1 is 7(3)(4) = 127 sq.
units, which is false.
SECTION—B

(This section comprises of very short answer type
questions (VSA) of 2 marks each)
Q. 21. Find the value of :

cos™1 (1) +2sin71 (Ej
2 2)
Solution. cos‘1(1)+ Zsin‘l(l)
2 2
= cos‘l(cosﬁj+23in‘1 (sinzj
3 6
T T T T m T
=— — w—el|l0m|and —€| - —, =
3*2@ [ zelomfand g { 2 2ﬂ

M m_2m
= 4= ===
3 3 3
Or
Ifcos~1 o + cos 1 B + cos 1y = 3w, then find the value

of :
aB+)-BE+o)+y(a+p)
Solution. We have : cos L oo+ cos 1B +cos1y=3n

= costa =mcostP=mandcosty=m

= o =cosm,B=cosmandy=COST
= o =-1p=-landy=-1.
Thus,a=p=y=-1.
LoB+y)-By+o)+y(atp)
=EDE1I-D-C1)E1-1)
+(=1)(1-1)
=2-2+2=2.

16 sinx
Q. 22. Show that the function f(x) =
4+00s X

=X is
strictly decreasing in (E n)

16sin x

Solution. Here, f (x) = A+ cosx

A =16 (4+cosx)cosx—sinx(0—sinx) 1
(4+cosx)2

4c0s X +c0s° X +sin? x]

(4+cos x)2

- 16 4cosx+12 1
| (4+cosx)

_ 64cosx+16—(4+cos x)2
(4+cos x)2

_ 56cosx — cos2 X

(4+cos x)2

56cosx — cos2 X

Now — 5 <0
(4+cos x)2

= c0s X (56 —cos x) <0

o
= cos X < 0, which is true in (E’ nj.

Q. 23. Find all the points of local maxima and local
minima of the function ‘f’ given by :
f (x) = 2x3 - 6x2 + 6x + 5.
Solution. We have : f(x) = 2x3 — 6x2 + 6x + 5.
f/(x) = 6x2-12x+6
6 (x — 1)2.
f7(x) = 12 (x - 1).
Now f’(x) = 0Ogivesx = 1.
Also, f” (1) = 0.
Thus x = 1 is neither a point of maxima nor of minima.
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Now f77(x) = 12.
And £ (X)]= 12 # 0.
x=1
Hence, x = 1 is a point of inflexion.
Or

What is the maximum value of the function :
Sin X + cos X ?
Solution. We have :
f(x) = sinx+cosx;x € [0, 2]
f' (X) = cos x —sin X.
For extreme values, f' (x) =0
> cosx-sinx=0

= sin X = cos X >tanx=1
7T bm
= = —, .
= Ty
Now f (0) = sin0+cos0=0+1=1
f(ﬂ) = sin£+cos£ —i i
4 4 4 2 2
2
= ﬁz\/i
f(5ﬂ) . 57 571
—| = sin—+cos—
4 4 4
1 1 2
= ————=——=—\/§
V2 2 2

andf (27) = sin 27 +cos2r =0+ 1=1.

Hence, max. value of f (x) = /2.

2n 1
Q. 24. Evaluate:f —
) 1+e
27
. 1
Solution. Let | = '[ de
, Lte
27

1
_[ 1+esin(2n—x)
0

1

(say)

(1)

dx [Property V]

(2)

21
1
Adding (1) and (2), 21 = f ( sinx
0

l+e l+e

27 ;

1 eSin X

= sinx + sinx
l+e l+e

0

2m ;
1+esmx
= '[ [1+esinx dX
0

. ]dx
—SINnX
de

2
= I Ldx=[x]>"
0

=2r-0=2m.
Hence, | =um,
Q. 25. Find the value of ‘k’ so that the function f is
continuous atx =5 :

kx+1lif x<5
f(x) = .
3x-5if x>5.
Solution. lim f(x) = lim (kx+1)
x5~ X5~
— r!im (k(6—h)+1)=k(5—0)+1=5k+1
= b
lim f(x) = lim (3x—5)
x-=>5% x-=5%
— rI]im (3(5+ h) —5)=3(5+0)—5=10.
= ot
And f(5)=k(®B)+1=5k+1.

For continuity at x = 5,
lim f(X)= lim f(x)=f(5)
x-5"

X->5"

= 5k+1=10=5k+ 1.

9
Hence, 5k+1=10i.e. k= §'

SECTION—C

(This section comparies of short answer type
questions (SA) of 3 marks each)

-
Xsin™" X
Q. 26. Evaluate : j— dx .
1-x?
-
XS " Xy

Solution. Let | = I
1- x2

Putsinlx =t ie. x=sint

so that dx = cos t dt.
sint.t

a= | =

ql—smzt
Jtﬂnt
cost

t (- cost) — J.(l) (= cost) dt

cost dt

.costdt:jtsintdt

[Integrating by parts]

= —tcost+J.costdt=—tcost+sint+c

—t,ll—sin2t+sint+c
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= —sin‘lx.,ll—x2 +X+¢C
:x—wll—x2 sin"Ix +c.

Q. 27. A problem in Mathematics is given to three

students whose chances of solving it are % % % What
is the probability in the following cases ?

(i) that the problem is solved

(i) only one (exactly one) of them solves it correctly

(iii) atleast one of them may solve it.

Solution. Let A, B, C be three events when a problem in
Mathematics is solved by three students.

1 1 1

i - P(A)=—,P(B)=—,P(C)=—.

Given: P(A) 5 (B) 3 ©) 2
— 1 1 — 1 2
P(A)=1--==P(B)=1--==
(A) 5= 3 (B) 33

and P(E):1—1=§.
4" 4

(i) Probability that the problem is solved
= Probability that the problem is solved
by atleast one student

=1- P(A) P(B) P(C)

(if) Probability that only one solves it correctly
=P(ANBNC)+P(ANBNC)+P (ANBNC)
=P (A)P(B)P(C)+P (A)P(B)P(C)

+P(A)P(B)P(C)
1 2 3 1 1 3 1 2 1
=—X—=X—F+—X=—X—F—-X—X—
2 3 4 2 3 4 2 3 4
1,1, 1 AN
4 8 12 24
(iif) Probability that atleast one of them may solve the
problem

=1-P(A)P (B) P (C)

o (i3

«2
Q. 28. Find : J > 7 ax .
(x=+1)(3x° +4)
Solution. Putx?=y
2

(x? +1) 3x% +1)

y A + B
Y+D@y+4) = y+1 3y+4 D

= y=AQBy-4)+B(y+1)

Puttingy=-1,-1=A(-3+4)=>A=-1.

. 4 4 4
Puttingy= ——, —— =B|—-—+1
gy 3 3 (3 )
4 1
——=B|—-—= =
=73 (3):8 4,

y
From (U, (y+1) 3y + 4)

-1 4
=——+
y+1l 3y+4

x? _ -1, 4
(X°+1)(3x° +4) xX>+1 3x°+4

J X dx
(X2 +1) (3x + 4)

dx

1
—J 2dx+4J 5
1+ x 3X“+4

I
I
—
-
o
>
+
| >
%
o
x

ax 4 1 _ X
! — tan 1" _+c

—+—.
1 3'2/3 2//3

3%

- tan_l(x) + 2 tan_l(—) +c

I
|
—
QD

J3 2

Or

Evaluate : J e, sin(%+x) dx.
0

Solution. Let | = f e“.sin(£+x) dx.
0 4

Put £+x =t
4

= x:t—%sothatdx:dt.

When x=0,t = E.Whenx:n,t:%.

4
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5n/4 4 27
I = e Zsintdt 2 - (e +1) [1—1}
i 4 2 L2
51 1
> — 21
- 4 = - (e + l)
= e? [ e’sintdt 42
wl4
1
- snl4 Hence, | = — —— (1 + e2M),
= g2 f sin t e”dt 5\/5( )
w4
5 Q. 29. Solve : xdy -y dx = \/xz —y2 dx.
_ e;[(sint ﬁ )—fcost e_thtT Solution. The given equation is :
S 2 2 |
1 xdy -y dx = \/x% — y? dx
[Integrating by parts]
. = xdy:(y+w/x2—y2)dx
= g2
2 2
51 dy Yy+qyx" -y
TR A aoe 0
—(sm —e? —smzez)—{cost.e—+fsmt.e—dt dx X
2 4 4 4 4 a This is homogeneous in x and y.
L . Puty =vx .(2)
[Again integrating by parts]
= .7 that OI—y—v+ xd—v 3
= ez sothat - ix ..(3)

S5

1 % 5p % e )4 et
—(e? sin——eg? smz)—(—cost —f,,“ —sint dt
2 4 4 4 z 7 4

57

57 z 2t 2t 4
l(ez sin 5—”—eﬂsinzj— cost.e—+ _[sint.e—dt
2 4 4 4 4

i
= 6’7”
1 % 57 % g (&* 0 o g2t
—(e 2 sin——eg? sin—)—(—cost) —f,;‘ —sint dt
2 4 4" \ 4 2 054

From (1), using (2) and (3), we get :

2 2,2
V+Xd—V=VX+ XS —vex
dx X
d
= V+X d—i=v+w/1—v2
dv 2
X—=4/1-vV
= dx
d d .
= v__X [Variables Separable
1-y2 X
. 1
Integrating, J dv = d—X+c
/1—v2 X
= sintv=log |X +c

= sin! (%) =log |x| +c,

which is the reqd. solution.
Or
Solve the differential equation :

2y dY 2 : initi
(1 +x9) ix + 2xy — 4x“ = 0, subject to the initial
condition y(0) = 0.
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Solution. The given equation can be written as:
d 2X 2
ay oy 4x
dx - 1+x 14X

> (1) | Linear Equation
. o dy
Comparing with &+ Py = Q, we have:

2X 4x2

= nd ‘Q’ = .
].-|-X2 Q 1+)(2

JAdX
LF. = elP® — o't T gloglL+

elog (1+x?) = (1 +x2).
Multiplying (1) by (1 + x2), we get:

d
1+ x?) d—z+ 2xy = 4x?

3
Intergrating, y - (1+ x2) = f4x2dx: 4% +c
4 3
= y(1+x3) = IR (2
Whenx =0,y =0;
: c=0+c
= c=0.

. 4 4
Putting in (2), y (1 +x2) = 35

which is the required solution.

Q. 30. Minimise and Maximise Z =X + 2y

subjecttox +2y = 100, 2x-y < 0,2x+y < 200, %,y = 0.
Solution : The system of constraints is :

X + 2y = 100 (1)
2x-y =<0 ..(2)
2x +y < 200 ..(3)
and X,y=0 ..(4)

h

A
Y
\ D (0,200)
o
C(50,100)
(0,50)B Sh
E
(20,40) <N\

X O A X
(100,0) N3
Y {00
v

The shaded region in the above figure is the feasible
region determined by the system of constraints (1)—(4).
It is observed that the feasible region ECDB is bounded.
Thus we use Corner Point Method to determine the
maximum of Z, where :

Z = x+2
The co-ordinates of E, C, D and B are
(20, 40)(on solving x + 2y = 100 and 2x —y = 0)
(50, 100)(on solving 2x +y =200 and 2x —y = 0)
(0, 200) and (0, 50) respectively.
Corner point Corresponding Value of Z

..(5)

E : (20, 40) 100 (Minimum)

C : (50, 100) 250

D : (0, 200) 400 (Maximum)

B : (0, 50) 100 (Minimum)

Hence, Z., = 400 at (0, 200)

and  Z .. = 100 at all points on the line segment

joining the points B (0, 50) and E (20, 40).
Or

Abdul threw a basketball in the direction of the
basketball hoop which traversed a parabolic path in a
vertical plane as shown below :

The equation of the path traversed by the ball is
y = ax? + bx + ¢ with respect to a xy-coordinate system in
the vertical plane. The ball traversed through the points
(10, 16), (20, 22) and (30, 25). The basketball hoop is at a

horizontal distance of 70 feet from Abdul. The height of
the basketball hoop is 10 feet from the floor to the top edge
of the rim.

Did the ball successfuly go through the hoop ? Justify
your answer.

Solution. The equation of the path tranversed by the ball
is:

y= ax2+bx+c (1)
Since the points (10, 16) : (20, 22) and (30, 25) lie on (1),

16 =a(100) +b (10) +c=100a+10b+c=16 ..(2)
22=a(400) +b (20) + c = 400a+20b +c =22 ...(3)
and 25=a(900) +b (30) +c=900a+30b+c=25 ..(4)

Writing the above system of equation in the form AX = B,

100 10 1 a 16
whereA=| 400 20 1|, x=|b |andB=]| 22
900 30 1 c 25
100 10 1
Now [A] = 400 20 1
900 30 1
~ 1.(12000 — 18000) — 1.(3000 — 9000)
+'1.(2000 — 4000)
= —6000 + 6000 — 2000 = - 2000 # 0
= AL exists.
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111
200 100 200
As usual, A-l= _1 2 3
4 5 20
3 -3 1
3 21
i = ———,b=—andc=7.
Solving, we get a 200 20
From (1), X=A"B
3 411
200 200 100 200 16
21 L 2 32
i I e B S
20 3 _3 1 25
7
Thus the equation of the path transvered by the ball is :
y = - 3 X2 +£x +7
When x = 70 feet, 200 20
3 21
Then = ———(4900)+—(70)+7
y 200 (4900) + =5 (70)
= —%+%+7:7feet.
Thus the ball went by 7 feet above the floor, which means

3 feet below the basketball hoop.
Hence, the ball did not go through the hoop.
Q. 31. Determine graphically the minimum value of
the objective function : ‘
Z = - 50x + 20y
subject to the constraints :
2X-y2-523x+y23,2x-3y<12, x,y=20.
Solution. The system of constraints is :

2x-y>-5 ..(1)
Xx+y=>3 ..(2)

2x -3y <12 ..(3)

and Xy=0 ..(4)

The shaded region in the following figure is the feasible
region determined by the system of constraints (1) — (4).

Fig.
It is observed that the feasible region is unbounded.

Corner Point Corresponding Value of Z
A:(10) -50
B : (6, 0) — 300 (Minimum)
C:(0,5) 100
D: (0, 3) 60

We evaluate Z = — 50x + 20y at the corner points :
A (1,0),B (6,0),C (0,5) and D (0, 3) :

From the table, we observe that — 300 is the minimum
value of Z.
But the feasible region is unbounded.
. — 300 may or may not be the minimum value of Z.
For this, we draw the graph of the inequality.
—50x + 20y < — 300
ie. —bx+2y<-230.
Since the remaining half-plane has common points with
the feasible region,
Z = —50x + 20y has no minimum value.

SECTION—D
(This section comprises of Long Answer Type
questions (LAQ) of 5 marks each)
Q. 32. Find the area of the region bounded by the
curve y?=4x,y - axisand liney = 3.
Sol. y2 = 4x is right-handed parahola.
Y

A

A
v

dy?

‘< y

> X
o\\
v
v
Fig.
3
Reqd. area = J x dy  [Taking horizonntal strips]
0
3 3
04 4 L3 Jo
- L 27-0] = 279 it
=5 [27-0] = 12 2 SO units.

Q. 33. Show that the relation S on the set :
A={xe Z:0<x<12}given by:
S={(a,b):a be Z |a-Db|isdivisible by 3}
is an equivalence relation.
Solution. Reflexive : (a,a) e S
=|a-a| i.e.,|0]isdivisible by 3.
Thus, S is reflexive.
Symmetric :
(a,b)e S =|a-Db]isdivisible by 3
= | b-a|isdivisible by 3
= (b,a) e S.
Thus, S is symmetric.
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Transitive :

Let (a,b)ye S and (b,c)e S.
Thus la-b|=3m and |b-c|=3n
= a-b=+3mand b-c=%£3n.

(@a-c) = 3(xm=£n)
= a - cisdivisible by 3
=|a-c]|isdivisibleby3 = (a, c)e S.
Thus, S is transitive.

Hence, S is an equivalence relation.
Or

A function f : R — {~ 1, 1} — R is defined by f (x)

X

x2 -1

(i) Check if f is one-one.
Show your work.
Solution. (i) Assume that f (x) = f (y).

X y

x2-17y?2-1
= x(2-1)=y(x*-1)
= xy2-x=yx2-y
= xy2-x-yx2+y=0
=xy-)+y-x)=0=(F-x)Kxy+1)=0
= y-x=0orxy+1=0
= eitherx=yorxy=-1.
Let us take numbers x and y such that xy = — 1.
Hence, f is not one-one.

1
For Example : Takex = 7 andy =- 2.

2
2
f(x):ll_zzl/_zz——
1 3/4 3
-1
n
-2 2
and f(y)= — =-—-—.
v) = 3

(if) Here y = f (x)

=y=>x=yxX’ -y

1+ 1+ 4y?

2y

x2 -1

= yX2-x-y=0=x=

Since 1 + 4y2 > 0,
.. real roots exist and also, these are not + 1.

- 14+/1+4y?

2y eR-{-1,1}

. Foranyy e R (co-domain).
there exists x e R —{-1, 1} (Domain)
such that f(x) = y.

Hence, f is onto.

(i) Check if f is onto.

Q. 34. If a+b+c=0, |al=3|b|=5 and
|=7, then find the angle between @ and b .

%
Solution. We have : a+ F+ C = 0

N
c

= ;4-5) ——E)

(@+D).(a+Db) = (- ¢).(- ©)
— 3a.2+3.0+b.2a+b.b =¢C.C
= |aP+2a.0+|bP=ICP

- - - =
= 2|a||b|cosd = | P -|aP-|bP

= 2(3)(5) cos6=49-9-25

_15 1
= c0sO=—==.
30 2
Hence G—E
’ _3'

Or
Find the value of ‘A’, so that the lines:
1-x _7y-14 z-3 an 7-7x _y-5 6-12
3 A 2 3L 1 5
are at right angles. Also, find whether the lines are

intersecting or not.

Solution.The given lines are :
x=1_y-2 _12-3

= .1
-3 AT 2 @)
x-1 _y—-5_12-6
and 3 =T T 5 ..(2)
7

These are perpendicular if :
3\ A
-3 —— + = () +2(-5)=0
(-3 2 2 @ +2(-5)

if %+&—10 :Oifﬁzlo.
7 7 7

Hence, A = 7.
The direction-cosines of line (1) are <-3, 1,2 >

The direction-cosines of line (2) are < -3, 1, -5 >.
Hence, the lines are intersecting.

Q. 35. A and B throw a pair of dice alternately. A
wins the game if he gets a total of 7 and B wins if he
gets a total of 10. If A starts the game, find the
probability that B wins.

Solution. Number of outcomes = 6 x 6 = 36.
Favourable outcomes for winning of A are :
{1, 6), (6, 1), (2,5), (5 2), 3, 4), (4 3)}

6 1

P(A wins) = P(A) = %6
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- 1.5 Solutions
and P(A loses) = P(A) = 1_626' =
- - PANS
Favourable outcomes for winning of B are : (a) Perimeter= 2x + 2(” 2) =2x+my
{(4, 6), (6, 4), (5, 5)} 2x +my =200 : (1)
y
; — -2 _ = (b) Here A =xy + n(—) ..(2)
P(B wins) = P(B) = 36 12 2
T2
— =Xy + —
and P(B loses) = P(B) = 1—i:E. Y gy ,
1212 ) X(zoo-zx)+£(2oo-2x)
P(B wins) = P(A) P(B) + P(A) P(B) P(A) P(B 7 4\ 7z
( ) = P(A) P(B) + P(A) P(B) P(A) P(B) [Using (1)]

+P(A) P(B) P(A) P(B) P(A) P(B) + ...

5 1 5 11 5 1
T XX —X—X——
6 12 6 12 6 12

5 11 5 11 5 1

6 12 6 12 6 12

IG.P.

5
= i = 5 :i
1 5, 11 72-55 17
6 12
SECTION—E

(This section comprises of 4 case-study/passage bases
question of 4 marks each into such-parts)

Q. 36. An architect designs a building for a multi-
national company. The floor consists of a rectangle region
with semi-circular ends having a perimeter of 200 m is
shown below :

Based on the above information, answer the following :

(a) If x and y represent the length and breadth of the
rectangular region, then the relation between the
variables :

(b) The CEO of the multiple-national company is
interested in maximizing the area of the whole
floor including the semi-circular ends. For this to
happen find the value of x :

1 1
= (200 - 2x?) + = (100 - x)?
JT JT

1
= (200x — 2x% 410000 + X? — 200X)
JT

1
=~ (10000 — x?)
JT

dA 1
1 - Z(=2
dx n( X)

dA

Formax. A, — =0

dx
Leam=0

= n(_ X) =

= Xx=0m

Q. 37.

< >

The bridge connects two hills 100 feet apart. The
arch on the bridge is in a parabolic form. The highest
point on the bridge is 10 feet above the road at the middle
of the bridge as seen in the figure.

Based on the information given above, answer the
following questions :

(1) Find the equation of the parabola designed on the

bridge.
50 )
(I1) Find the value of the integral I %dx.
-50

(111) Find the area formed by the curve x2 = 250y,
x-axis, y = 0 and y = 10.
Or
The area formed between x2 = 250y, y-axis, y = 2
andy = 4.
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Ans. (1) x2 = — 250y. Y
50 3 50 u
=2 | egr=2|X T
(an 1= zsoJ X dX—250{3} 10}
0 0 B(4, 9)
OO C(6,8)
750 ——[50Xx50x50] =
10 10 0
3/2 DG, 5)
(1) Area = J xd J \/250y dy =+/250 3/2
0
_ 2 3/27_2 3/2
- 3\/250[10 ]_SXSJE[lo ]
—t > X
7 8
= 2 X 5x100= 1000 )
3 3
or Obijective function is Z = 3x — 4y.
Based on the above information, answer the following :
4 (1) Find maximum value of Z.
Area = J' x dy (1) Find minimum value of Z.
(111) Maximum value of Z occurs at:
2 (a) (4.0 (b) (6,5)
4 (c) (6.8) (d) (0,8)
3/2 OR
= J V250 fdy 5\/—{ 3/2 } Maximum value occurs at which point ?
) 2 | Ans. Objective function is Z = 3x — 4y.
G | Z,=-32, Z,=-24, Z_=-14,
= 20032212 z =-2and Z =12
nz, =12
1010
= T‘/_[S—Zﬁ]. (1) Zm.n =32

Q. 38. The corner points of the feasible region amz,, ate .0

determined by the system of linear constraints are as
shown below :

OR
Max value occurs at (4, 0).
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SECTION—A

(Multiple choice questions, each question carries

1.

1 mark)

Let set X = {1, 2, 3} and a relation R is defined in X
as: R ={(1, 3), (2, 2), (3, 2)}, then minimum ordered
pairs which should be added in relation R to make it
reflexive and symmetric are :

(@ {(1.1),(23). (1,2}

(b) {(3.3), (3, 1), (1,2}

(© {(1,1),(3,3),(31),(23)}

(@) {(%, 1), 3,3), (3 1), (1, 2)}.
Ans. (¢) {(1,1),(3,3),(3,1), (2 3)}

The simplest form of tan— { 1+x }
V1+x +\/
@ Z-> 0 5+
4 2

-1

7z 1 1
(C) —_—= —COS X

(d) —+1cos X.

A ——lcos 1y
ns. (c) 1 2
_ |1 0|,_[x O _ R2 oy
If A= [2 l],B—[l 1] and A = B#4, then ‘x
equals :
(@1 (b) -1
(c 1 d 2
Ans. (c) 1

For any 2 x 2 matrix P, which of the following matri-
ces can be Q such that PA = QP ?

(a) [1]

1 0
(b)[o 1}

1 1
(C)[l 1:|

(d) No such matrix exists as matrix multiplication is
not commutative.

Ans. (d) No such matrix exists as matrix multiplication

is not commutative.

35

5.

If A and B are invertible square matrices of the same
order, then which of the following is not correct ?

(a) adiA=|A[AL  (b) det.(A) ! = [det.(A) ]
) (AB)1=B1Al (d) (A+B)1=B1+A"L
Ans. (d) (A+B)1=B1+A-1

If f (x) = log (3x + 1), then the value of f"/ (1) is :
9 N
@ 75 ® ~715
9 Ly 9
9
Ans. (b) — 16
2
X9 ifx%3 .
If fx) = y x-3 is continuous at x = 1,
m , if x=3

then the value of ‘m’ is

@ 3 (b) 6
(c) 2 d 1
Ans. (b) 6

The interval in which the function f (x) = 233 + 9x?
+ 12x — 1 is decreasing, is :

(@) (-1, ) (b) (-2.-1)
(©) (=, -2) (d [-1 1].
Ans. (c) (-, -2)

I tan~1+/x dx is equal to :

@ (x+Dtan"tVx—+x+c

(0) xtan~tJx—+/x+c

© Jx—xtan~tJx+c

d) Vx—=(x+tan " V/x +c.
Ans. (@) (x+1)tan"tVx —vx +¢
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n/4 n s L. A A
. 15. For what value of ‘A’ the projection of vector | +2 j
10. The value of I sec2x dx is: AA
0 onvector i— j is 2 ?
(a) 0 (b) 1 (@ -1 (b) 1
1 1 (c) 0 (d) 3.
© 5 @ -5 Ans. (a) -1
Ans. (b) 1 16. If the direction cosines of a line are :<£, i l> ,
11. Avrea lying between the curves y2 = 4xand y = 2 is : then : ccec
5 1 (a) 0<c<1 (b) c>2
@ 3 () 3 © c=%.2 (d) c=++3.
1 3 Ans. (d)c==+ /3
(©) 1 (d) 1 17. The corner points of the feasible region in the graphical
representation of a linear programming problem are
1 (2, 72), (15, 20) and (40, 15). If Z =18x + 9y be the
Ans. (b) 3 objective function, then :
(a) Zismaximum at (2, 72), minimum at (15, 20)
12. The sum of the order and the degree of the differential (b) Zis maximum at (15, 20), minimum at (40, 15)
equation: (c) Zis maximum at (40, 15), minimum at (15, 20)
(d) Zis maximum at (40, 15), minimum at (2, 72).
9 3 Ans. (¢) Z is maximum at (40, 15), minimum at
dey (dy . .
—2+(—) =siny is: (15, 20)
dx dx 18. If A and B are two independent events such that
2 1 1 .
@ 5 (b) P(A) = = and P(B) = —, then P(B'/A) is:
() 3 (@ 4 3 4
1 1
Ans. (C)3 (a) Z (b) g
13. In which of the following differential equations is the 3
degree equal to its order ? () n (d) 1.
(W) _dy g Ans. (©) 4
(a) dX dX3 ' 4
In the following questions a statements of Assertion
3 \3 (A) is followed by a statement of Reason (R). Choose the
y . y\_ 0 correct answer into of the following choices.
(b) g| TSI )™ (a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
explanation of ‘A’.
(b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
4 42 2 correct explanation of ‘A’.
() X2 (—) +siny — —g =0 (c) ‘A’ is true but ‘R’ is false.
d dx (d) ‘A’ is false but ‘R’ is true.
Q. 19. Consider the system of equations :
v2 o (d?y)  sddy o x—2y+3z=-1
@ (ax) Mg Vad V™ X +y-22=K
X=3y+4z=1
) Assertion (A) : Th system of equations has no solution
»(dy 4 d2y fork = 3.
X“|—| +siny—[—5| =0 Reason (R) : The determinant
Ans. (c) (dx) y 02 (R)
PR 1 3 -1
14. The magnitude of the vector 6i —2j + 3Kk is: _i _i I_SL # 0 fork = 3.
(@ 1 (b) 5
© 7 (d) 12. 1 -2 3
Ans. (@); Here, D=|-1 1 -2
Ans. (c) 7 1 3 4
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=(1)(4-6)+2(-4+2)+3(3-1)
=-2-4+6=0
Similarly D; =3 -k, D,=k-3and D;=k-3
Clearly D; =D, =D;=0ifk =3.
Thus, the system of equations has no solution if k # 3.

1 3 -1
And [-1 -2 k|=3-k=0ifk=3.
1 4 1

Both Assertion (A) and Reason (R) are true and
Reason (R) also explains assertion (A).
Q. 20. Assertion (A) : If P(A/B) = P(A), then P(B/A) =
P(B).

P(ANB)
Reason (R) : P(A/B) = “P®B) -

Ans. (A) P(A=B) = P(A)

P(ANB)
=> W = P(A)
P(BNA)
= PA) = P(B)
> P(BNA) = P(B).
SECTION—B

(This section comprises of very short answer type
questions (VSA) of 2 marks each)

Q. 21. Find the value of
tan_l(\/g)—cot_l(—\/g).
Solution. tan™*(+/3) —cot 1 (—/3)

_z_(_z)__z
=3 \"7%) T "2

Or

.—1(1
Evaluate : tan™! (2 cos (2 sin” ! (—))) _

N

- 11
Solution. tan 1[2003(25m 1;)}

o l2onf2 )

_ _ 1
_ tanY|2cosZ| = tan~1[2.=
3 2

tan -1 (1) =
Q. 22. The population of rabbits in a forest is modelled
by the function below :

NGRS

2000
P(t)= — o5 Where P represent the population of
l+e™™
rabbits in t years. Determine whether the rabbit population
is increasing or not, and justify your answer.
Solution. We have :

2000

—-0.5t

P =
® 1+e

P"(®)

(-1) 0.5t ( 1)
— - xe x| -=
2000 x (1+e705t)2 2

1000 (e 0ty
= m > 0 for any value of t.

Hence, the rabbit population is increasing.
Q. 23. Find the maximum profit that a company can
make, if the profit function is given by :
P(x) =72 + 42x — X2,
where x is the number of units and P is the profit in

rupees.
Solution. Here,  P(x) = 72 +42x - X%
P'(x) = 42 -2x.
For maxima and minima,
P'(x) =0
= 42-2x = 0
=53 X = 21.
And P’(x) = -2 (-ve)

Thus, P(x) is maximum when x = 21.
Hence, maximum value of P = 72 + 42 (21) — (21)?
= 72+ 882 - 441
= 954 — 441 =513.
Hence, maxima profit is ¥ 513.
Or
Find the maximum and minimum values of x + sin 2x on
[0, 27].
[Solution : Refer Q. 16 ; Ex. 6(c)]
35
Q. 24. Evaluate : j [x]dx.
05

0,0-5=sx<1
_ 1,1=x<2
Solution. Here f(X)=[x]=1, , . _4

3,3=<x<3-5.
35 1 2 3 35

j [x] dx = j [x]dx+J‘ [x]dx+J. [x]dx+J. [x] dx
0.5 0.5 1 2 3
[Property IV Ext.]

1 2 3 35
='[ 0.dx+J. 1.dx+'[ 2.dx+'[ 3dx
05 1 2 3

:O+{x}12 + 2{x}§ +3{x}§5
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=(2-1)+2(3-2)+3(35-3)
=1+2+15=45

Q. 25. Examine the derivability of :

1
xzsm—,x;to
X

0,x=0

f(x) = atx =0.

Solution. We have D; = R.
f (O+h)— f (O)

’ = lim
Now f’(0) Nl
hzsin%—o ) 1
- im, e = mrsm] )

. A |
lim h. lim sin= =g
h-0 h-0 h

{:' lim h=0and sin%is bounded Y he R,h :ﬁO}
h-0

Hence, ‘f’ is derivable at x = 0.

SECTION—C

(This section comprises of short answer type questions
(SAQ) of 3 marks each)

2
Q. 26. Integrate : J-ex X +12 dx
(x+1)

2
Solution. J‘ex{ X +12 dx
(x+1

X2 -1+2
(x+1)?

(Note this step)

,[ X x? -1 2
= le + dx
(x+1?  (x+1)?

(x—l)(x+l)+ 2 dx
(x+1)2 (x+1)2

x| x=1 2
:je " |dx
X+1 (x+1)2]
{"Form :J eX[F(X)+ f' (X)] dx"}

-1
= [X22 e dx+J

. e* dx
X+1

(x +1)2

x-1 _f(x+1)(1—0)—(x—1)(1+0)ex "

X+1 (x+1)2

e* dx

2
+j(x+1)2

[Integrating first integral by parts]

= X_lex—_[ 2 2e"dx+I 2 2exdx
X+1 (x+1) (x+1)

=——€ +C

Q. 27. An insurance company insured 2000 cyclists,
4000 scooter drivers and 6000 motorbike drivers. The
probability of an accident involving a cyclist, scooter
driver and a motorbike driver is 0-01, 0-03, 0-15
respectively. One of the insured persons meets with an
accident. What is the probability that he is a scooter
driver.

Solution. Let the events be as below :

E; : Insured person is a cyclist

E, : Insured person is a scooter driver

E; : Insured person is a motorbike driver and

A : Insured person meets with an accident.

P (E) = 2000
™ 2000 + 4000 + 6000
_ 2 _2_1
T 24446 12 6
o (£ = 4000
&2) = 20007 2000 + 6000
_ 4 4 1
T 2+4+6 12 3
i P - 6000
an E3) = 2000 2000 + 6000
6 6 _1

2+4+6 12 2

_ _ 1 3 .
Also P (A/E;) =001 = 100" P(A/Ez) = O'O?’Zﬁ :
15
= 015=——-.
P (A/E,) 100

By Bayes’ Theorem,
P(E,/A)
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P(E,)P(AIE,) Putting in (1),
= P(E;)P(A/E;) + P(E;)P(A/E,) + P(E5)P(A/Ey) I = x log (log X)
X 1
1\ 3 - - dx + dx
(3)(100) log x -[ (log x)2 j (log x)2

(o)l )(100) (2o

1 _6_3

£+1+§ 1+6+45 52 26
6 2
. 1
Example 28. Find : J- log (log x) + 5 |dx.
(log x)
. 1
Solution. Let | = '[ log (log x) + 5 |dx
(log x)
- + dx
= J. log (log x) dx .[ (Iogx)2
(1)
Now = _[ log (log x) dx
= I log(logx).1dx [Guidance (3)]
= log (log x).x — X dx
log x.x
[Integrating by parts]
1
= xlog (I -| —d (2
xlog (og) - [ - dx .2
1
log x
S 1dx [Guidance (3)]
logx

2
1 1 1
Iogx'x .[ (Iogx] X

[Integrating by parts]

= X +J. ! 2dX.
log x (log x)

Putting in (2),

x log (log x) — —'[ ! 5 dx.
log x (log x)

x log (Iogx)—$+c

x(log (logx) —@ +c

Or

J.(|x|+|x—2|+|x—4|)dx.

S%Iution. By definition,

X if x=0
X102 if x<o
X—2, if x-2=0ieifx=2
| X=21= 1_(x=2), if x-2<0,ieif x<2
g  — X—4, if x-4=0ieifx=4
and [X=41= 1_(x_a), if x-4<0 ieifx<a4

Now, J.(|x|+|x—2|+|x—4|)dx
0
2
=I (X]4+]X=2]+]x-4]) dx
0 4
+J' (X +]x=2]+]x—4]) dx
2

[X+{~(x—2)}-(x—4)] dx

1
O N

4
+J. [X+(x—2)—(x—4)]dx
2

2 4
j (—x+6)dx +J. (x+2)dx
0 2

2 2 2 4
—X—+6x + 2+ 2x
2 2
0 2

{ —£+12)—(—0+0)}+{(E+8 —(i+4ﬂ
2 2 2
=10+ (16 — 6) = 10 + 10 = 20.

Q. 29. Solve the following differential equation :
2y XY dx + (y — 2x eX¥) dy = 0.

Solution. The given equation is :

2yeX!Y dx + (y — 2xeX/Y)dy =0
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= 2yeVdx = (2xe*Y —y)dx
dx 2xeXV—y .
= dy - ZyeX/y ()
Putx = sothat%—v+ av
e dy " Vay
V_
(1) becomes : v + yﬂ _ 2we' -y
dy 2ye"
dv 2yye¥ -y .
= _ = — = —
dy 2ya"
2vye' —y—2vye¥
B 2yeV
= = -y
2yeY
dv -1
= = -
dy  2yeY
1 -
= 2¢V dv = —;dy | Variables Separable

Integrating, zj eVdv = —f %dY+C

= 2¢¥ = —logy+c

= 2e"M +logy = c, which is the reqd. solution.
Or

When an object is thrown vertically upword it is under
the effect of gravity and air resistance. For small objects,
the focus due to air resistance is numerically equal to some
constant k times v, where v is the velocity of the object (in
m/s) in time t (s). The situation can be modelled as the
differential equation shown below.

ot =- FR - mg,

. : o dx

which m is the mass of the object in kg. at is the

acceleration of the object in m/s2.

Fg is the force due to air resistance, g is the accerlation
due to gravity (10 m/s).

A tennis ball of mass 0.050 kg. is but upwords with a
velocity of 10 m/s. An air resistance merically equal to 0.400
acts on the ball.

(i) Model the above situation, using differated equation

(if) Write an expression for the velocity of the ball in
tenis of the time.

Show your words.

Solution. (i) Models for the situation as as below :

005ﬂ
Tt

dx
—+8v =
dt 0

(i) Here P=8and Q =10

-04v-05

= ....(1) | Linear Equation

[Composing and Gt Py=Q]
LF. = ef Pt
— j 8dt _ o8t
Multiplying (1) by ¢8t, we get:
gt dv 8t
% —+8ve™ = _ 10ett
dt 10e
d 8t
—(veSy = _1pe8t
= s ve) 10e
Integration, VeS8t = —10f eflic
= Vet = _Tm68t+c
= e = —1.25+ce . (2)
When V (0) = 10, them
10 = -125+c=>c=1125

Putting in (2), V = - 1.25 + 11.25 e ~8t which is the reqd.
expression.
Q. 30.Maximise Z =x +Y,
subjecttox-y<-1,-x+y=<0,x,y=0.
Solution : The system of constraints is :

X-y < -1 ..(1)
-Xx+y =0 (2)
X,y =2 0 ..(3)
Y
7 //'»
S
(0.1) S
;\BA
4 O >
x/A(-l,O) X
Yy
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Draw the linesx —y =—1and - x +y = 0.
Clearly there is no feasible region.
[~ There is no common region]
Hence, there is no maximum value of Z.
Or
The monthly incomes of Aryan and Babban are in the
ratio 3 : 4 and their monthly expenditures are in the ratio
5: 7. If each saves 315,000 per month, find their monthly
incomes, using matrix method.
Solution. Let ¥ 3x and ¥ 4x be the monthly income of
Aryan and Babban respectively.

Let ¥ 5y and % 7y be the monthly expenditure of Aryan
and Babban respectively.

By the question, 3x — 5y = 15000 ..(1)
and 4x — 7y = 15000 ..(2)
These equations can be written as AX = B .(3),
3 -5 X 15000
where A = , X = and B = .
14 -7 y 15000
Now |A| = =-21+20=-1=0.

3 —1

. A'is non-singular and as such A1 exists.

-7 -4Y -7 5

5 3] T|-4 3]
-7 5 7
-4 3|7 |4

From (3), A1 (AX)=A1lB

(A1A) X=A1lB
=IX=A1B = X=A1B

(7 —571 [15000
|4 -3 [15000

(105000 — 75000
| 60000 — 45000

Now adj A =

adjA 1
[A] 7 1

7.

Al =

=

- [}
- [}

Hence,monthly income of Aryan = 3(30,000) =% 90,000
and monthly income of Babban = 4(30,000) = ¥ 1,20,000.
Q. 31. Minimize Z = 3x + 2y

subject to the constraints :

X+y=28,3x+5y<15 x2>20,y=0.
Solution. The system of constraints is :

(30000
| 15000

}: x = 30,000.

X+y>8 ..(2)
3x +5y <15 ..(2)
and Xy=0 ..(3)

XJ’\\@
0,3 D S 5,
\\‘ZS
X .
0,000 [ C (5,0 \\AiS,O) X
vy \
Fig.

It is observed that there is no point, which satisfies all
(1) - (3) simultaneously.

Thus there is no feasible region.

Hence, there is no feasible solution.

SECTION—D

(This section comprises of long answer type questions
(LAQ) of 5 marks each)
Q. 32. Find the area of the region bounded by the curve
y2=4x,y -axisand liney = 3.

Sol. y? = 4x is right-handed parahola.

Y
A

A
v

dy?

‘< /

O\\ )
v
Y’ -
Fig.
3
Reqd. area = J x dy [Taking horizonntal strips]
0
3 3
04 4 L3
- L 27-0] = 2r_9 it
=0 [27-0] = B 4sq.unls.

Q. 33. Let L be the set of all lines in the plane and R
be the relation in L, defined as :
R={(L;, L,) : L, is perpendicular to L,}.
Show that R is symmetric but neither reflexive nor
transitive.
Solution. We have :
R={(L L,): L, is perpendicular to L,}.
Now L can’t be perpendicular to itself
i.e. (L, Ly)eR.
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Thus R is not reflexive.

Now (L, L,) e R = L, is perpendicular to L,
= L, is perpendicular to L;
= (L, L)eR

Thus R is symmetric.

Now (L, L,) € Rand (L, L) € R

= L, isperpendicularto L,

and L, is perpendicular to L,

L

Fig.
= L, isparallel to L,
= L4 is not perpendicular to L4
= (L, Ly e R
Thus R is not transitive.
Hence, R is symmetric but neither reflexive nor transitive.

Or
Show that the function f :R— R defined by :
f(x)= VxeR

o X2 +1
is neither one-one nor onto.
Solution. For x4, X, € R, f(x;) =f(x,)
B, BN
= x2+1 T X2 +1
2 =x,2
= X X0+ Xq = X1 Xy + X
= XXy (Xy = X1) = Xo = X
X1 # Xy OF XqXo = 1.
Hence, there are points x; and x, with x; # X, and
f(xy) =1 (xy).

U

1 2 2

[For Ex. Take x; = 2, X, = R then f (x,) = 1315
1/2 2

andf06) = 1744175

2
Thus f (xy) = (x,) = 5 but x; #X,]

Hence, ‘f ” is not one-one.
Also, ‘f ” is not onto.
For if so, then for 1 € R, there exists x € R such that

f (x) which gives =1

X2 +1
But there is no such x in the domain R.
[- X2 = x + 1 = 0 does not give any real value of x]

Q. 34. Show that the points A, B, C with position
vectors 2/i\—j\+’I2, /i\—3j\—5’R and 3/i\—4j\—4/R
respectively, are the vertices of a right angled triangle.
Hence, find the area of the triangle.

Solution. Let (2i —j+k), (i —3j —5kyand (3i —4] —4k)
be the position vectors of the vertices A, B and C
respectively.

N N N
|

— N N N A N A
AB = (i -3 -5k)—(2i — j+k)=—1 -2 j -6k
- A n N N N N N AN
BC =(3i -4 j—-4k)—(i -3 j-5k)=2i -] +k
- n A N N N N N A
and CA = (2i —j+k)—(31 —4j—4k)=—1+3] +5k.
- A JASNAY n A A
Now, BC.CA = (2i —j+Kk).(-i +3]+5k)
= QE)+EEDE)+W)(B)=-2-3+5=0.

—> — o
Thus  BC L CA = £C=90°
Hence, AABC is rt. angled.

-

c A
Fig.
1 — —
And area of triangle = §| CAXxCB | (1)
—_— — b K
But CAxCB =|-1 3 5
-2 1 -1

=1 (-3-5)- ] @ +10)+k(~1+6)
= 87 -11] +5k.
CAx CB| = \/64+121+25 =+/210.

1
Hence, area of triangle = Ex/ 210 sq. units

Or
Find the shortest distance between the lines:

Yoi+2j-3k+r(3i-4j-K)
and ?:2?—Ij+ﬁ+u(li\+lj+5ﬁ).
Solution. Comparing given equations with :

r=a +Ab and r =a, + ub, , we have:

d N n N
by=3i-4j—k,
by =+ ] +5k

and g =i+2j-3k:
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i j k
Now51>><52>=3 -4 -1
1 1 5

—i(-20+1) - j(15+1) +K(3+4)

=-19i -16j + 7K.

by xby | =+/(-19)2 + (16)2 + (7)?
= /361 + 256 + 49 = \/666.

d - N N N
Also, &y —=(2-1)i+(-1-2) j+(1+3)k
=i-3j+4k.
. d, the shortest distance between the given lines i
given by :

w

(b xby) . (2, — ay)

d=
- =

|by x by |

|(-190 16 + 7K).( - 3] +4K)
/666
_| 19 @+ (-16) (-3)+ (D (4)
/666
~19+48+28 57 57 /566 uni

= = =——+/666 units.

/666 /666 | 666

Q. 35. A box contains 10 tickets, 2 of which carry a
prize of ¥ 8 each, 5 of which carry a prize ¥ 4 each and
remaining 3 carry a prize of ¥ 2 each . If one ticket is
drawn at random, find the mean value of the prize.

Solution. Here *X’ takes values 8, 4 and 2.

2 1 5 1
P(S):E :g,P(4):— =—-and

10 2
P(2) = 3
.. Probability distribution is :
X 8 4
ooy | L] L] 32
X) 5 2 10

u = E(X) = =X P(X)

Bx L axtiox>
5 72 7710

8 3 8+10+3 21
—424= = ——— ==
5 5 5 5

SECTION—E

(This section comprsies of 4 case-study/passage bases
guestion of 4 marks each into such-parts)

Q. 36. Manjit wants to donate a rectangular plot of
land for a school in his village. When he was asked to give
dimensions of the plot, he told that if its length is
decreased by 50 m and breadth is increased by 50 m, then

its area will remain same, but if length is decreased by
10 m and breadth is decreased by 20 m, then its area will
decrease by 5300 mZ.

y

}

Based on the above information, answer the following :
Ans. (1) Find the equations in terms of x and y.
(1) Find the value of x (length of rectangular field).
(111) Find the value of y (breadth of rectangular field).
() (x-=50) (y +50) =xy (1)
(x—10) (y — 20) = xy — 5300 -(2)
Solving (1) and (2), x = 200, y = 150
S Xx—y=50and 2x +y =550
(1) x=200m
(1) y=150m

< »
< X »

Or
How much is the area of rectangular field ?
Ans. Area = 200 x 150 = 30000 sq. m.

Q. 37. Aclass XI1 student appearing for a competitive
examination was asked to attempt the following questions.

- = -
Let a,b and c be three non zero vectors.

Based on the above information answer the
following questions :

- -> - - =
() If 3 and b are such that |a+b|=[a-Db], then
- =
prove the aLb.
(n iIf a= iA—Zf, b= 2iA+ f+3|2 , then evaluate:
(2a+Db).[(a+b)x(a-2b)].
(1 1If 2 and b are unit vectors and @ be the angle

between them, then find |2-1].

Ans. (I) |axb|=|a-b]|.

—>2 —>2 - =
=> |al+|b|*+2a.b =|a]|

> 4ab=0= ab=0 = aLb.
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> A A AN A A
) 2a+b = 2(i—2 )+ (2i+ j+3K)

A A A
4i—-3j+3k ..(1)
and (§+B>)x(§—25>)
A A A A A A
= (Bi—j+3k)x(-3i—4j—6k)

AN A

i j k

=1 3 -1 3
-3 -4 -6

A A A
i(6+12)— j(—18+9)+k(—12—3)
A A A
18i+9 j—15k (2)

From (1) and (2) (2a+b) [(a+b)><(a 26)]
= (4|—3]+3k) (18I+9j 15k)
=418+ (=3) (9 + () (-19)

=72-27-45=0.
any  la-bP =3P +|b2-23.b

=1+1-2(1) (1) cos O
=2 (1 -cos 6)
_ 20
= 4sin 5

. —>_—> _ ) Q

sla=b]| _25|n2.

Or

Find the area of the parallelogram formed by

- -> .
a and b as diagonals.

J70

1, 2.2 .
Area = §|(a>< b) |_T Sg. units.

Q. 38. Senior students tend to stay up al night and
therefore are not able to wake up on time in morning. Not
only this but their dependence on tuitions further leads to
absenteeism in school. Of the students in class XII, it is
known that 30% of the students have 100% attendance.
Previous year results report that 80% of all students who
have 100% attendance attain A grade and 10% irregular
students attain A grade in their annual examination. At
the end of the year, one student is chosen at random from
the class XI1I.

Using above information answer the following :
() Find the conditional probability that a student
attains A grade given that he is not 100% regular student.
(1) Find the probability of attaining A grade by the
students of class XII.
(111) Find the probability that student is 100% regular
given that he attains A grade.
Ans. Let the events be :
E, : Student is regular
E, : Student is irregular
and A Student attains grade A.

30 70
P(E) = 100" PED = 100

0 10
and P(A/E,)) = —.

8
and P(A/E)) = 100 100

10
(1) Required probability = P(A/E,) = 0"

S

(I1) Required probility = P(A)
=P(E) P(AJE) + P(E)) P(AIE)
30 _8 70 _10
= —X—F+—X—
100 100 100 100

31
100°
(111) Required Probility = P(E,/A)
_ P(Eq)P(A/Ey)
P(Ey) P(A/Ey) + P(E3) P(AVE,)

[Boyes” Theorem]

30 80

100100 _24
30 80 70 10 31°
—X—t—X—
100100 100 100

Or
Find the probability that student is irregular given
that he attains A grade.
Required probability = P(E,/A)
_ P(Ez) P(AVE,)
P(E;) P(AVEy) + P(E;) P(AJE,)

[Boyes” Theorem]

70 10
7X7
100" 100 _ 7

~730 80 70 10 31
B o
100100 ' 100" 100
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SECTION—A 1-x° dy .
) ) - ) ) 6. Ify= log 5 |» then —= is equal to :
(Multiple choice questions, each question carries 1+x dx
1 mark) 453 _4x

1. Avrelation R in the set A = {1, 2, 3} is defined as : €) 7 (b) 14

R={ 1), (12, (2 2), G 3} 1=x X

Which of the following ordered pair in R shall be 1 —4x3

removed to make it an equivalence relation in A ? © 44 (d) T

96 63 W

c) (2,2 3, 3). —4x

Ans. (d) (3, 3). Ans. (b) 1
2. The principal value of [tan'lx/g—cot_l(—\/ﬁ)] is:

_r 7. Ifus= Sin_l( 2 ) and v = tan_l( sz), then
(@) = ®) =3 1+ 2 1-x
(©) 0 @ 243 | du
‘ — is:
Ans. (b) —% dv
1

3. IfA= B é} and A = AT, where AT is the transpose (a) 2 (b) x

of the matrix A, then : )

(a8 x=0,y=5 (b) x=y 1-x

) x+y=5 (d) x=5,y=0. (c) 12 (d 1

Ans. (b) x =y

Ans. (d) 1.

4. Forany 2 x 2 matrix P gl of the following matri- 8. The function f (x) = x3 + 3x is increasing in the interval:

ces can be Q such that PA = QP ?

L o (@ (-, 0) (b) (0. )
m)[o 1] (© R @ R.
Ans. (b) (0, =)

(@) [1]

1 1
© 11 1

(d) No such matrix exists as matrix multiplication is
not commutative. 3 )
Ans. (d) No such matrix exists as matrix multiplication (a) X + SL — i +
is not commutative. 3 2 x?
5. If the area of the triangle with vertices (-3, 0), (3, 0)

x3+5x2—4

9. The antiderivative of 2 ] is equal to :

2

and (0, k) is 9 sq. units, then the value/s of ‘k” will (b) X by +i+ c
be : 2 X

(@ 9 (b) £3 3

(c) -9 (d) 6.

Ans. (b) + 3 (c) ?+5x—;+c

45
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10.

11.

12.

13.

- / A A
14. Two vectors a=a i+a, ] +azk and

X4 3

@ -2 _aysc
4 3

2
X 4
Ans. (b) —+5x+—+¢C
2 X

/6

I secz(x—ﬁjdx is equal to:
0 6
1 1
(@) N (b) N
©) V3 (d) —v3.
Ans. (a) %

Area bounded by the curve y = x3, the x-axis and the
ordinatesx=—2andx=11is:

15
@-9 (b) - y
15 17
(c) ” (d) 7
Ans. (d) %

The number of arbitrary constants in the particular
solution of a differential equation of second order is |
(are):

(@ 0 (b) 1
(c) 2 (d) 3.
Ans. (@) 0

Which of the following differential equations has
y = x as one of its particular solutions ?

(a) Z%—ij—i+xy:x

(b) %+xj—i+xy=x

(c) %—ng—z+xy=0

(d) %+x%+xy=0,

Ans. (c) %—ij—z+xy=0

A

- A A A . .
b=bi+b, ] +bsk arecollinear if :

15.

16.

17.

(@ ajby +ash, +azh; =0
& 3 _2aj
b —_—_= ==
®) b "h, b

() a;=by,a, =h,, a3="hg
(d a;+a,+ag =b;+b,+h,
& _3 _3as
Ans. b) = = T
"S- ®) by Tb, " by

Ifa+b :f\ and ;:Z/i\—zlj\+2I/<\,then|§|
equals :

@ Via (b) 3

© V12 @ V17.

Ans. (b) 3

The angle between the lines :
2x=3y=-zand 6x=-y=-4zis:

(@ o° (b) 30°
(c) 45° (d) 90°.
Ans. (d) 90°.

A linear programming problem (LPP) along with the
graph of its constraints is shown below. The
corresponding objective function is Minimize :
Z = 3x+ 2y. The minimum value of the objective function

is obtained at the corner point (2, 0).
Y

< K

The optimal solution of the above linear programming
problem ............. .
(a) does not exist as the feasible region is unbounded
(b) does not exist as the inequality 3x + 2y < 6 does not
have any point in common with the feasible region
(c) exists as the inequality 3x + 2y > 6 has infinitely
many points in common with the feasible region
(d) exists as the inequality 3x + 2y < 6 does not have
any point in common with the feasible region.
Ans. (a) does not exist as the feasible region is
unbounded
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18. Ashima can hit a target 2 out of 3 times. She tried to hit Or
the target twice. The probability that she missed the Find the value of :
target exactly once is : 1
2 1 sin‘l(z tan‘l—)+cos (tan‘1 2\/5).
(@ 7 (b) 3 4
3 3
4 1 _ _ 41
© 39 @ 3 Solution. To evaluate : sin™| 2 tan 2
Ans. ©) ¢
ns. (c) = 1
9 Put tan~l1 = 6 so that tan 6 = Ve
In the following questions a statements of Assertion 4
(A) is followed by a statement of Reason (R). Choose the 1
correct answer into of the following choices. _ 2tané 2 4 1/2
(a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct Now, sin20 = ———— = 27 1+116
: (ps 1+tan6 1
explanation of *A’. 1+ 2
(b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
correct explanation of ‘A’. Y2 8
(c) ‘A is true but ‘R’ is false. = 176 17 (1)
(d) ‘A’ is false but ‘R’ is true. .
Q. 19. Assertion (A) : Area enclosed by the curve To evaluate : cos (tan 2\/5)'
5
y = e* between the lines x = p and x = g and x-axis is Puttan™t2+/2 = ¢ so that tan ¢ = 242 .
cos ¢ = (2
eX5 dX . ¢ ( )

T

2 - - - -
Reason (R) : X is an increasing function.

Ans. (b) Here y = e* .

.. % = e’ 5x* >0 y is an increasing function.

q

5
And area enclosed = e dx.

Q. 20. Assertion (A)p: Shortest distance between two
skew-lines :

Xx+3 y—-6 =z X+2 Yy z—7
R T ek -
Reason (R) : Two lines are skew if there exists no plane
passing through them
Ans. (b) Using usual formula, S.D. = 9.

And statement Reason (R) holds.

SECTION—B

(This section comprises of very short answer type
questions (VSA) of 2 marks each)
Q. 21. Find the principal value of cosec ~1 (2).

is 9.

T T

Ans. Let cosec 1 (2) =y, where y € {— P E} —{0}

b
= COSec y = 2 = Ccosec E =Yy=

kil
6
L .m
Hence, the reqd. principal value is 5

3

- a1 _
Hence, sin 1(Ztan 1Z)+COS (tan 12\/5)

8 1
= —4— i
713 [Using (1) & (2)]
24417 _41
51  51°

Q. 22. For the curve y = 5x — 2x3, if x increases at
the rate of 2 units/sec., find the rate of change of the slope
of the curve when x = 3.

Solution. The given curve is y = 5x — 2x°.

d
d—i =5-6x2

ie. m =5 — 6x, where ‘m’ is the slope.
dm

dx
rrl —IZXE = - 12x(2) = - 24x.

dm
dt
Hence, the rate of the change of the slope = — 72.

Q. 23. Itis given that at x = 1, the function x* - 62x? +
ax +9 attains its maximum value, on the interval [0, 2].
Find the value of ‘a’.

Solution : We have : f (x) = x* — 62x2 + ax + 9.
f(x) =4x3 - 124x + a

and ' (x) =12x2 — 124.

f (1) =0

:|x=3 = 24(3) = - 72.

Now [Given]
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=>4(1)-124(1)+a =0
= a =120.
Now f"(1) =12 (1) - 124 =-112<0.
Thus f (x) attains its maximum value at x = 1, where
a = 120.
Hence, a = 120.
Or
Sum of two numbers is 5. If the sum of the cubes of
these numbers is least, then find the sum of the squares of
these numbers.
Solution. Let *x” and ‘y’ be two numbers.

By the question, x +y =5 )
Let S=x3+y3
= x3+(5-x)° [Using (1)]

x3 + (125 — 75x + 15x° — x°)
15x2 — 75x + 125,

ds
& = 30x — 75.
ds
For S to be least, — =10
dx
= 30x-75 =0
5
= X = 5
d?s
Now ol 30,

5
which is positive for x = 5

Hence, the least sum of squares of the numbers

_ (§)2+(5_E)z _25 2525
“\2 2) 4 4 2°

1
Q. 24. Evaluate :J sin‘l( 2X2)dx .
0 1+ X

1
Solution : Letl = J. sin™t 2X2 dx .
0 1+x

Putx=tan® so that dx = sec2 0 de.
Whenx=0,tan6=0=06=0.

Whenx=1tan6=1= e:%.

i 2tan 6
I=J. sin~t Lz .sec20do
0 1+tan“ 0

/4
- j sin~(sin 26) sec2 6 do
0

TE/4 .71'/4
= J 20sec’0do =2 J 9sec® 0dO
0 0

/4
=2[0tan6— [(1)tan 6 de]o
[Integrating by parts]

/4

=2[6tan 6 +log|cos6 ],

=2 Etan£+log
4 4

cos%D—(O+log|l|)}

e 1
=2 Z(l)+|og(ﬁ)—0}

K 1 T 1
=2|—+logl-=log2|=2|—+0-=1log 2
| 4 g 2 g J [4 2 g }

T
=——log 2.
> g
. dy 5 2
Q. 25. Find i’ when sin“x + cos“y = 1.
Solution. We have :  sin®x + cos?y = 1.

. .od . d
Diff. w.r.t. x, 2sin x.&(sm x)+Zcosy.&(cosy) =0

d
= 25sinXCcos X +2cosy (—siny) % =0
. . dy _
= Sin 2x — sin 2y pvials
dy _ sin2x
Hence, o —sin2y'
SECTION—C

(This section comparies of short answer type
guestions (SAQ) of 3 marks each)

Q. 26. Find:J ;idx.
(x=+1)x
Xx+1 Ax+B C
2 = 2. t%
(x=+1)x X“+1 X

Solution. Let

(1)

Multiplying by x (x? + 1), we get :
X+1=(Ax+B)x+C(x2+1).
Puttingx=0,1=C (0+1) = C=1.
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Equating coefficients of x, L =B = B = 1.
Equating coefficients of x2, 0=A+C=>A=-C=>A=-1.

x+1 -x+1 1
". From (1), = —.
( +1) x X“+1 X

X+1 —-X+1
J’ z—dX:J 2 dX+J ldX
(x“+1)x X< +1 X
1 2x—
——J 2 dx +J L ax
2] x?+1 X
1J’ 2X 1 1
=—— dx+J dx +J Zdx
2] x%+1 X2 +1 X

1 -
—Elog‘x2+1‘ +tan~1x +log|x|+c

1
—Elog (x* +1) 4+ tan~1x +log | x|+c.

[+ x2=20=>x+1>0=|x2+1|=x2+1]

Example 27. Of the students in a school, it is known
that 30% have 100% attendance and 70% students are
irregular. Previous year results report that 70% of all
students who have 100% attendance attain A grade and
10% irregular students attain A grade in their annual
examination. At the end of the year, one student is chosen
at random from the school and he was found to have an
A grade. What is the probability that the student has
100% attendance?

Solution. Let the events E,, E, and A be as below :
E; : Students having 100% attendance
E, : Students which are irregular

and A : Students getting A-grade.

We have P(E 3 andPE) = =T
ehave  P(Ey) = 150 =10 29 PED = 150" 10"

Also, PAE) = %=L and PAE,) = 2 =1
0, PIA/BY = 195710 I PAVE) = 106 10"

By Bayes’ Theorem,

P (E;)P (A/E;)

PEA) = p(E)P(AE)+P (E,) P (AE,)
3 7
7X7
_ 10”10
3 7 7 1

10 10 10 10

2213
21+7 28 4

J1+sin2x dx

1+cos2x

Example 28. Find : J e*

1+sin2x dx

Solution. Let | = | ¢X
1+ cos2x

\/cos x+sm2 X+ 2c0s Xsin X «

1+ cos2x

eX

2
€OS X +5in X
eX ( ) ———dx

2c0s2 x

_ 1, (cosx+smx)dx

COS2 X

N | =

[ -
1 1 sinx
e* + . dx
COSX COSX COSX
N

N~ NP

e* (secx +sec x tan x)dx

I"'Form : J X (f(x)+ f' (X)) dx"
= %U secx.eX dx+J secxtanx.exdx}

1
= E{secx.ex —J secxtanx.exdx+J secxtanx.exdx}

[Integrating first integral by parts]

1
= E[secx.ex]+c

-1
= Selseex+c,

Or

Evaluate : f log (1 + cos x) dx.

0

Solution. | = f log (1 + cos x) dx (1)
T

| = f log [1+ cos (m — x)] dx [Property V]
0
T

= | = f log (1 - cosx) dx ..(2)
0
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Adding (1) and (2), we get :

21 = J [log (1+ cosx) (1— cosx)] dx
0

log (1 - cos? x) dx

log sin? x dx

O%:\o%;}

T
= ZJ log sin x dx

n0
= | :J log sin x dx
07t/2
=2 f log sin x dx ..(3)
0 [-- log (sin (z—x) =log sin x]
/2
= ZJ Iogsin(g—x)dx
0
[Property V]
/2
=2 f log cos x dx ..(4)
0
Adding (3) and (4),
/2
9l = ZJ log sin x cos x dx
0
/2 .
~ . J‘ Iog(sm;x)dx
0
/2 /2
_ f Iogsin2xdx—log2f 1.dx
0 0
= 1, —log2[x[5?= 1, - Tlog2 ..(5)
/2
Now I, = f log sin2x dx.
0
Put2x=t sothat2dx=dti.e. dxzédt.

Whenx:O,t:O,whenx:g,t=7z.

lTE T
I, = EJ log sint dt :%J- log sin x dx
0 0

/2
= %XZJ log sin x dx
0
I, = lI
= 1 =50
1 =
= =1-=log2
From (5), | 575 g
1 T
=1 = ——log2
= 2 2'%9°
Hence, I = -mnlog2.

Q. 29. Prove that x2 — y2 = ¢(x2 + y2)2 is the
general solution of the differential equation :

(x3 - 3xy2)dx = (y2 - 3x2y)dy, where c is a parameter.

Solution. We have : (x3 - 3xy2) dx = (y3 — 3x2y)dy

dy  x3-3xy?
=> W m | Homogeneous
Puty =vx so that v V+Xﬂ
R dx dx’
vax® _ x3 —3v2x3
dx — v3x3-3wxd
_1-3v?
RV,
dv. 1-3v2
> — = -
dx  v3-3v
C1-3v2-vA v 1A
- v3—3v v(vZ -3)
v(vZ-3 dx
=> (1 7 )dv =5 | Variables Separable
_ (v3—3v) dx
Int t,f— =-[ = (1
ntegrating, | =030 vE . M
v3—3v v3—3v

NoW o) aev?) ~ d-vavasvd)

Cv+D
1+v2

A B
= +
1-v 1+v

2)

V-3v=Al+V)(1+Vv?d
+B(l-Vv)(1+Vv)+(Cv+D)(1-Vv3)
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Putting v =1, 1-3=A(2) (2 > A= —%.
. 1
Puttigv=-1, -1+3=B(2)(1+1) = B= >
Putting v =0, 0=A(1) (1) +B(1)(1) + D(1)
11
=-—=+=+D =
=> 0 515 > D=0.
Comparing coeff. of v3, 1=A-B-C
11
=A-B-1=———- 1=-2.
= C=A-B 5 5

v3-3v

.. From (2), —(1—v2)(1+v2)

-1/2 1/2 -2v
= — 4%y .
1-v 14V 1+v2

3

v° —3v

f v 1Iog|1—v|+£|og|1+v|
@-ve)A+ve) 2 2

—log|1+v2|

%Iog|1—v2 |-log |1+ V2.

1
From (1), 5109/~ v?| - log| 1+ V2| =log || + log| ¢ |

J1-v2

lo =log| x|+ log|c’
= 92 g|x[+log|c’|
2
log X
= y2 | =log|x|+log|c’|
1+ 3
X
log | -y | log | ¢/
= X2+ y2 =log|x|+log|c’|
Xy X2 — y2 -
y
) ro (o2 2
- Xz_yz = o (x2+y2).
Squaring, 2 —y? = c’? (P + y?)?
= X2 — y2 =cC (x2 + y2)2, wherec’2 =,

which is the reqd. solution.

Or

Find the particular solution of the differential

dy

equation: —
a dx

) JT
+cotx.y = cos? x, given that x = Zy=0.

Solution. The given differential equation is :

dy 2

—=+cot X.y = Cos” X | Linear Equation

dx
d
Comparing with d—i+ Py =Q, we have :
P = cotxand Q = cos? x.
IE = of Pdx _ o fcotx dx
= gloglinXl = gjp .
The solution is y. sin x = J cos® x.sinx dx+¢
= y.sinx = —J cos? x(—sinx) dx+c
3
. cos® x
= y.sinx = — (1)
3
z
When X = E,y:O
0=-0+c
= c=0.

1
Putting in (1), y sinx = — Ecos3 X,

which is the reqd. particular solution.
Q. 30. Minimise Z =x + 2y
subjectto2x+y = 3, x+2y =2 6,%,y = 0.
Show that the minimum of Z occurs at more than two

points.
Solution : The system of constraints is :
2Xx+y >3 ..()
X+2y =26 (2)
and x=20,y20 ..(3)

The shaded region in the following figure is the feasible
region determined by the system of constraints

M-0):

YA
&B
0,3)
X%
AN
N
6} A C\X
% s NS 60)
% 7'0 }\\@
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It is observed that the feasible region is unbounded.

Applying Corner Point Method, we evaluate Z = x + 2y
at the corner points C (6, 0) and B (0, 3).

Corner Point
C:(6,0)
B:(0,3)

Hence, Z,,;, = 6 at all points (more than two points) on

the line segment [CB] joining the points C (6, 0) and
B (0, 3).

Corresponding value of Z

Minimum

Or
Use product :

1 -1 2|/-2 0 1
o 2 -3|| 9 2 -3

to solve the system of equations :
X+32=9,-Xx+2y-22=4,2x-3y +4z=-3.

1 -1 2(|-2 o0 1
Solution. Here |0 2 -3 9 2 -3
3 -2 4 6 1 -2

-2-9+12 0-2+2 1+3-4 10 0
_|—0+18-18 0+4-3 0-6+6|_ |, ; ol=
-6-18+24 0-4+4 3+6-8 0 0 1

(1 -1 21" [-2 o 1
= 0 2 -3 = 2 -3
3 -2 4 6 1 -2
M1 0 3 ! [—2 9 6

=> -1 2 =2/ =0 2 1 (1)
2 -3 4 | 1 -3 -2

The given system of equations is :
X+3z=9
—X+2y-2z=4
2x -3y +4z =-3.
The system of equations can be written as AX = B...(2),

1 0 3 X 9
where A= | -1 2 —2|,X=|y|landB=| 4].
2 -3 4 z -3

From (2), AX =B = A1 (AX)=A"lB
= (A1A) X=AB = IX=A1B = X=A1B.

X -2 9 6( 9
yl=| 0 2 1{| 4 |[Using (1)]
z 1 -3 -2|-3

—184+36-18 0
=| 0+8-3 |=|5/.
9-12+6 3
Hence, x =0,y=5and z = 3.
Q. 31. Show that the points A(1, 2, 7), B(2, 6, 3) and
C (3, 10, -1) are collinear.
Solution : If O be the origin,

—

then OA = ?+2}+7Q1
OB = 2i+6]+3k
and &): = 3?+10/j—lz.
AB = OB-OA
= Qi+6]+3K) —(i+2]+7k)
= i+4]-4k;
BC = 0C-0B
= Bi+10j—K) —(2i+6]+3K)
= T+47-4k
and A—(E = &;_o_,&
= Bi+10]—k)—(i+2]+7Kk)
= 2i+8j-8k
= 2(i+4]-4k).
6 = 1R8I [T oF
= J1+16+16 = /33,
BC = [BC| = \12+42+(-4)?
= J1+16+16 = /33
and AC = |;:| = m
- JiTEiTed
= 132
= 2433,

Clearly AB + BC = AC.
Hence, A, B, C are collinear.
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SECTION—D

(This section comparies of Long Answer Type
questions (LAQ) of 5 marks each)

Q. 32. Find the area enclosed by the ellipse :

2 2
X + y__ 1, a>b.
2 2
a b «2 2
Solution. The given ellipse is —+ y_2 =1 (1)
a

N

B (0, b)

_ B
-

vY'
Fig.
Area of the ellipse = 4 (area of the region OABO,
bounded by the curve, x-axis and the ordinates x = 0, x = @)
[ Ellipse is symmetrical about both the axes]

[Taking vertical strips]

b
[- () = y=ig\/a2 -x? . But region

OABO lies in 1st quadrant, ... y is +ve]
a
:i—bj\/az —x? dx
0

r a

2
=@ 21/ 2 _x? +%sin‘1£}
a a

0

2
_4 {3 (0) + 2 sint (1)} {0+ 0}]
al|2 2

4b | a2

5

|
N a

} = mtab sq. units.

Q. 33. Let T be the set of all triangles in a plane with
R, a relation in T given by :
R={(T, T,) : T, iscongruent to T,}.
Show that R is an equivalence relation.
Solution. We have :
R={(T,, T,): T, iscongruentto T,}.
(T, TPeR
[ Every triangle is congruent to itself]
Thus R is reflexive.
(T, T)e R = T,iscongruentto T,

Now

= T,is congruentto T,
= (T,,T)eR
Thus R is symmetric.
(T, T,) e Rand (T, Ty e R
= T, iscongruentto T, and T, is congruent to T,
= T, iscongruentto T,
= (T, T3) € R.
Thus R is transitive.
Hence, R is an equivalence relation.
Or
Show that the function f : R — R defined by f(x)

= x2 is neither one—one nor onto.
Solution.

YA

3\4

A 4
Fig.
Here, f(-1)=f(1)=1but-1=1.
“f” is not one—one.

Also, — 2 is in the co-domain R but is not the image of
any element ‘x” in the domain R.
[ — 2 is not the square of any real number]
- “f’isnot onto.
Hence, * f’ is neither one—one nor onto.

Q. 34. (a) Let;,g,?represent the vectors

— —> — .
BC, CA and AB respectively. Show that :

= T T T T
axb=bxc=cxa

and deduce the rule of sines of the triangle.
- =2 =S >
(b)If a+b+c=0,

e e e
showthat axb=bxc=c x a.

. . — S = > —
Solution. (a) (i) Here BC = a, c_,i: b and AB =

C
B, a
A L B

Fig.
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i - e
Consider ax(a+b+c)=0 A oa A
N [ T
e e T T T T ~bx(@a-a)=|2 3 6
= axa+axb+axc=0
2 1 -1
i e T T
= O+axb-cxa=0 =1(3-6)-J(2-12)+k(2-6)
e
= — ..(1)
axb=cxa = —9f+147 -4k,
Similarly, B’ % E) _ ; % B’ (2 . d, the distance between the given lines is given by :
Combining (1) and (2), - o o
g (1) and (2) | Bxa-a
e e e T T B e —
axb=bxc=cxa. b |
- - - - R A
(i) From (1), |lax b |=|c x a | -9l +14f -4k
7
= absinC=casinB =bsinC=csinB
b A <
L _° = L ot v 1a] - ak|
sinB sinC 7
similarly, ——=——. - 1 fBi+196+16
Imiary. sinc ™~ sin A 7
b c =£ 293 units.
Combining, — =— =—0, 7 .
sinA sinB sinC Q. 35. A bag contains 2 white and 1 red ball. One ball
hich is the Sine Rul is drawn at random and then put back in the box after
which'is the Sine Rule. | noting its colour. The process is repeated again. If ‘X’
Another Form. Using the vector method, prove that : | denotes the number of red balls recorded in the two draws,
describe ‘X,
a__b _.¢ Solution. Let the balls b
SnA _snB _sincC olution. Let the balls be w,, w,, r,
where w = white ball and r = red ball.
(b) This is a part of part (agr . Sample space S = {w,w,, W;W,, W,Wy,
~ Find the distance between the lines L, and L, WoWo, Wy T, TWy, Wy, TWo, T}
given by : For e S, X (®) = Number of red balls.

Solution. Clearly, L, and L, are parallel.
Comparing given equations with :

- - - - - -
r=a +Abandr =a,+ ub, wehave:

I
|

- ~ N
b=2i+3j+6k, sothat

e
|b|=4+9+36=49=7

- A N N - A N
and a;=1+2] -4k, a,=31+3]-5K.

- - A n N
Now a,-a=3-D)i+B-2)]j+(-5+4)k

=2i+]-k.

X ({wy we}) =X ({wy wy}) = X ({w, we})
=X ({wy,w,}) =0
X ({wyry) =X ({rw}) = X ({w,r})
=X ({rw,}) =1and X ({rr}) = 2.
Hence, ‘X’ is a random variable, which takes values
0,1, 2

SECTION—E

(This section comprises of 4 case-study/passage bases
question of 4 marks each into such-parts)

Q. 36. The Government of India is planning to fix a
hoarding board at the face of a building on the road of a
busy market for awareness on COVID-19 protocol. Ram,
Robert and Rahim are the three engineers who are working
on this project. “A” is considered to be a person viewing
the hoarding board 20 metres away from the building,
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standing at the edge of a pathway nearby. Ram, Robert
and Rahim suggested to the firm to place the hoarding
board at three different locations namely, C,Dand E. “C”
is at the height of 10 metres from the ground level. For the
viewer A, the angle of elevation of “D” is double the angle
of elevation of “C”. The angle of elevation of “E” is triple
the angle of elevation of “C” for the same viewer.

E
D
C
10m
o
7 B
A 5m A 20m

Look at the figure given and based on the above
information answer the following:

(a) A’ is another viewer standing on the same line of
observation across the road. If the width of the road is 5
meters, then find ZCA’B.

(b) Find domain and range of tan™! x.

Ans. We have : .
)
C
10m
o
A’ 5m A 20m B
(a) tan ZCA'B = 0_2
25 5
2
= Z/CA’B =tan-1g.

(b) Domain of tan* x is R and
Rane of tan x i (_E E)
ange of tan-* x is 55 )
Q. 37. Area under sample curves :

(i) Area of the region bounded by the curve
y = f(x), x-axis and the ordinates x =aand x=b

b
isf f(x)dx -

(i) Area of the region bounded by the curve
X =g(y), y-axis and the linesy =candy =d is

d
f g(y)dy.

Based o?w the above information, answer the
following :
(a) Find the Area of the region bounded by the curve y
=x?and the line y = 4.
(b) Find the Area of the region bounded by the curve
y=4x% x =0,y =1y = 4in the first quadrant.

Ans. (a) Reqd. area = ZJ Jydy
0

32 7*
y 41,312 32 .
=2|LZ—| ==14"“-0] = — sq.
2] -t 0] - 2 s

4
(b) Reqd. area:J

1

32
2 1

213/2

= %[8—1] = % sq. units.
38. The equations of motion of a missile are x = 3t,
y =—4t, z =t, where the time “t’ is given in seconds, and

the distance is measured in kilometres.

Based on the above answer the following :
(a) What is the path of the missile ?
(b) Atwhat distance will the rocket be from the starting
point (0, 0, 0) in 5 seconds ?
X _ Yz,
(a) St. line : 5_—_4_I(_t)
(b) At 5 secs, point is (15, — 20, 5).

Ans.

Its distance from (0, 0, 0) = \/(15)2.;_(_20)2 +(5)?

= 225+ 400+ 25 =+/650 km.
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SECTION—A

(Multiple choice questions, each question carries

1.

1 mark)
Let the relation Rinthe setA={x € Z:0 < x < 12},
given by :
R ={(a, b) : | a—b|is a multiple of 4}.
Then {1}, the equivalence class containing 1, is :
(@ {1, 5, 9} (b) {0, 1, 2, 5}
() ¢ (d) A
Ans. (a) {1, 5, 9}

sin [E—sin‘1 (—EH is equal to :

3 2
@ 3 0 3
) -1 (d) 1.
Ans. (d) 1

IfA= [5 é} and A = AT, where AT is the transpose

of the matrix A, then :

(@) x=0,y=5 (b) x=y
(c) x+y=5 (d)y x=5,y=0.
Ans. (b) x =y

If for a square matrix A, A2—3A+=0and A1 =xA
+yl, then the value of x + y is :

(a) -2 (b) 2
© 3 (d) - 3.
Ans. (b) 2
0 2x-1 Jx

The value of A, if A= | 1-2x 0  2Jx |,

-Jx -2Jx o0
where x € R*, is :X
(@) (2x+1)° (b) 0

() (2x+1)°

Ans. (b) 0
The function f(x) = [x], where [x] denotes the greatest
integer less than or equal to X, is continuous at :

(d) None of these.

(@ x=1 (b) x=15
(c) x=-2 (d) x=4.
Ans. (b) x =15

56

7.

10.

11.

If x=2cos 0 —cos 20 andy =2 sin 6 —sin 26, then

dy

ix is:
co0s6+cos 20 b cos6H —cos 26
sin@—sin 20 (®) sin260 —sin@
c0sO —cos 20 q €0s20 —cos6
sin@—sin 20 @ sin20+sin@ -’

cosO —cos 20
Ans. (b)

sin26 —sin 6
In which of the interval the function f (x) = 3x2 — 4x is
strictly increasing ?

(@) (- ,0)

2
© (37

Ans. (@) (- o, 0)

(b) (0, 2)
(d) (= o, )
Jd—xequals:

x(x2+1)

@) Iog|x|—%|og(x2+1)+c
(b)llo x+1lo X2 +1) +c
> logl x|+ log (x* +1)
(c)—Iog|x|+%Iog(x2+1)+c

(d) log | x|+ log (x2 + 1) + c.

Ans. (a) Iog|x|—%log (x2 +1)+c

n/4
The value of f sec2x dx is:
0
(@0 (b) 1
1 1
(©) 5 (d) 5
Ans. (b) 1

Shown below is the curve defined by the equation
y=log (x + 1) for x = 0.
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12.

13.

14.

15.

Which of these is the area of the shaded region ?
(@) 6log (2) -2 (b) 6log (2) -6

(c) 61log (2) (d) 5 log (2).

Ans. (a) 6 log (2) - 2

The general solution of the differential equation
dy _
Fi
(@) e¥+e¥Y=c

(c) eX+e¥=c
Ans. (@) e*+e¥Y=¢
The general solution of the differential equation:
xdy — (1 + x2) dx = dx is:

XY s
(b) eX+e¥=c
(d) e*+e¥Y=c.

3 3

(@ y:2x+%+c (b) y=2logx + X

3

2

X
C) y=—+c
© vy >

N

(d) y=2logx+ — +c,
(2

Ans. (d) y = 2 logx + > +c.

The value of ‘p’ for which the vectors
A A A A A A
2i+pj+k and - 4i—6j+26kare perpen-

dicular to each other is :

@ 3 (b) -3

=17 17
(© 3 (d) 3
Ans. (a) 3

The area of a triangle formed by vertices O, A and B,

— A A A — A AN
where OA=i+2j +3k and OB=-3i -2 +Kk
is:

(@) 345 sq.units
(c) 6/5 0. units

Ans. (a) 3,/5 sg. units

(b) 5.5 sq. units
(d) 4 sq. units.

16. The angle between the lines :
2x=3y=-zand 6x = -y =-4zis:

(@ ©o° (b) 30°
(c) 45° (d) 90°.
Ans. (d) 90°

17. The feasible region of a linear programming problem is
bounded. The corresponding objective function is :
Z=6Xx-"T7y.

The objective function attains ............. is the feasible
region :

(a) only minimum

(b) only maximum

(c) both maximum and minimum

(d) either maximum or minimum but not both.

Ans. (c) both maximum and minimum

18. Mand N are two events such that P (M N N) =0. Which
of the following is equal to P (M/M U N) ?

P(M) P(MNN)
@ BN P(MUN)
P(M) P(N)

O Byrem @ PR xPm)

P(M)
Ans. (©) B(M) + P(N)
In the following questions a statements of Assertion

(A) is followed by a statement of Reason (R). Choose the
correct answer into of the following choices.

(a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
explanation of ‘A’.
(b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
correct explanation of ‘A’.
(c) “A’is true but ‘R’ is false.
(d) ‘A’ is false but ‘R’ is true.
Q. 19. Assertion (A) : The relation :
f:{1,2, 3,4} = {x,V, z, p} defined by :
f:{(1,x), (2,y), (3, 2)} is a bijective
function.
The functionf: {1, 2, 3} ={x, v, z}
such that f{(1, x), (2, ), (3, 2) is one-
one.
Ans. (d), Assertion (A) is false
[ The element ‘4’ has no image]
Thus “f* is not a function.
Reason (R) is true because the function :
f:{1,2, 3,4} = {x,v, z, p} is one-one.

[ Foreach x € {1, 2, 3} there is different image on
{X, ¥, z, p} under f}]

Reason (R) :



58

HOLY FAITH ROCKET (CBSE)

Q. 20. Assertion (A): Maximum value of Z = 3x + 4y
subject to the constraints.

X+y<4,x=0,y=0is16.
Reason (R): Corner Point Method is not applicable.
Ans. (c);

SECTION—B

(This section comprises of very short answer type
questions (VSA) of 2 marks each)

Q. 21. Show that :

sin_li—sin_lizcos_lﬁ.
5 17 85
Solution. Let sin"o=x and sint o=y
olution. Le 5 an 17 .
. 3 . 8
smx:g and siny =—

o e
. 1 4
so that cosx=,/1—sm2 X = ,/1—% = /2_2 =§

] / 64 /225 15
and  cos =wll—sm2 =1-—=|—=—.
y Y 289 289 17

Now cos (X —y) =cos X cos y + sin x siny

()5)- )

_60+24 _84
85 85
X cos ™t (84)
= -y = = |
y 85
Hence, sin~* 3 it Bt ¥
5 17 85
Or
Prove that :

T l _12 E_l _1§ :&
tan{4+2cos b}+tan{4 2cos b} .
Solution. Put 008_1% =6 so that cos 6 = %.

—tan[Z L0 x_9
LHS _tan(4+2)+tan(4 2)
1+tanQ 1—tanQ
_ 2+ 2
B 6 0
l-tan; 14+tan

2 2

2 2
(1+ tan Q) + (l— tan Q)

_ 2 2
- —5
1—tan 2
C20+tan’e) 2 2
1—tan?®  cos2.0 C0sO
2 2
_ 2 _2b _
= 3/b" a = RHS.

Q. 22. Find the rate of change of the area of a circle with
respect to its radius r when r =5 cm.
Solution.  Here ‘r’ is the radius of the circle.
Thus A, area of the circle = nr?,
dA

F =2nr.

Hence, d—A] = 2n(5) = 10m cm?/s.
dr Jr—s

Q. 23. f(x) = (2x—1)2 +3
Solution. (i) We have : f(x)=(2x—1)2 +3.
Here D;=R.
Now f(x)=3. [ (2x-1)%2 =0 forall x e R]
Hence, the minimum value = 3.
However, maximum value does not exist.
[ -+ f (x) can be made as large as we please]

Or
Calculate the absolute maximum and absolute

x+1
minimum value of the function f (x) = ,0=sx=s2
2
xX“+1
. X+1
Solution. We have : f (x) = .
x2 +1

S (X)
VX +1(1+0)—(x+1)

(x2 +1)

'XZ 11— X2+X

~ x2+1_x2+1—x2—x_ 1—x
= 32 3/2
X2 +1 (x2 +1) (x2 +l)
Now f(xX) =0=>1-x=0=>x=1€]0,?2].
0+1 _1
Now f(0) = 0+l 1 =1,
141 2
O = =R =2
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2+1 3
N . Cey -2 Xl 12X
and f(2)—\/m—\/§. . o f'(x) =sec 25 = 2% 7.
Hence, absolute maximum value is —7= and absolute
) ) \/g , 4 1 2 JT 1
min. value is 1. Hence, f 3)= Esec e 5(4)=2.

Q. 24. By using the properties of definite integral, evalu-

8 e —
atetheintegralofJ | x—5] dx. SECTION—C

2

(This section comprises of short answer type questions
8 (SAQ) of 3 marks each)\

Solution : LetI=J | x=5 | dx

Q. 26. Find : j 2005% 5 dx.
2 (1-sinx) (1+sin“x)
5 8
= | [x=sdue] | x5 ax Soluton. Let 1 = [ 25X g,
(1-sinx) (1+sin“x)
2 5
> 8 Putsinx =t sothat cos x dx = dt.
= | —(x=5)dx+| (x—=5)dx
| -] -
2 5 1= — (1)
@-t) @+t°)
Whenx <5=>x—-5<0
>|x—5[=—(x—-5) 2 _ A Bt+C
Let - - = (2
Whenx=z5=>x—-5=0 ¢ 1-t) 1+t%) 1—t+ 1+t2 @
=>| x=5 |=x—5
Multiplying by (1 —t) (1 + t2), we get :
) 5 ) 8 | 2=A(1+t)+Bt+C)(1-1).
| x X
= {7‘5"} ’{7_5"} Putting t = 1, 2=A(2)+0
2 5
= A=1.
= _{(%_25) — G_loﬂ + K%_mj _\ (ﬁ_ZSH Comparing coeffs. of 2, 0 = A- B
2 2 - B=A=1.
25 25 Comparing coeffs. of t, 0=B-C
= —[——+8}+{—8+—}
= C=B=1.
25 25
= —-38-— — = — = 1 t+1
2 88+ 2 2%-9°9. -~ From (2), 2 -y

a-na+td) -t 41

- 7
Q.25 15 f(x) = |27 fina (—)
secx+1 3 1 t+1
. From (1), = | ;—dt+| —dt

secx—1 1-t t°+1

secx+1

1
£osx  [1—cosx
~ V1+cosx

Solution. We have : f (x) =

1 2t 1
—Iog|1—t|+—J dt+J dt
2] 241 2 +1

1
—log|1-t |+§Iog |t2 +1|+tan‘1t+c

1
—log |1—t|+EI0g(t2 +1)+tan‘1t+c

2 2 [ R=20=2+1>0 = [t2+1=t2+1]
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. 1 . .
—log|1-sinx| +Elog (sm2 X+1)+ tan‘l(sm X)+cC

—log (1-sin x)+%|og 1+ sin? X)+ tan‘l(sin X)+cC.

[-1-sinx=0=|1-sinx|=1-sinx]
Q. 27. A person plays a game of tossing a coin thrice.
For each head he is given ¥ 2 by the organiser of the game
and for each tail he has to give ¥ 1.50 to the organiser.
Let ‘X’ denote the amount gained or lost by the person.
Show that ‘X’ is a random variable and exhibit it as a
function on the sample space of the experiment.
Solution. Since ‘X’ is a number whose values are
defined by the outcomes of the random experiment,
- ‘X’ is a random variable.

Now sample space is given by :
S = {HHH, HHT, HTH, THH, HTT,
THT, TTH, TTT},
where  H=Head and T = Tail.
Thus X (HHH) =2x3=%6
X (HHT) = X (HTH) = X (THH)
=2x2-1x15=%250
X (HTT) = X (THT) = X (TTH)
=1x2-2x15=-%1
and X(TTT)=-(3x15)=-3450.
Thus for each element of S, X takes a unique value.
. ‘X’ is a function on the sample space S having range

= {6, 2:50, - 1, — 4-50}.

tan2 X S(i‘C2 X

Q. 28. Find : J'—de.
1-tan” x

| = J’t&ﬂZXSGCZX

Solution. _— =
1- (tan3 x)2

Puttan3x =t sothat3tan? x.sec? x dx =dt

dt
i.e. tan? x sec? x dx = 3

—dt
3

1-t2

1'[ dt “F I 1
=4 orm: X
3J 142 a2 — x2

4
Prove I [X=1|+|x=2|+|x=3[]dx
1

4
Solution : I = J (|x—1|+|x—2|+|x—3|)dx
1

4 4 4
:J |x—1|dx+J | x -2 dx +J | x=3|dx ..(1)
1 1 1
4

NOWJ |x—1|dx [-|x=-1]=x-1whenx =1

1
i.e. when x —1 = 0]

4
[ | x—1|dx
1

I I
NP~ |\>|><,\,
| |
~ <

N—
I = .
N\
N |+
|
=
N—

4
AndJ | x -2 dx
1

2 4
= |x—2|dx+J|x—2|dx
2

4
= —(x—2)dx+J (x—2)dx

2
["|x=2]=-(x-2)whenx <2

i.e.whenx-2 <0
and | x—2|=(x-2)when x =2

i.e. whenx -2 = 0]
2 4
2 2
= {X——Zx} +{X——2x}
2 2
1 2
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_ 3 _1.,.08
——[—2+ﬂ+[0+2] = 2+2 =5

4
Finally, [ | x -3 dx
1

T
1
[ x=3==(x-3)whenx =3
i.e.whenx -3 <0and | x-3|=(x-3)
i.e. when x = 3 i.e. when x — 3 = 0]

- 3 4
2 2
=- X——3x} +{X——3x}
2 2
L 1 3

3 4
|x—3|dx:[ |x—3|dx+J
1 3

—(x—3)dx+T (x —3) dx

I
|
1
|
NIPA
+
N | ol
| |
+
|
I
+
N | ©
| |
I
N
_|_
| —
I
N | ol

9 5 5

. :_+_+_

From(l),J f(x) dx >33
1

Prove the following Exercises 32 to 37.

Q.29. Find: ¥ _1=00sx
dx 1+cos X
dy 1-cosx

Solution : We have : .
dx 1+cosx

1-cos x

Integrating, y = J 1o cosx dx+c
+ COS X

.2
2sin“ x/2 dx

- +cC
J 2cos? x/2

= j tanzidx+c
2

= j (seczg—ljdmc

61
tan x/2
= - X+cC
1/2
X
= y:2tanE—X+C,

which is the reqd. general solution.
Or

d
Find the general solution of (X+3y2)% =y (y>0).

d
Solution : The given equation is (x + 3y?) d_i =

dx
+3y2 = y—
=> X+ 3y ay
> & _x 3y (1) | Linear in x
dy

Here ‘P’ = _1 and ‘Q’ = 3y.
y

P dy _J —dy
- LLF. = ej = e y =g logy

- 1

— Iogyl_ 1 - =
- e _y = .
y

1
Multiplying (1) by ; , We get :

Lo x
y dy 2
= i(xi} = 3.
dy\ y
. 1
Integrating, X.— = 3| l.dy+c
y
X 4y
= — = c
y Yy
> x = 3y2 +cy,

which is the reqd. solution.

Q. 30. A small firm manufactures neclaces and
bracelets. The total number of neclaces and bracelets that
it can handle per day is at most 24. It takes one hour to
make a bracelet and half an hour to make a neclace. The
maximum number of hours available per day is 16. If the
profit on a neclace is ¥ 100 and that on a bracelet is ¥ 300.
Formulate an LPP for finding how many of each should
be produced daily to maximize the profit ?

It is being given that at least one of each must be
produced.

Solution. Let ‘x’ neclaces and ‘y’ bracelets be
manufactured per day.

Then LPP problem is :
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Maximize : Z = 100 x + 300 y
Subject to the constraints :
X+y <24

1
1) x) + %Y <16, e 2x+y =32

andx=landy=1lie.x-1=0andy-1=0.

Or
2 3 10
IfA= |4 -6 5|, find AL,
6 9 -26
Using A -1, solve the system of equations :
2,3,10 _
Xy z
46,5 _
X y z
6,9_20 _
X'y z —°
Solution. The given system of equations is :
2,310
X y z
46,5 _
X y z
6,9 20 _
and y 7z =~

These equations can be written as AX = B

2 3 10 1/x
where A =|4 -6 5/, X=[1/y|andB =
6 9 -20 1/z
2 3 10
Now |Al =14 -6 5
6 9 -—20

= 2(120 - 45) - 3 (- 80 — 30) + 10 (36 + 36)
=150 + 330 + 720 = 1200 = 0.
. A'is non-singular and as such A1 exists.

()
2
(3)
-.(4),

5
—4

75;

6 5
Now Ay = | o 0| =120 - 45 =
4 5
A =~|g _og| =~ (80 -30) = 110,
|4 -6
A= o|=36+36=72,
3 10 _
gy = |y _pp|=—(-60-90)=150;
2 O _s0-60=-100;
An=le —20" T

]2 3
Ay = — 6 9 =—(18-18)=0.
3 10 =15+60=75
Ay =|_ g| =+ eO= 15,
A, = 2 10 (10—40) =30;
32 4 5 - - 1]
2 3
A=, g =—12-12=-24,
75 110 72 75 150 75
- adj A=|150 —100 0| ={110 -100  30].
75 30 -—-24 72 0 -24
) 75 150 75
Al = agA__ 1 110 -100 30
T |A| " 1200 '
72 0 -24
From(4), A1(AX)=A1lB=> (AlA X=AlB
> IX=A1B = X=A1B.
75 150 75 2
_ 1 _
X = 13g5/110 —100 30 5
72 0 —24|-4
150+ 750 — 300 600
— — —_ =_1 [—
= T3005/220—500—120 |=15551—400 |.
144+0+96 240
1/ x 1/2
l/y = |-1/3
—-1/z 1/5
1 1 1__1 1_1
g X 2y 3 z 5
Hence, x =2, y=-3andz=>5.

Q. 31. When an object is thrown vertically upword it is
under the effect of gravity and air resistance. For small
objects, the focus due to air resistance is numerically equal
to some constant k times v, where v is the velocity of the
object (in m/s) in time t (s). The situation can be modelled
as the differential equation shown below.

dv _

a RN

dx
which m is the mass of the object in kg. at is the
acceleration of the object in m/s2.

Fg is the force due to air resistance, g is the accerlation
due to gravity (10 m/s?).
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A tennis ball of mass 0.050 kg. is but upwords with a
velocity of 10 m/s. An air resistance merically equal to 0.400
acts on the ball.

(i) Model the above situation, using differated equation

(if) Write an expression for the velocity of the ball in
tenis of the time. Show your words.

Solution. (i) Models for the situation as as below :

0. 05ﬂ 0.4v-0.5
G = ~04v-o

dx . .
= E+8V =0 ....(1) | Linear Equation
: : dy
(i) Here P=8and Q=10 [Composing and - Py=Q]

lE. = ej P dt
= ej 8dt _ 8t

Multiplying (1) by ¢8t we get :

eBt —d\t/ +8veBt = _ qpett
d st
—(ve = _10e8t
= dt( ) 10e

Integration, Vet = —10f e tc

0 gt

-1
= Vebt = Te +cC

= e = —1.25+ce 2 (2
When V (0) = 10, them
10 = -125+c=c=1125
Putting in (2), V = —1.25 + 11.25 e =8t which is the reqd.
expression.

SECTION—D

(This section comprises of Long Answer Type
questions (LAQ) of 5 marks each)

Q. 32. Find the area enclosed by the ellipse :

2 2
X + = y_ _ =1, a>h.
2 2
a b X2 2
Solution. The given ellipse is —+y—:1 ..(1)
a’? b

B (0, b)

Y/
=]

o d >X

X \)A(aﬁ)
\

v
Fig.

Area of the ellipse = 4 (area of the region OABO,
bounded by the curve, x-axis and the ordinates x = 0, x = a)
[ Ellipse is symmetrical about both the axes]

[Taking vertical strips]

b |
[ () = y=ig a? - x? . But region

OABO lies in 1st quadrant, .. y is +ve]
a
=ﬂ‘|‘\/a2 —x? dx
2 0
r a
4b | x 2 2 a2 .1 X
=—|=4a° —x"+—sin"" =
al|2 2 a,
4b | a a? . 1
=— <= (0)+—sin"" (1) —{0+ 0}
al|2 2
[ .2
=4—b ar = mab sqg. units.
2 2
Q.33. LetA={1,2,3,......... , 9} and R be the relation

in A x A defined by (a, b) R (c, d) if :
a+d=Db+cfor(a b),(c,d)in AxA.
Prove that R is an equivalence relation.
Also, obtain the equivalence class {(2, 5)}.

Solution. (i) We have : (a,b) R (c,d)=>a+d=b +c
onthesetA={1, 23, ..., 9}.

(N (@, b) R (a, b) = a+ b=Db+ a, which is true.
[-a+b=b+awyabeA]
Thus R is reflexive.
(M @byR,d=>a+d=b+c
(c,dR(@b)y=c+b=d+a.
Butc+b=b+candd+a=a+dw ab,c,d€EA.
(@ b)R(,d) = (c,d)R (a b).
Thus R is symmetric.
(I (@ byR(c,d >a+d=b+c wabrcdeA
(1)
(c,d)R(e,f) >c+f=d+e ¢ c,de,fEA ..(2
Adding (1) and (2),
(a+d)+(c+f)
> a+f
Thus R is transitive.
Hence, the relation R is an equivalence relation.
(i) (2,5} ={(1, 4), (2,5), (3,6), (4,7), (5,8), (6, 9)}.
[-2+4=5+1;etc]

(b+c)+(d+e)
b+e=(ab)R(ef).
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Show that the functionf: R - {x e R :

defined by f (x) = %

Or

+| x|’

function.

Solution. We have :

Three cases arise :

f(x) =

Case |I: When x > 0.

Here,

Injectivity:

fx) =

1+x

-1<x<1}

X € R is one-one and onto

if x=0

if x<0.

Let x, y € R" U {0} such that f (x) = f (y)

=

=
=

X

1+x

X + Xy
X

Y
1+y
y + Xy
y.

Thus, f is injective function.

Surjectivity:
When x > 0, then
=

Lety e [0, 1). Then

1 y such that

f(x)
f (x)

f(x) =

X

1+x

v
1—

\<<

1+
1-y

o
T 1+x

1 [-x>0]

:y_

Thus, f is onto function an [0, =) to [0,1).

Case Il : When x <
Here,
Injectivity:

0.

f(x) = —

Letx,y e R7i.e., x, y <0 such that f (x) = f (y)

=

=
=

X
1+x

X=Xy =

X

= fis injevtive function.

Subjectivity :
When x < 0, then

Also,

=

f (x)
f (x)

~1f(x)

1
< 0.

Lety e (-1, 0) be an arbitrary real number.

y
Then what exists x = 7, < 0 such that,

1+y

v
y 1+y
f09= ( ) =y.
1+y) "y
1+y
. y
Thus, for y € (-1, 0) there exists x = Tty < 0 such

that f (x) = .
Hence, f is onto function on (—ee, 0) to (-1, 0)

Case 11 : Let x> 0 and y < 0 such that
fo) = f(y)
x _ Y
- 1-x ~ 1-y
= X=Xy = y+xy
= X—y = 2xy

Here, LHS > 0 but RHS < 0.
Thus, there is contradictor.
Here, f(x) # f(y) whenx=y.
Hence, f is one-one and onto function.
Q. 34. Find the scalar and vector components of the

vector with initial point (2, 1) and terminal point (-5, 7).

Solution : Let A (2, 1) and B (- 5, 7) be the initial and

terminal points respectively.

—
AB =P.V.of B-P.V.of A
= (=51 +7)) -1 +])
=—7iA+6f.
Hence, — 7 and 6 are scalar components and — 7iA and

A —
6 j are vector components of AB .

Or
Find the shortest distance between the lines :

r=

A A A A A A
3i+2j —4k+ A(i+2 j+2K)

Y AN A
and r=5i—-2j+uBi+2j+6k).
Solution. Comparing given equations with :

51+/161 and T = 5)2+ptbz,we have :

q
1

- A A AN > A A A
b, = i+2j+2k b, =3i+2j+6k
- A A A A A
and & =3i+2j—4ka,=5i-2j-
- - A A A
a,—3 =2i—4j+4k.
AA A
i Kk
Now, bxb, =|1 2 2
3 2 6

{(12—4)— | +(6-6)+K(2—6)

AA
8i—4Kk .
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— - - -~ A A A A A
Since (b, xb,).(a,—a;) = (8i—4k).(2i—4j+4k)
=16-16 =0,
.. the lines are intersecting and the shortest distance
between the lines is 0.
For the point of intersection :

A A A A A A
3i+2j—4k+A(i+2j+2kK)

A A A A A
= 5i—2 ) +u3i+2j+6k)

> 3+A=5+3u ..(1)
2+24=-2+2u ..(2)
and —4+21="6u ..(3)

Solving (1) and (2), we get: A =—-4andu =-2.
Putting in the equation of the line, we get :

-

r

A A A A A
5i—2 j+(—2)(3i+2 j+6Kk)

AN A
—i—6j-—12k .
Hence, the point of intersection is (- 1, — 6, — 12).

Q. 35. Amanufacturer has three machine operators A, B
and C. The first operator A produces 1% defective items,
where as the other two operators B and C produce 5% and
7% defective items respectively. A is on the job for 50% of
the time, B is on the job for 30% of the time and C is on the
job for 20% of the time. A defective item is produced, what
is the probability that it was produced by A ?

Solution : Let the events be :

E; : Itemis from machine A
E, : Item is from machine B
E; : Item is from machine C

and A : ltems is defective.
P(E) = 5—0, P(E)zﬂ and
100 227100
20
p (E3) = ﬁ
1 5
Also P (A/E)) = 100° P (AE,)) = 100

7
and P (A/Ej) = 100"
By Bayes’ Theorem,

P (E,/A)
_ P (E,) P (A/E,)
P (E,) P (A/E,) + P (Ey) P (A/Ey) + P (E3) P (A/Ey)
50 1
7X7
100~ 100

50 1 30 5 20 17
— X —t—X—+—X——
100 100 100~ 100 100 ~ 100
% 50 5
50 +150 +140 ~ 340 34’

SECTION—E

(This section comprises of 4 case-study/passage bases
question of 4 marks each into such-parts)

Q. 36. Raji visited the Exhibition along with her family.
The Exhibition had a huge swing, which attracted many
children. Raji found that the swing traced the path of a
parabola as given by y = x%.

Based on the above information, answer the following:
(a) Letf:{1,23,...}>{1,4,9,....} be defined by f(x)
= x% Then R is neither surjective nor injective.
(b) The function f : Z — Z defined by f (x) = x* is
neither injective nor surjective.
Ans. (a) Yes, R is neither surjective nor injective
(b) Yes, R is neither injective nor surjective.

Q. 37. Three schools DPS, CVC and KVS decided to
organize a fair for collecting money for helping the flood
victims. They sold handmade fans, mats and plates from
recycled material at a cost of ¥ 25, ¥ 100 and ¥ 50 each
respectively. The number of articles sold are given as :

School/Article DPS CvC KVS

Handmade fans| 40 25 35
Mats 50 40 50
Plates 20 30 40

Based on the above information, answer the
following :

(I) What is the total money (in ) collected by the school
DPS ?

(I) What is the total amount of money (in ) collected
by the schools CVC and KVS?

(1)  What is the total amount of money (in ¥) collected
by all three schools DPS, CVC and KVS ?

Or

How many articles (in total) are sold by three
schools ?
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Ans. (1) % 5,250

(11T 13,250
(1T 18,500 Or 350.

Q. 38. A veterinary doctor was examining a sick cat
brought by a pet lover. When it was brought to the
hospital, it was already dead. The pet lover wanted to
find its time of death. He took the temperature of the cat
at 11:30 pm which was 94.6°F. He took the temperature
again after one hour; the temperature was lower than the
first observation. It was 93.4°F. The room in which the
cat was put is always at 70°F. The normal temperature of
the cat is taken as 98.6°F when it was alive. The doctor
estimated the time of death using Newton law of cooling
which is governed by the differential equation :
dT

ot o<(T—70), where 70°F is the room temperature and T

is the temperature of the object at time t.

Substituting the two different observations of T and t
made, in the solution of the differential equation
dT

dt
of death is calculated.

= k(T-70, where k is a constant of proportion, time

() State the degree of the above given differential
equation.

(1)  Which method of solving a differential equation
helped in calculation of the time of death ?

(111)  If the temperature was measured 2 hours after 11.30
pm, will the time of death change ? (Yes/No)

Or
Find the solution of the differential equation
dT _
o k(T-70).

Ans. (1) Degree is 1.
(I (a) Variable separable method
(1) No.
Or

d7
(a) T-70° k dt
dT
e T—7o‘kfGlt

= log | T-70|=kt+c.
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SECTION—A 6. The value of ‘k” for which :
(Multiple choice questions, each question carries 3x+5 x>2
1 mark) f(x) :{ o2 ) is continuous function, is :
1. The function f : R = R defined as f (x) = x3 is : X
(a) one-one but not onto 11 4
(b) not one-one but onto (@) 2 (0) 77
(c) neither one-one nor onto 1
(d) one-one and onto. (c) 11 (d) e
Ans. (d) one-one and onto. Ans. (c) 11.
2. sin (tan! x), where | x | < 1, is equal to : _1
y 1 7. 1££(0) = €05 1+/X, 0<x< 1, which of the following is
@ - b) - equal to f* (x) ?
- 1
1 X (a) (b)
© Mg @ e | 1-x J1—=x
1 -1
X ©) —F/—— d) - 7——.
- 2x(1—x 2\ X (1—x
Ans. (d) m . ( ) ( )
3. IfA= [_2 (ﬂ and (31 + 4A) (31 — 4A) = x2, then the Ans. (a) (—1_ ~
value (3) of x isfare : 8. The functidn'y = x2 e ~ X is decreasing in the interval :
' (@) (0,2) (b) (2, )
(@) =7 (b) 0 (©) (-,0) (d) (==, 0) U (2 =)
(c) =5 (d) 25. Ans. (b) (2, ).
Ans. (a) =7 9. x—dx equals :
x=1)(x-2)
A_l
4. If |——|=———, where Aiis a 3 x 3 matrix, then the
2 | K|A| x—1) (x = 2)2
value of k is : (a) log N +¢ (b) log = |+e
1
€)] 8 (b) 8 2
1 © log|[ X221 [+¢ @ loglx-1) (x=2) | +c
(c) 2 (d) 5 X—2 '
1
Ans. (a) R Ans. (d)log| (x-1) (x=2)| +c.
5. Given that A is a square matrix of order 3 and 1 | x+2| . .
Al = - 2, then Jadj (2A)] is equal to : 0. | 5 dx X = 2is equal to
_96 -1
(@) 28 (b) 48 @ 1 (b) -1
Ans. (a) -2°. Ans. (a) 1.
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11. The points D, E and F are the mid-points of AB, BC (8 <1,0,1> (b) <1,1,1>
d CA el (c) <0,0,1> (d) <0,1,0>
an respectively. Ans. (d) <0, 1, 0>.
16. A Linear Programming Problem is as follows :
Minimise Z=2x+y
subject to the constraints x =23,x<9,y=0
-y=0,x+y <14
The feasible region has :
(a) 5 corner points including (0, 0) and (9, 5)
(b) 5 corner points including (7, 7) and (3, 3)
(c) 5 corner points including (14, 0) and (9, 0)
(d) 5 corner points including (3, 6) and (9, 5).
Ans. (b) 5 corner points including (7, 7) and (3, 3).
17. The mean of the numbers obtained on throwing a die
having written 1 on three faces, 2 on two faces and 5
on one face is :
(@) 1 (b) 2
What is the area of the shaded region ? (c) 5 (d) %
3
(a) 2 sq. units (b) Esq. units Ans. (b) 2.
1 18. Let A and B be two events such that P(A) = 0.6,
() Esq. units (d) (24/26 —1) sq. units. P(B) = 0.2 and P(A/B) = 0.5. Then P(A'/B’) equals :
1
Ans. (d) (24/26 —1) sq. units. @ 15 (b) =
12. The Integrating factor of the differential equation : 3 6
(1- y2) +yx_ay (-l<y<1)is: © 3 @ 7
3
1 1 Ans. (c) Py
(@ y2 -1 (b) yz 1 In the following questions a statements of Assertion
(A) is followed by a statement of Reason (R). Choose the
©) 5 (d) 1 _ correct answer into of the following choices.
1-y 1-— y2 (a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
explanation of ‘A’.
A 1 (b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
ns. (€) 1-y2 correct explanation of ‘A’.
13. The solution of the differential equation : (c) ‘A’ is true but ‘R’ is false.
dy (d) “A’ is false but ‘R’ is true.
Xd—+ 2y = X2 is :
X Q. 19. If j f(X)dx = F (x) —c, then :
Z4c 2
@ y=—"7 (b) y=-—+c b
4%
J f(x)dx = F(b)—F(a).
© x*+c @ x*+c .
c = =
X2 4x? n . )
X sinx
x*+c Statement—(A) : J —zdx =
Ans. (d) Y=—"= 1+ cos” x 4
4x 0
A 5)(/'\+/'\) a(/\ A k) a a
. a.l = (1 = a.(l+ ]+
4. 1f J ] 1, then a'is: Statement—(R) : J f(x)dx = J f(a—x)dx
A A
(@ k (b) i 0 0
© 1 @ i+ +k : i
) and f 1 = 2| 10,
Ans. (b) i. 0
15. Direction-cosines of a line perpendicular to both x-axis ).

and z-axis are :

if f(2a X) = f (X
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Ans. (a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
explanation of ‘A’

Q. 20. Assertion (A) : If |a|=2,|b|=3]2a —b|=5,
then |2§+B>|=5.
Reason (R) : |§—B)| = |§+B>|.

Ans. (c) ‘A’ is true but ‘R’ is false.

SECTION—B

(This section comprises of very short answer type
questions (VSA) of 2 marks each)

JL+sin x +/1-sin x
JL+sin x —/1-sin x

Q. 21. Reduce : cot‘l{ } where

T
3 < X < into simplest form.

Ans. cot -1 JL+sin x +/L-sin x
' JL+sin x — (/1-sin x

X X\ . X x )2

Sin—+cos— | +,|| sin——cos—
2 2 2 2

. X X X X

sin—+cos— | —,| sin——cos—
2 2 2 2

X X X X
Sin—+Co0s— [+ sin——Ccos—
ing reo3 ) 3n -
. X X . X X
Sin—+Ccos— |—| sin——Ccos—
[ing e )-(sn3-cos3)

2 sini X
= cot™! (tan —j
2

= cot™1

= cot™t

2 cos5
2

Or
Write cot™ (\/zliJ , X > 1in the simplest from.
X -1
Ans.Let x = sec 0. Then x?—-1 = +/sec?0-1
=tan 6.

“ cotl( 1 J = cot (cot ) =6 = sec x.
VX2 -1
Q. 22. The total revenue in (%) received from the sale
of x units of a product is given by R(x) = 3x? + 36x + 5.
Find the marginal revenue, when x = 5, where by marginal
revenue we mean the rate of change of total revenue with
respect to the number of items sold at an instant.

69
A MR—d—R—i 3x2+36x+5
ns. = dx dX(x X + 5)
= 6x + 36.
When x =5, MR = 6(5) + 36 = 30 + 36 = 66.

Hence, the required marginal revenue is ¥ 66.
Q. 23. Find the maximum and minimum values of :
fx = 16x2 — 16x + 28 without using derivative.

Ans. We have : f(x) = 16x% - 16x + 28.
Here D; =R.
1
Now f(x) = 16 (xz _X+Z)+Z4
1)2
= X——=| +24
16(x-7)

= f(x)=24.

1\2
16 (X—E) >0 forall xeR

Hence, the minimum value is 24.
However, maximum value does not exist.

[-- f(x) can be made as large as we please]
Or
Prove that h(x) = x3 + x2 + x + 1 do not have maxima or
minima.
Ans. We have : f (x) = x3+x2+ x + 1.
‘ f (x)=3x2 + 2x + 1.

Now f(x)=0

= 32 +2x+1=0

. o T2xVA-12  —2x-8
- 6 N 6

which are non-real.
Hence, f (x) does not have maximum and minimum values.
Q. 24. Using the properties of definite integral evaluate
1

x(1-x)"dx

the integral J
0

1
Ans. | :J x (1-x)" dx
0

(1)

1
=[@-x0n-@a-x1"d
0

{ jba £(%) dx:Ioa f(a-x) dx}

1
1-x)x" dx=J' (x" = x"*1y dx
0

]

1
~ Xn+1 Xn+2
n+l n+2
0
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1 1
=|:n+l n+2} (0-0)

~ 1
S (+)(n+2)

d
Q.25 1f (2 + Y22 = xy, find &

Ans. We have : (x2 + y2)2 = xy,

) d dy
2,2y 9 2 o 0y
Diff. w.rt. x, 2(x“+y ).dx(x +y4) = de+y(1)

dy]
2.2 ay | _ 9y
=> 2(X“+y )[2x+2ydx xd +y

d
= ax (02 + ) -y = S X—4y(C+YA)].

Av3 w2
Hence, ﬂ = %
dx  4x“y+4y° —x

SECTION—C

(This section comprises of short answer type
guestions (SAQ) of 3 marks each)

Q. 26. Find : f sing do.
\/sin2 O +2cosd+3

sing

Ans. | = f do
\/sin2q>+2cos 0+3
:J sing do
\/1—cosz¢+2cos¢+3
=j sing do.
\/4+2cos¢—cosz¢
Putcos¢ =t sothat—sin¢ dd =dt

ie. singdp = —dt.
f —dt

JA+2t—12

dt
J - (t? =2t - 4)
_f dt
J-(-2t+1-5)

_j _da

J6-(t-1)2

so that dt = dz.

Putt-1=z

4z
sinTl—— +¢

5

t-1
1 —he

5
cos ¢ —1 +e
Hence, | =—sin™t J5 '

Q. 27.Two cards are drawn (without replacement) from
a well shuffled deck of 52 cards. Find the probability
distribution table and mean, variance and standard
deviation of number of kings.

Ans. Let ‘X’ be the random variable, which is the number

= —sin

of kings.
Here, ‘X takes values 0, 1 and 2.
48 47 188
P(X=0)= —=—
52 51 221
P(X=1)= 238 48 4 32
52751 52 51 221
and P(X= 2)—i i=i
52 51 221°

Hence, the probability distribution is :

X: 0 1 2
P | 188 [ 32 | L
221 | 221 | 221

Now, we have :

X P(X) X-P(X)
188
0 ﬂ 0
32 32
! 221 221
1 2
2 R —_—
221 221
34
Total 291

34 2
. Mean, u = 3 X-P(X) = 221 13

(i) Variance, 62 = X2, P(X) - (ZX . P(X))?

2
- ﬁ_(ﬂj _ 6800 _ 400 _ 39y
221 \221) 48841 2873

(iii) S.D., 6 = J0.1392 =0.373.
Q. 28. Evaluate : f sec Xx—1 dx.

Ans. Let |=I sec X —1dx
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Ans. The given differential equation is :
J- 1 1-cos x
= ——-1dx :I dx dy
Cos X CoS X X(x2-1)=—= =1.
dx
; dy 1
J 2ol x12 T vio 1 X :J abAE ax. - dx - x(x% -1)
2cos® x/2-1 o2 X_1
2 2 Int ti L d
ntegrating, y=_[ ————dy
X Cx 1 X(x=D(x+1)
Put cosE=t so that —sin —. = dx = dt
22 (111 11
) X —I -S4t = |dy
i.e. sin = dx =—2dt. X 2x-1 2x+1
2
1 1¢ 1
= (24 +—f J.—d
ZJ' —24dt :_ZJ' dt .[xy 2J x x+1”
2 1 2
- 2_(1 1 1
2 -7 = —log| x|+=log|x-1|+=log|x+1|+cC
\/E 2 2
) = —log| x2—1|+log|x|+c ..(1)
Form : dx
J 2 _ a2 whenx=2,y=0,0= —log|+/3|-log|2|+¢
1 = ¢ = —log|2|-log~/3
=-2log t+,/t2—§ +c 912]-log
Putting in (1),y = Iog|\/x2 —1|—Iog|x|+logZ—Iog\/§,
=-2log cosi+ /cosz x 1 +c which is the reqd. solution.
2 2 2 or
Find the equation of a curve passing through the origin
given that the slope of the tangent to the curve at any point
=-2log COS_ + —=yf2c0s® -1 (x, y) is equal to the sum of the coordinates of the point.
Ans. We know that the slope of the tangent to the curve
X 1 dy
=-2log|cos—+—=,/cos X [+¢C is /.
g 2 2 dx
d
By the question, d—y =Xty
1 dx
Evaluate : I . dy o _ . .
0 eX4e X = ax y=X ...(1) | Linear Equation
1 dx ; Lo dy = i
Ans. Let | = '[ Comparing with i +Py =Q, we have:
) 0 X —X
e e ‘P'=_1land‘Q’ =x.
_ ,[1 e dx LR = PO Jx
0 e?X+1 o a -
Put eX = t so that e* dx = dt Multiplying (1) by e™, we get :
-0 t=a0= -1 t=epl=
when x=0,t=e?=1whenx=1t=el=e. e—x.%_y_e—x:x_e_X

e dt
| = J. 2
1 tan“+1

= [tan~'t]¢

=tanle—tanl (1) =tanle—

¢>I§

Q. 29. Find a particular solution satisfy the given

conditions : x(x2 —1)d—)>: =1; y=0whenx=2.

d _
=  ——(y.e)=xex.
dx
Integrating, y.e ™= Jx e dx+c
e X e X
=X.—— | () —dx+c
o

[Integrating by parts]
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=_xeX+ Je_x dx +c

-X
+C
1

=-xe*+

= y=—-x-1+c¢e ..(2)
Since the curve passes through the origin (0, 0),
s 0=-0-1+ced = c=1.
Puttingin (2),y=—x—-1+¢€X
= Xx+y+1l=¢€X
which is the reqd. equation of the curve.
Q. 30. Solve the following linear programming problem
graphically :
Maximize P = 100x + 5y subject to the constraints :
X +y < 300,
3x +y <600,
y < x + 200,
X,y >0.
Ans. The system of constraints is :
X +y <300
3x +y <600
y <x+200 ..(3)
and X,y >0 ..(4)
The shaded portion in the following figure is the feasible
region determined by the system of constraints (1) — (4).

()
-2)

\
B-1—0:6p0
\ 2
*
z
— (0. 300)
=A50-250)
\ T o
o@; E| (150]150)
00))(
K (300[0) X
i & 200, 0,000 200, &
\ 7
w2 A
A(\ 57
Y \
¥ u%
b
Fig.

It is observed that the feasible region OCEFGO is bounded.

Thus, we use Corner Point Method to determine the
maximum value of Z, where Z = 100x + 5y.

The corner points are O (0, 0), C (200, 0),

E (150, 150), [Solving 3x +y =600 and x + y = 300]
F (50, 250) [Solving 3x +y =600 and y = x + 200]
and G (0, 200) respectively.

We evaluate Z at each corner point :

Corner Point Corresponding Value of

P =100x + 5y
0:(0,0) 0
C : (200, 0) 20000 (Maximum)
E : (150, 150) 15750
F : (50, 250) 6250
G : (0, 200) 1000

Hence, Z_ = 20000 at (200,0).
Or
Solve graphically the following linear programming
problem :
Maximise : Z = 6x + 3y, subject to the constraints :
4x +y >80,
3x + 2y < 150,
X + 5y > 115,
x>0,y>0.
Ans. The system of constraints is :
4x +y >80 (1)
3x + 2y <150 ..(2)
X + 5y > 115 ..(3)
and x>0,y >0 ..(4)
The shaded portion in the following figure is the feasible
region determined by the system of constraints (1) — (4).

Y

N

E@50)

Fig.

It is observed that the feasible region GHI is bounded.

Thus, we use Corner Point Method to determine the
maximum value of Z, when Z = 6x + 3y.

The corner points are G(15, 20), H (40, 15) and
I (2, 72).

We evaluate Z at each corner point.

Corner point Corresponding Value of Z

G : (15, 20) 150
H : (40, 15) 285 (Maximum)
1:(2,72) 228

Hence, Z..,, = 285 at (40, 15).
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Q. 31. Maximise and Minimise : = 1+x+1 if Xx=-1
Z= 4x+3y-7 = x+2 if x=-1
subject to the constraints : and =1-(x+1) if x<-1
X+y<10,x+y=3,x<8,y=<9xy=0. = —X if X< -—1.

Ans. The given system of constraints is : The graph is as shown below :

x+y=<10 (1) <
X+y=3 ..(2) ‘/'
X<8 .(3)
y<9 ..(4)
X, y=0 ..(5)
N
A x23
(0, 10) B\G(l,Q) SRR\ .
~ H Cal
©9) X8 58S,
D‘(O,\3) F(8:2) ,,
X X SNEISLE
~TTol T e (3,0) E A(10,0)7 -1 3
SN (8,0 *ﬁJ/\ )
Y33 2 Required area = | —xdx+ | (x+2) dx
v
¥ -3 -1
- - Fig. - - - — X2 1 X2 3
The shaded region in the above figure is the feasible ST LT ?JFZX
region determined by the system of constraints (1) — (5). -3 -1
It is observed that the feasible region DCEFGH is bounded. 1 9 1
Thus we use Corner Point Method to determine the | = (1-9)+ K+6j—(—2ﬂ

maximum and minimum values of Z, where : ‘

Z=4x+3y -7 -.(6) = 4+ (4+8)=4+12=16sq. unit.
The co-ordinates of D, C, E, F, G and H are respectively . . o
(0, 3), (3, 0), (8, 0), (8, 2), Q. 33. Show that the relation R in the set A of points in
[Solving x = 8 and x +y = 10] | aplane given by R = {(P, Q) : distance of the point P from
; %1:99) [Solvingy =9 and x +y = 10] | the origin is same as the distance of the point Q from the
an (0, 9). .8 origin}, is an equivalence relation. Further, show that the
We evaluate Z at each corner point: . . . .
_ _ set of all points related to a point P # (0, 0) is the circle
Corner Point Correspondmg- Yalue of Z passing through P with origin as centre.
D:(0.3) 2 (Minimum) Ans. Here R={(P, Q) : | OP|=| OQ |, where O is the origin}
C:@30) > R is reflexive. [+ | OP | = | OP |,
E:(80) 25 ~(P,P)ER v PEA]
F:(82) 31 (Maximum) R is symmetric. [+ (P, Q) ER = [OP /= /0Q ]
G:(19 24 > [10Q|=|0P|=(Q P)ER]
H: (009 20 R is transitive. [ (P,Q) ERand (Q S) ER
Hence, Z,, =31 at (8, 2) and Z;, = 2 at (0, 3). = |OP|=[0Q|and|0Q|=|0S|
SECTION—D = |OP|=|0S|= (P S) €ER]
(This section comprsies of Long Answer Type Hence, R_ Is an equivalence relation.
questions (LAQ) of 5 marks each) Set of points related to P = (0, 0)
Q. 32. Draw a rough sketch of the curve : ={QeA:(QP) ER}
y=1+|x+1],x=-3,x=3,y=0and find the area _ ) _
of the region bounded by them, using integration. ={QEAI0QI=10PI}
Ans. Graph : We have : = {Q € A: Q lies on the circle through P with
y= 1+x+1] centre O}.
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Or

N+1 4 s odd

Let f: N - N be defined by f(n) =

—,ifnis even

foralln € N. 2
State whether the function f is bijective. Justify your

answer.

1+1
Ans, Heref(1)=T=1,
2
==-=1
@)= 3
f3—w-2f4—4—2
@)= =2f@==2.
k-1 +1
Thusf(2k - 1) = ———— =k

2

2k
and f(2k) = 7=k

= f (2k — 1) = f (2k), where k € N
=> f is not one-one.
But f is onto because R; = N

2X
[ Forany x € N, 2x € N such that f (2x) = 5 = X]

= fis onto.

Hence, ‘f’ is not bijective.

Q. 34. Show that the points A(L, 2, 7), B(2, 6, 3) and
C (3, 10, -1) are collinear.

Ans. If O be the origin,

—

then OA = /i\+2/j+7I2,
OB = 21+6]+3k
and O—C; = 3/i\+10ﬁ—|2.
AB = OB-OA
= i+6]+3K) —(i+2]+7k)
= T+4j-4k;
BC = 0C-0B
= Bi+10j—K) - (2i+6]+3K)
= 1+4] -4k
and A_é = O—C>—C76>\

= @Bi+10]—kK) —(i+2j+7Kk)
= 2i+8]-8k

= 2(i+47-14k).

AB = |AB| = 2 +4%+ (-4
= J1+16+16 = /33,
= J1+16+16 = /33
and AC:|A_C)|:\/m

J4+64+64 = 132
= 233

Clearly AB + BC = AC.
Hence, A, B, C are collinear.
Or

Find the shortest distance and the vector equation of
the line of shortest distance between the lines given by :

- N " N N VAN

r=@i+8j+3k)+I1(3i-j+k)and

F=(=31=7]+6K)+u(=30+2]+4K).
Ans. The given equations in the cartesian form are :
x=3 y-8 z-3

L =A (1
e L )

X+3 y+7 -6
and Lp:— 5 2 (=n) 2)

Any pointonL, is(3A+3,-A+8,A+3).
Any pointon L, is (-3u-3,2u-7,4u +6).
If the line of shortest distance intersects (1) in P and (2)

in Q, then the direction-ratios of Eg) are :
<-3u-3-3A-3,2u-7+A-8,4u+6-A1-3>
ie.<3A+3u+6,-A-2u+15 A-4u-3>.
Since PQ is perp. to line (1),
o (B) (B +3u+6) + (1) (- A —2u + 15)
+(1)(A-4p-3)=0
= LA+ 7u=0 ..(3)
Since PQ is perp. to line (2),
S (=-3)(BA+3u+6)+2(-A-2u+15)

+4(A-4u-3)=0
= —TA-29u=0 ..(4)
Solving (3) and (4), A=0, u =0.
. Points P and Q are (3,8, 3)and (-3, -7, 6)
respectively.
S.D.=|PQ|
=J(3-32+(-7-8)2 +(6-3)?

= /36 + 225+ 9 = /270 = 3/30 units

and the vector equation of line of S.D. is :

Y =@i+8]+3K) +u (=61 —15]+3K).

. - - - -
[Using r=a +A(b-a)]
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Q. 35. Two numbers are selected at random (without
replacement) from positive numbers 2, 3,4,5,6 and 7. Let
X denote the larger of the two numbers obtained. Find the

probability distribution of X.
6x5

Ans. Here, n(S) = 6C, = —=15,
©) 27 2x1
Let X be the larger of that two numbers obtained.
X=3,456,7.
Probability distribution is :
X: 3 5 7
PX): | — — — 4 >
(X): 15 15 15 15 15
SECTION—E

(This section comprsies of 4 case-study/passage bases
question of 4 marks each into such-parts)

Q. 36. Three shopkeepers P, Q and R go to a store to
buy stationary. P purchases 12 dozen notebooks, 5 dozen
pens and 6 dozen pencils. Q purchases 10 dozen notebooks,
6 dozen pens and 7 dozen pencils. R purchases 11 dozen
notebooks, 13 dozen pens and 8 dozen pencils. A notebook
costs %40, a pen costs ¥12 and a pencil costs Z3.

Based on above information, answer the following :
(a) Findthe number of items purchased by shopkeepers
P, Q and R represented in matrix form.
(b) If Y represents the matrix formed by the cost of
each item and X represents the matrix formed by
the number of items, then find XY.

[ Notebooks Pens Pencils
12 5 6
Ans. (a) X = 10 6 7
1 13 8
[40x12 480
| 3x12] | 36
12x480+5x%x144+6 X 36
sy = | 10X 480 +6x144+7x 36
11x480+13x144 +8x 36
5760+ 720 + 216 6696
_ | 4800+864+252 |_ |5916|.
5280+ 1872 + 288 7440

Hence, X =3 6696, Y = ¥ 5916, Z = ¥ 7440.0

Q. 37. Answer the questions based on the given
information :

Two metal rods, R; and R,, of lengths 1 cm and 12 cm
respectively, are insulated at both ends. Rod R; is being

heated from a specific point while rod R, is being cooled
from a specific point. The temperature (T) in Celsius within
both rods fluctuates based on the distance (x) measured
from either end. The temperature at a particular point
along the rod is determined by the equation :

T=(16-x)xand T (x - 12) x for rods R; and R,
respectively, where the distance x is measured in metres
from one of the ends.

(a) Find the rate of change of temperature at the
midpoint of the rod that is being heated. Show your steps.

(b) Find the maximum temperature attained by the rod
that is being cooled. Show your steps.

Ans. (@)We have : T =(16-x)x and T = (x - 12) x.
dT dT
—— =16-2 and —=2x-12
dX dX
dTil dTil
dx =16-16=0and gy
dx x=8 an dx (=8
=12-12=0
(b) T]x=3 =(16-8)8=8x8=64
and  Tli_g =(6-12)6=-36.

Q. 38. Milie purchased an air plant holder, which is in
the shape of a tetrahedron.

Let A, B, C and D are the coordinates of the air plant
holder where A= (1,1,1),B=(2,1,3),C=(3,2,2)and
D = (3,3, 4).

Based on the above information, answer the following
questions.

(1) Find the position vector of AB .
(I1) Find the position vector of AC.
(1) Find the position vector of AD.
Or
Find the area ofAABC A A A
Ans. (I)  PV.of AB = (2|+J+3k) (i+]j+k)
= I+2k.
— AN A A A A
(1) PV.of AC = Ri+2]j+2k)—(i+ j+k)
A AN
= 2i+j+k
(UD)] PV.of AD = (3|+3]+4k) (I+j+|()
= 2|+2]+3k
Or
AAA
— — ! J k A A A
ABxAC=|1 0 2|=-2i+3j+k.
2 1 1
Area of AABC = %|AB><AC|

4 .
sq. units.

%1/4+9+1
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SECTION—A

(Multiple choice questions, each question carries
1 mark)
1. Let R be the relation in the set N given by :
R={(ab):a=b-2b>6} Then:

(@2 4€R (b) (3,8) ER
(c) (6,8) €R (d) 8, 7) €R.
Ans. (c) (6, 8) € R.

2. Iftantx=y, then:
@-1<y<1 (b) —5<yss

T T
(c) —5<y<3y

Ans. (c) —%< y<%.

-1 27 .
3. Ccos cos? is equal to :

il o 2T
@ ®)
z N
© 3 @ 3
27
Ans.(b)?.

4. sin (tan1x), | x| < 1isequal to :

X 1
(b)
1—x2

(@)
©

\/1—x2
1 X
JL+x2 @ e
X
Ans.(d)\/1+7.
6 0 -1

5. The value of the determinant |2 1 4 | is:
1 1 3

76

(a) 10 (b) 8

(c) 7 (d) -7.
Ans. (d) -7.

A function f: R = R is defined by :

1
f(x) = 4,Inzsxso

Which of the following statements is true about the

1
function at the point x = I”E ?
(a) f(x) is not continuous but differentiable
(b) f(x) is continuous but not differentiable
(c) f(x) is neither continuous nor differentiable
(d) f(x) is both continuous as well as differentiable.
Ans. (b) f (x) is continuous but not differentiable.

dy .
If (x2 + y2)2 = xy, then —= is :
(x= +y9)c = xy, then . IS

y+4x(x2 + y2)
4y(x2 + y2)—x

y—4x(x +y?)

@) x+4(x2+y2)

y—4x(x* +y%)
4y(x2 + yz)—x

4y(x2 + yz)— X
y—4x(x* +y?)
_ 2,2
Ans. (c) M
4y(x2 + y2)— X
The absolute maximum value of the function f (x)

=4x - 1X2 in the interval [—2,2] is:
2 2

(@) 8 (b) 9

(c) 6 (d) 10.

Ans. (a) 8.

I

x(x2 +1)
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10.

11.

12.

13.

14.

() Iog|x|—%|0g(x2+1)+c

1 2
(b) Iog|x|+EI0g(x +1)+c

1 2
(c) Iog|x|—EIog(x -1)+c

1 2
(d) Iog|x|+§log(x -1+c.

1 2

Ans.(a)log|x|—EIog(x +1)+c.
/8

J. tan®(2x)dx is equal to :
0

4- 4
@ 5 0 5~
4—m 4-m
© =, @ =
4—7
Ans. (a) 5

Avrea of the region bounded by the curve x2 = 4y, y = 2,
y = 4 and the y-axis in the first quadrant is :

(a) 8(4—+2) (b) %(4—@

3
© 5(4—@ (d) 4—+2.

Ans. (b) %(4 —2).

Which of the following differential equations cannot
be solved, using variable separable method :

dY  x+y  —x+y
— =8 +e
@ 4
(b) (y*=2xy) dx = (x* - 2xy) dy

d—y—1+ +y+
€ xy g TLHx+y+xy

dy
—+y=2
(d) i y=2,
Ans. (b) (y2 - 2xy) dx = (x2 — 2xy) dy.
The order and degree of the differential equation :

272 d2
{1+(d—y) } = d_g respectively, are :
X

dx
@ 1,2 (b) 2,2
(c) 2,1 (d) 4,2
Ans. (¢) 2, 1.

A
A unit vector a makes equal but acute angles on the

A
coordinate axes. The projection of the vector a on

77
the vector b = 51\+7jA—I/<\ is
11 11
@ Is ®) 573
4 3
© 3 @ 575
11
Ans. (a) T

15. If §_E=%|§||E|, then the angle between 3 and b

(b) 30°
(c) 60° (d) 90°.
Ans. (c) 60°.

16. Direction-cosines of the line :
x-1 1-y 2z-1

2 3 12 are :

@ <222 ) < s>
777 J157 ' \157 ' V157
2 3 6 2 36

( <_1__1__> d [ R .

(c) T3S (d) <TmTo>

Ans.(d) <2 -3 8

7'7

17. The corner points of the feasible region for a Linear
Programming problem are P (0, 5), Q (1, 5), R (4, 2)
and S (12, 0). The minimum value of the objective
function Z = 2x + by is at the point :

(a) P (b) Q
() R ) s.
Ans. (¢) R.

18. If A and B are two events such that P(A) = 0.2,
P(B) = 0.4 and P(A U B) = 0.5, then value of P (A/B)
is:

(@ 01 (o) 0.25
(c) 05 (d) 0.08.
Ans. (c) 0.5.

In the following questions a statements of Assertion
(A) is followed by a statement of Reason (R). Choose the
correct answer into of the following choices.

(a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
explanation of ‘A’.

(b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
correct explanation of ‘A’

(c) “A’is true but ‘R’ is false.
(d) ‘A’ is false but ‘R’ is true.
19. Statement-(A) :

d .
If y satisfies X2ﬁ+ Xy=sInx, y (1) = 2, then

2 -
sint
EN
t

1

the value of y (2) is

N

Statement—(R) :

. : dy
The solution of the linear equation o +Py=Q can
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be obtained by multiplying with the factor eJ P .

Ans. (d)'A’ is false but ‘R’ is true.
20. Statement-A : The point A (1, 0, 7) is the mirror
image of the point B (1, 6, 3) in the line :
X y-1 z-2

1 2 3

. X y-1 z-2 .
Statement-R : The line IszT bisects

the line-segment joining A (1, 0, 7) and B (1, 6, 3).
Ans. Mid-point of AB is M (1, 3, 5).
L X y—-1 z-2
This lies on 1 = 5, T 3 ..(1)
Now direction-ratios of AB are :
<1-1,0-6,7-3> e <0,6,-4>
and direction-ratios of (1) are < 1, 2, 3 >.
Since (1) (0) + (2) (6) + (3) (- 4) =0,
. AB is perp. to the given line (1).
Hence, (B) is true.

SECTION—B

(This section comprises of very short answer type
questions (VSA) of 2 marks each)

Q. 21. Write in simplest form :tan_l(\/m),x <
1+cos X

1—cosx)

Ans. LHS = tan~!

1+ cosx

[:'1—00526’ =2sin? f;1+cos28 = 2cos? 6’]

—tan! ,/tanzl — tan~ Y tan 3| =2,
2 272

Or
Write in simplest form :

w
w

X -1 X
Put 2 =tan 6 so that 0 = tan a2

.. Given expression

_1(3tan0—tan36
=tan | ————

1—3nle ) = tan™! (tan 36)

30 =3tan~1%.

a

Q. 22.A stone is dropped into a quiet lake and waves
move in circles at the speed of 5 cm/s. At the instant when
the radius of the circular wave is 8 cm, how fast is the
enclosed area increasing ?

Ans. Let ‘r’ be the radius of the circular wave.

Then A= ar?,

where A is the enclosed area at time t.

Differentiating w.r.t. t, we have :

dA dr dr
—_— = — = = 5 /
dt 2 dt 2zt (5) [ dt om S}

= 107r.

When r = 8 cm, %
enr=8cm -~

Hence, the enclosed area is increasing at the rate of
807 cm?/s, where r = 8 cm.

Q. 23. Prove that the function g(x) = log x do not have
maxima or minima.

Ans. We have f (x) =log x.

= 107 (8) = 80r cm?/sec.

¢ 0= L

)=

Now f (x)=0
1

=> — =0,
X

which gives no real value of x.

Hence, f (x) does not have maximum or minimum values.
Or

Calculate the absolute maximum and absolute

x+1

\/x2+1

minimum value of the function f (x) = ,0=x=<2

Xx+1

Ans. We have : f (x) = .
x2 +1
X2 +1(1+0) —(x +1) (2x+0)

S X)) =

lxz 11— X2+X

2

X2 +1—x%—x

_ X“+1 _ _ 1-x
x2 +1 (x2 +1)3/2 (x2 +l)3/2 .
Now f(x) =0=>1-x=0=>x=1€]0,?2].
0+1 1
Now f(0) = 0+1=1 =1,
1+1 2
0= "
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2+1 3
and f(2 = m :E.

Hence, absolute maximum value is \/— and absolute

5
min. value is 1.

a a

Q. 24. Show that J f(x)g(x)dx=2J f(x)dx, if f

0 0
and g are defined asf(x) =f(a—x)andg (x) + g (a—x) =4.

Ans. Let 1= J f (x)g(x)dx

T f(x)dx:T f (a—x)dx
0 0

But fa-x)=f(x
and g (x) + g (a—x) =4 [Given]
= g@-x=4-g(©x.

x)[4-g(x)]dx = 4J f(x)dx -1
0

=>2|:4T f (x) dx :I:ZT f(x)dx.

Q. 25. Differentiate tan—l(l‘:f]oix

) with respect to X.

_ 1+cosx
y = —_—

Ans. Let
sin X

2cos -

25|n cosf

-1 cot— =tan~ (tan(z—i))
2] 2 2

_r_X
T2 2
dy _,_1__1
Hence, &—0 5="%
SECTION—C

(This section comprises of short answer type
guestions (SAQ) of 3 marks each)

-1
x*+1

Q.26 Evaluate : [ - dx.

Ans. | :J Z

XT+1 + =

1
e, ()
dx:j—xdx_
x2 !
2

[Dividing Num. and Denom. by x?]

1
Putx+; =t so that (l—j dx = dt.

X

1 1
Alsox?+2+ — =12 => X+ 5 =t2-2
X X

=J a =J at Formj
t2—2 2_(\/5)2 x _a
:ilogt_ﬁ+c
242 t++2
1 x+——f
= log +c
2y2 x+—+ﬁ
X
B |x —J_x+1|
|x +J_x+1|
9 4

evaluate P(A/B).

P(ANB) _ 4/13 4
Ans. P(A/B) = P(B) =9/13°9"

Q. 28. Evaluate : I Jtan x dx .

Ans. Let | = I Jtan x dx .
Put ftanx =t| i.e. tan x = t?

2t dt _ 2t dt
1+tan2x 1+t4'

2t°
I:Jt2t4dt=_[ 4dt
1+t 1+t

J‘ (t +1)+(t —1)
t*+1

so that sec2 x dx = 2t dt i.e. dx =

(Note this step)

2 2
J‘ t4+1dt+J' t4 1dt
7 +1 " +1
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Now Iy
put t-> =
u i y
2 1

Also " +—
t

Iy

And, Iy

1
Put t+¥:z

1
Also t? + -

I+ 1 ...(1) (say)

1+i

2
t“+1 2
:I4 dt:j e
tr+1 247
t2

[Dividing Num. & Denom. by t?]

1
+t—2)dt=dy_

so that |1

=y2+2

d d
i I yziZ:I (x/§)2y+y2

"' Form:J .

_ 1
1L = —tan

y
22T 2

tan

- L
2

itan'1 tz—_l
V2 Jat )

1- =

2

t° -1 t2

= dt = J. dt
j t4+1 2 1

[Dividing Num. & Denom. by t?]

1
5o that 1——2 dt =dz.
t

I
'_0
N
Nla
| N
N

I
—
N
|
;%
N

1
—1o
22 8| 742

log
22 t+%+\/§

1 log t2 -2t +1
22 T+l
1 t2 -1
. From (1), 1 = —tan~?
V2 [ Va2t
1 t —ft+1
+ log
22 0| 2|
1. (tanx —1)
= —=tan
V2 v2tan x
+ 1 log tanx—\/2tanx+1
2\2 tan x +M+1
Or
/2
Evaluate : log sin x dx .
0
/2
Ans, Let | = j log sin x dx (1)
0
/2
| = I log {sin (g - x) }dx [Property V]
0
/2
= I= j log cos x dx .(2)
0
Adding (1) and (2),
/2 /2
= f log sin x dx + f log cos x dx
0 0
/2
= J (log sin x + log cos x) dx
0
e sin 2x
J log sin x cos x dx = I Iog( de
2
0 0
/2
= j log (sin 2x —log 2) dx
0
/2 /2
= J log sin 2x dx — J log 2 dx (3
0 0
/2
For f log sin 2x dx :
0
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1
Put2x =t sothat2dx =dti.e.dx= E dt.

When x =0, t = 0. When ng,t:n.

/2 T 1
j log sin 2xdx=j log sint.Edt
0 0

T
1 .
= EJ. log sin x dx [Property 1]
0

1 /2
=E.2 '[ log sin x dx
0
[ log sin (7t — x) = log sin x]
/2
= J. log sin x dx = I.
0
From (3), 21 =1—log 2 .[x]3/2
4
= l=-log2.|—-0].
) [2 }
Hence, | = -z log 2.
2
Q. 29. For the differential equation xy%=(x+2)(y+2),

find the solution curve passing through the point |
(1, -1).
Ans. The given equation is :

d
Xy %z(x+2)(y+2)

ydy x+2

5= dx. [Variables Separable
y+ X

Integrating, inz dy:JX:Z dx+c

y+2-2 2
————dy=||1+—|dx+cC
= y+2 d j( x)

— J.l.dy—ZJ.ﬁdy=J‘l.dx+ZJ.%dxch

= y—2log|y+2|=x+2log|x|+c ..(2)
which represents the family of curves.
The required curve passes through (1, — 1).
-1-2log|l|=1+2log|l]|+c
= -1-2@0)=1+2(0)+c
[~“log|1]|=log1l=0]

= -1=1+¢c = c=-2
Putting in (1),y—-2log|y+2|=x+2log|x|-2
= y-x+2=log|x?(y+2)?],
which is the reqd. solution curve.

Or

Find the particular solution satisfly the given condition :

[xsinz(%)— y}dx+ xdy =0; y=% when x = 1.

Ans. The given differential equation is :

[xsinz(%)— y}dx+x dy=0

c2(Y) Y| dy
sin“| = |—-=|+— =
:>[ (x) x} dv 0 -(1)
y_. . _
Put « =V ie, y=vXx
dy
so that — zZvV+X
dv

. (1) becomes : (sinfv—v) +v+=0

d
= sin‘2v+x—y=0
dv

dx
= =~ +cosec?dv = 0

” | Variables Separable

. dx 2
Integrating, .[7+J.cosec vdv=0
= log| x|+ (-cotv)=0

=>Iog|x|—cot¥=0 ..(2)

1
Whenle,yzz

wl4
.~ log (1)—cotT =0
= 0-1=0

Putin (2), Iog|x|—cot%:—l

:>Iog|x|—cot%+1:0,

which is the reqd. particular solution.
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Q. 30. Maximise Z = 3x + 4y
subject to the constraints : x +y < 4, x =0,y = 0.
Ans. The system of constraints is :

X+y<4 (1)
andx>0,y>0 ..(2)
The shaded region in the following figure is the feasible
region determined by the system of constraints

-

YA
\ B(0,4)
N
7
A(4,0
X' (4.0 >
s \ X
vy
Fig.

It is observed that the feasible region OAB is bounded.
Thus we use Corner Point Method to determine the
maximum value of Z, where :

Z=3x+4y ..(3)
The co-ordinates of O, A and B are (0, 0), (4, 0) and
(0, 4) respectively.
We evaluate Z at each corner point :

Corner Point Corresponding value of Z

O :(0,0) 0

A: (4,0 12

B: (0, 4) 16 (Maximum)

Hence, Z,,,, = 16 at the point (0, 4).
Or
2 3 4
IfA=|1 -1 0] find AL Hence, solve the

0 1 2

system of equations:
2X+3y+4z=17,x-y=3,y+22=1.

2 3 4
Ans.(D|A]=|1 -1 O
0 1 2

=2(-2-0)-1(6-4)
=-4-2=-6=0.
. A'is non-singular and as such A ~1 exists.

_|-1 0
Now Ay =

) 2‘:-2—0:—2

1 0 .
AlZZ_‘O 2‘:_(2_0):_21
1 -1
A13:‘0 1‘=1+0=1
Ale—‘l 2‘:—(6—4):—2;
2 4
Ap =g o|=4-0=4
2 3
3 4
Aq = 1 0 =0+4=4
4
Ay =-|1 ol =-0-4=4%

adjA =| Ay Ap A

-2 =2 1

= -2 4 -2

| 4 4 -5 |

[-2 -2 4

-2 4 4

| 1 -2 -5
. 1 -2 =2 4

Al = adj A =— 1 -2 4 41.)

Al =6 1 o s

(1) The given system of equations is :
2x+ 3y +4z =17

X-y=3
y+2z=1.
These equations can be written as AX = B,
2 3 4 X 17
whereA = |1 -1 0|, X=|Yy|andB=]| 3].
0 1 2 z 7

[ [A] = 0]
. the given system has a unique solution given by

X =A"B
[- AX =B = A1AX) = A1B = (A 1A)X = A1B
> IX =A1B = X =A1B]

Since A is non-singular,
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X 1 -2 =2 4 |17
ie |y oy -2 4 4 3 | [Using (2)]
z 1 -2 -5 7

-34-6+28 1 -12
= —Z| -34+12+28 | = —-= 6
17-6-35 —-24
2
=| -1 |.Hence,x=2,y=-1andz=4.
4

Q. 31.Minimise and Maximise Z = X + 2y
subjecttox +2y = 100,2x-y < 0,2x+y < 200,x,y = 0.
Ans. The system of constraints is :

X + 2y = 100 (1)
2x-y =<0 ..(2)
2x +y < 200 ..(3)
and X,y=0 ..(4)

c’)
E
X 0 AN | X
(100,0) %
4 S

The shaded region in the above figure is the feasible
region determined by the system of constraints (1)—(4).

It is observed that the feasible region ECDB is bounded.
Thus we use Corner Point Method to determine the
maximum of Z, where :

Z = x+2y ..(5)
The co-ordinates of E, C, D and B are
(20, 40)(on solving x + 2y = 100 and 2x —y = 0)

(50, 100)(on solving 2x +y =200 and 2x —y = 0)
(0, 200) and (0, 50) respectively.

Corner point | Corresponding Value of Z
E : (20, 40) 100 (Minimum)
C : (50, 100) 250

D : (0, 200) 400 (Maximum)
B : (0, 50) 100 (Minimum)

Hence, Z,., = 400 at (0, 200)

and  Z.;, = 100 at all points on the line segment
joining the points B (0, 50) and E (20, 40).

SECTION—D

(This section comprises of Long Answer Type
questions (LAQ) of 5 marks each)

Q. 32. Shown below the concrete elliptical water pipes,
each of 10 feet is length.

Concrete elliptical pipes

Inner circumference of the pipe

The graph given above represents the inner
circumference of the elliptical pipe, where x and y are in
feet. Assume hat the water flows uniformly and fully covers
the inner cross-sectional area of the pipe.

Find the volume of water in the pipe at a given instant
of time, in terms of 7. Use the integration method and show
your steps.

(Note : Volume = Area of the base x Height)

Ans. The equation of the ellipse is :

2—§+Z—z =1lie. §+£=1 (1)
From (1), % = —;—;
N y=1t % 36— x?
or y:i% 36-x°

Area of the quarter of the ellipse

6
= f %\/36—x2 dx
0
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6
4] xy36-x° , 361X
6 2 2 6
0
= %[{0+183in‘1(1)} -{0+0}]
2

[EY
[e0)
X

5] o

(b)The area of the whole ellipse = 4 (6m) = 24m sq. feet.
Hence, the volume of water in the pipe.

= Area of the base x Height

= 247 x 10 = 240 cubic feet.
Q. 33. Show that the relation R defined in the set A of

all polygons asR={(P,,P,) : P, and P, have same number
of sides}, is an equwalence relation. What is the set of all
elements in Arelated to the right angle triangle T with sides
3,4and5?

Ans. We have : R={(P,, P,), P, and P, have same number

of sides}.

X—2
f:A->Bdefinedbyf(x)= |75

R is reflexive. [-- P and P have same number of sides
=> (P, P)ER ¥ P € A]

R is symmetric. [-- (P4, P,) € R = P, and P, have
same number of sides

= P, and P, have same number of sides

= (P,, P;) €ER]

R is transitive. [-- (P;, P,) € R and (P,, P3) € R
= P, and P, have same number of sides & P, and P,
have same number of sides = P; and P, have same
number of sides = (P, P3) € R]

Hence, R is an equivalence relation.

Here T is a triangle.

. P € Alisrelated to T iff P and T have same number
of sides

= (P, T) € R iff Pand T have same number of sides
= (P, T) € R iff P is a triangle.

Hence, the set of all elements, which are related to T is
the set of all triangles in A.

Or
LetA=R-{3}andB=R - {1j. Consider the function :

3 Is f one-one and onto ?

Justify your answer.

Ans. Let x;, X, € R-{3}.
Now f(x) = f(x)
= =
= =2)(xx =3 = (x,=2) (x4 -3
= X Xo — 3% — 2%y +6 = XX —3X, — 2% +6
> 3% — 2% =—3X%X —2%
e X1 =%

and 3 —
triangle.

= fis one-one.

Lety € R - {1}.
Then fx) =vy.
When 2z =y, X # 3

X—3
> X—2 =yx—-3y
> X=Xy =2-3y
=> X :ﬂeA

1-y
{-.-2"33’:3— L ¢3]
1-y 1-y

. Corresponding to each y € B, there exists

2-3y 2-3y
EA fl—|=
1-y such that (1—y)

> f is onto.

Hence, ‘" is one-one and onto.
Q. 34 Show that the vectors 2i - j +,|(\,/I\—3j —5k
41 —4k form the vertices of a right angled

Ans. Let the position vectors of vertices A, B and C be

2i-j+k,i—3]—5k and 31— 4] — 4k respectively.

" AB = OB—OA
= (i-3j-5k)-i-j+k
= —i-2]j-6k.
AB = |AB|
— 2 2 2
= JCD2+ (22 +(-6)
= 1+4+36 = 41,
BC = oc-o0B
= (3i—4]—4k)—(i-3j-5k)
= 2i-j+k-
BC = |BC| = 22 +(-1)? +12
= \/4+1+ =6
andAC = OC OA
= 8i-4]-4k)—(i-]+K)
= i-3j-5k-
AC = |AC| = 12+ (—3)* + (-5

Now BC2 + AC2=6 + 35 = 41 = AB.
Hence, AABC is a right angled triangle.
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Or
Find the vector and the cartesian equations of the
line that passes through the point (3, -2, -5),
(3, -2, 6).
- -
Ans. Let a and b be the position vectors of the points A
(3,—-2,-5)and B (3, - 2, 6).

Then a =3Ii\—2f—5|2
- A N N
and b =3i—-2j+6k.
- > A
b—a =11k.
-

Let r be the position vector of any point on the line.
Then the vector equation of the line is :

- -

b—a

- -

r =a+41

-

ie. 1 = 3?—2?—5?%(11&)

S>xi+yj+zk = 31— 2]+ (114 -5)k.
Comparing, x=3,y=-2andz =111 -5.
Xx—=3 y+2 z+4+5
0 "0 T u G4
which is the cartesian from of the equation of the line.

Eliminating A,

Q. 35. A random variable X has the following
probability distribution :

X (0|12 |3|4|5|6 | 7

P(X)| 0|k |2k |2k |3k |k®|2k*|7k*+k
Determine
() k (i) P(X < 3)
(iii) P(X > 6) (iv) P(0< X < 3).

Ans. (i) Since 2P (X) = 1,
SO0+K+2k+2k+3k+ K2+ 2k +TK2 + k=1

> 10k2 +9k -1 =0

R C = —9+/81+40
B 20
o -9=*11_ 1 .
- 20 107

Since the probability is = 0, therefore, rejecting K = - 1,
1
we have : K = 10
{H) MPX<H=PX=0)+P(X=1)+P(X=2)

3
=0+k+2k=3k= 7.

10
() P(X>6)=P(7)
= 7k? + k
7 1 a7
100 10 100"

(IHPO<X<3) =P(X=1)+P(X=2)
=k+2k=3k= 3
- T 100
SECTION—E
(This section comprises of 4 case-study/passage bases
question of 4 marks each into such-parts)

Q. 36.Read the following passage and answer the
questions, which follow :

An organization conducted bike race under 2 different
categories-boys and girls. Totally there were 250
participants. Among all of them finally three from
Category 1 and two from Category 2 were selected for
the final race. Ravi forms two sets B and G with these
participants for his college project.

Let B = {by, b,, b3} G ={g,, g,} where B represents the
set of boys selected and G the set of girls who were selected
for the final race.

Ravi decides to explore these sets for various types of
relations and functions.

Based on the above information, answer the following :

(1) Ravi wishes to form all the relations possible from
B to G. How many such relations are possible ?

(I Let R : B = B be defined by R = {(x ,y): x and y
are students of same sex}. What is this relation R is ..... .

(1) Ravi wants to know among those relations, how
many functions can be formed from B to G ?

Or

Ravi wants to find the number of injective functions
from B to G. How many numbers of injective functions
are possible ?

Ans. (1)26  (11) equivalence  (111) 23 Or 0.
Q. 37. Read the following passage and answer the
guestions given below :

Teams A, B, C went for playing a tug of war game.
Teams A, B, C have attached a rope to a metal ring and is
trying to pull the ring into their own area.

Team A pulls with force F, = 6i+0] kN,

Team B pulls with force F, = —4i+4] kN,

Team C pulls with force F; = —3i—3]j kN,

C s
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(I) What is the magnitude of the force of Team A ?
(1) Which team will win the game?
(111) Find the magnitude of the resultant force exerted
by the terms.
Or
In what direction is the ring getting pulled?

Ans. Here, |F1| = \/g2 402 = 6kN
|F2| =y(-4)%+42 = {16+16 = /32 = 42 kN
IFa| =y(=3)2 +(-3)> = J9+9 = V18 = 3J2 kN

(I) Magnitude of force of Team A = 6 kN.
(1) Since, 6 kN is greatest,
.. team (A) will win the game.

() |Fy| =Fy +F2 +Fs
= 6i+]—4i+4]-31—3] = —i+]

SR EED2 @2 = ViHL = V2 KN
Or
Here, F = —i+]

o= fhy . o7 37

. 0 =m- tan (1)-/z YRRV
Where ‘0’ is the angle made by the resultant force with ;
the +ve direction of x-axis.

Q. 38.Answer the questions based on the given
information.

Rubiya. Thaksh, Shanteri, and Lilly entered a spinning
zone for a fun game, but there is a twist: they don’t know
which spinner will appear on their screens until it is their
turn to play. They may encounter one of the following
spinners, or perhaps ever both :

Different combinations of numbers will lead to exciting
prizes. Below are some of the rewards they can win:

e Get the number ‘5°, from Spinner A and ‘8’ from
Spinner B, and you’ll win a music player!

« You win a photo frame if Spinner A lands on a value
greater than that of Spinner B!

(1) Thaksh spun both the spinners, Aand B in one of his
turns.

What is the probability that Thaksh wins a music player
in that turn ? Show your steps.

(11 Lilly spun spinner B in one of her turns.

What is the probability that the number she got is even
given that it is a multiple of 3 ? Show your steps.

(1) Rubiya spun both the spinners.

What is the probability that she wins a photo frame ?
Show your work.

Or

As Shanteri steps up to the screen, the game
administrator reveals that for her turn, the probability of
seeing Spinner A on the screen is 65%o, while that of Spinner
B is 35%.

What is the probability that Shanteri gets the number
‘2’ ? Show your steps.

Ans. (I) P (5 from spinner A) N P (8 from spinner B)
1.1 1
= —X=— = —.
4 8 32
(1) P (Even/Multiple of 3)

P (Even and Multiple of 3)
= P (Multiple of 3)

1/8

" 28
(111) Here P, = (getting 2 from spinner A and 1 from
spinner B)

_1
=2

1 1 1

= —X=—=—,
2 8 16

P, = (getting 5 from spinner A) and (either 1, 2, 3 or 3 from
spinner B)

1 (1 11 1)

= =X|=+=+=+=
4 \8 8 8 8
1 4 1

= —X—= = -,
4 8 8

Since P, and P, are mutually exclusive,
P (wins a photo fame) = P; + P,

1 1 3
= —+—-=—.
16 8 16
Or

P (Getting 2) = [P (Spinner 2) x P (Getting 2/Spinner A)] +
[P (Spinner B) x P (Getting 2/Spinner B)]

65 1 3B 1
==X || —=+=
100 2 100 2
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SECTION—A

(Multiple choice questions, each question carries

1.

1 mark)

LetA={1,2, 3}, B={4,5,6,7}and let f = {(1, 4),
(2, 5), (3, 6)} be a function from A to B. Based on the
given information, f is best defined as :

(a) Surjective function (b) Injective function

(c) Bijective function (d) Function.

Ans. (b) Injective function.

If sin~l x =y, then :

T T

iy < =

(@0<y<m (b) —5 <Y<
O<y< d __1t< <—1T
(c)0<y<m (d) , <Y<5.

T T
Ans. (b) —ESYSE.

Given that matrices A and B are of order 3 x n and
m x 5 respectively, then the order of the matrix :
C=5A+3Bis:

(@ 3x5andm=n (b)3x5
(c) 3x3 (d) 5 x 5.
Ans. (b) 3 x 5.

If A is square matrix such that A2 = A, then (I + A)3 - 7A
is equal to :

(@ A (b) I +A
() 1-A d) I
Ans. () | - A.

Given that A is a square matrix of order 3 and
| A|=-4,then|adj Alisequal to:

(@ -4 (b) 4
(c) -16 (d) 16.
Ans. (d) 16.

For what value of ‘k” may the function

2
f(x) = {k(3x —5x), x=0 become continuous ?

cosx , x>0
(@0 (b) 1
(c) —% (d) No value.

Ans. (d) No value.

IF £ (x) = €05~ 1~/X, 0<x < 1, which of the following
is equal to f” (x) ?

87

1—

(@) (b)

1—

2T
-

-1

Oapan ke

A

2Jx(1-x) "

Ans. (d)

8. The area of a trapezium is defined by function f and

given by :

f(x) = (10 + X) /100 — x2 .

Then the area when it is maximised is :
(@) 75cm? (b) 743 cm?
(c) 7543 cm? (d) 5cm?.
Ans. () 753 cm?.

sz —8x+ 7 dxisequal to :
(a) %(x—4)wlx2 —-8x+7

+9Iog|(x—4)+,lx2 —-8x+7]|+cC
(b) %(x+4)\/m

+9log|(x+4)+ x2—8x+7|+c
1 2
(C)E(X_4) XS —8x+7
—3ﬁlog|x—4+ x2—8x+7|+c
1 2
(d)E(X_4) X® —8x+7

—%Iog|x—4+ x2—8x+7|+c.
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10.

11.

12.

13.

14.

15.

16.

1
Ans. (d) E(x—4)wlx2 —-8x+7
—%Iog|x—4+1/x2—8x+7|+c.
m/2

. (1 .
j —Zsm(—]dx, where x # 0, is equal to :
X X
-n/2

(@ -2 (b) O
(c) 1 (d) =
Ans. (b) 0.

The area bounded by the curve y = 4 sin X, x-axis
from x = 0 to x = 7 is equal to :

(a) 1 sg. units (b) 2 sg. units

(c) 4 sg. units (d) 8 sg. units.

Ans. (d) 8 sg. units.

The integrating factor of the differential equation

X % —y=2x%is
(a) e (b) e
1
© @ x
Ans. (c) %
The solution of the differential equation :
Xg—i+ 2y =x2is:
2 +cC x2

(@ y= P (b) y=—+c

x*+c x*+c
() y= 2 (d y= NG

_x*+c

Ans. (d) Y= 12

ANOA A A AN A
The value of (i X j). j+(jxi).k Is:

(@ 2 (b) 0

() 1 (d) -1.

Ans. (d) -1.

If |al=4 and-3 <A < 2, then |Aa| liesin :
(a) [0, 12] (b) [2, 3]

(c) [8,12] (d) [-12, 8].

Ans. (d) [-12, 8].

If a line makes angles of 90°, 135° and 45° with the
X, y and z-axes respectively, then its direction-cosines
are :

1 1 1 1

(a) <0,—E,$> (b) <—$,O,E>
1 1 1 1

(© <EIO’_E> (d) <0,—E,E>-

Ans. (a) <0,— L

1
NN

17.

18.

A Linear Programming Problem is as follows :

Maximise/Minimise objective function Z = 2x —y + 5.
subject to the constraints :

3x + 4y < 60

x+3y <30

x=0,y=0.
If the corner points of the feasible region are A (0, 10),
B (12, 6), C (20, 0) and O (0, 0), then which of the
following is true ?
(a) Maximum value of Z is 40

(b) Minimum value of Z is—5

(c) Difference of maximum and minimum values of Z
is 35

(d) At two corner points, value of Z are equal.

Ans. (b) Minimum value of Zis-5

From the set {1, 2, 3, 4, 5}, two numbers a and b

a

(a # b) are chosen at random. The probability that b

is an integer is :

@ 3 ® %

3
© 3 @ <.
Ans. (c) %

In the following questions a statements of Assertion

| (A) is followed by a statement of Reason (R). Choose the
correct answer into of the following choices.

19.

(a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
explanation of ‘A’.

(b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
correct explanation of ‘A’

(c) ‘A’ is true but ‘R’ is false.

(d) “A’ is false but ‘R’ is true.

i - sin-l iilay = Loy |3
Assertion (A) : sin™ 2x + sin™* 3x = 3 =X 76

Reason (R) :  Sum of two negative angles can’t be
equal to positive.
Ans. (c) sin™! 2x + sin"1 3x = %
2o cos~l T cos iz = &
> 5 —C0s 2x+ > —Cos 33X = 3
) Ao 2
= COS™ 2X + COS™™ 3X = 3
> cos_1(6x2—\/1—4x2 \/1—9x2) = ZTJT

1
= 6x> —1-13x% +36x* = 73

2
= (BX2 +%)

1 - 13x2 + 36x4
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> 36x4 + 6x2 + —‘11 =1 - 13x2 + 36x*
3
2_ 2
> 19x< = a
_ 3
> x= = _76

But sum of triangular numbers = %

3

76"
But (R) is false.

20. Assertion (A) : The points A (2, 9, 12),B (1, 8, 8), C
(-2,11,8) and D (- 1, 12, 12) are the vertices of a
rhombus.

Reason (R) : AB=BC =CD =DAand AC # BD.
Ans. (d) AB = |(2-1)2 +(9-8)2+(12-8)% = V18 =3,2.

SimilarlyBC = 3v2, CD =32 and DA = 3.2 .
Also, AC =6and BD = 6.

Thus, AB =BC =CD =DAand AC = BD.

.. ABCD is not a rhomlus.

Thus (A) is false.

But (R) is true.

SECTION—B

(This section comprises of very short answer type
questions (VSA) of 2 marks each)

sin~1 (E) +sin™1 (E) =7 .
X X 2
Ans. The given equation is :
sin~! (E) +sin! (E)= z ..(1)
X X 2
sin™? (E)
X
= E-sm [n sin_l(iﬂ
X 2 X
2
= E = cos(sin'1 (E))= 1—(5)
X X X

[ cos (sin_lx)=\/1—x2,|x|<1]

52
<= 144 = x2 — 25 = x2 = 169.

Hence, x =

Q. 21. Solve :

2
= (E) =1-
X
Hence, x = 13. [ x == 13 does not satisfy (1)]
Or

43 . .8 _ 84

Show that : sin E —sin

A Ltsin_lg—x d sin” i—y
ns. Le 5 an 17 .

8
sin x = smy——

so that cosx_wll sin x_‘/l— ‘/ > 5
and cosy_ﬂl sin y_‘f 2682 ‘/js 15.

Now cos (X —y) =c0os X cos Yy + sin x sin'y

() () (3)- 5%

o'lloo

X =cost (%j
= y a5 )
Hence, sin~t 3. sin~t 8 =cost iad .
5 17 85

Q. 22. The length x of a rectangle is decreasing at the
rate of 3 cm/minute and the width y is increasing at the
rate of 2 cm/minute. When x =10 cm and y = 6 cm, find
the rates of change of (a) the perimeter, and (b) the area of
the rectangle.

Ans. We have : 3—1(:—3 (1)
dy
and —=2 (2
ot )
(a) Perimeter, p = 2x + 2y.
dp_, 0,y
dt dt dt
=2(-3)+2(2) [Using (1) and (2)]
=-6+4=-2
Hence, d_p] =-—2cm/m.
dt
x =10
y=6
(b) Area, A=xy.
dA dy dx
—=X—+ y -
dt dt dt
=x(2) +y (- 3). [Using (1) and (2)]

dA
Hence, E} =10(2) +6(—3) =20—18=2 cm?*/m.
o0
Q. 23. Prove that the function g(x) =

maxima or minima.
Ans. We have f (x) = log x.

f )=~

log x do not have

f 05 2=0
= = — =
() -0

which gives no real value of x.

Hence, f (x) does not have maximum or minimum values.
Or

Determine the absolute maximum and absolute minimum

values of the following in the stated domains :

Now

y= 1x2+5x+§;—65xs—2
2 2
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Ans. We have :y = EXZ +5x+ (1)
dy 1
—=—-(2x)+5(1)+0
=5 @)+5()
§:x+5 (2
dy :
Now&:Oglves:x+5:0:>x:—5€[—6,—2].
3
Now y] =2 (-62+5(-6)+
2 2
X=—6
=18 30+§——2
T 2 2

j] = 5 52 45(5)+ 5
X=-5
25 3_

=—-25+ -11
2 2

1 3
Y S
and E/] 2(2) +5(=2) + 5
X=-2
1
—o-10+ 2= 1
2 2

1
Hence, the absolute max. value of y = Y and absolute

min. value of y = -11.

a
Q.24. If f ! 2dx:g, find the value of ‘a’.
0 4+X

a a
1 dx
Ans. J‘ —ZdX:_“ 22—2
0 4+ X 0 + X

‘ 'Form: f 5 "

aZ+x
1 a

—[tan_li]

2 21y

1, _ _
= —[tan 12—tan 1(0)]
2 2

= —tan
2 2
By the question,
1 14 T 14 4
—tan "— = — = tan " — = —
2 2 8 2 4
a T a
= — = tan— = — =1
2 4 2
Hence, a=2
x+1
Q. 25. Differentiate sin~ | wrt x.
1+4%

2X+1
Ans. Let y = sin™!
1+ 4%
. 2.2%
= sin7?! — |
14 (2%)
Put 2X = tan 6
so that 0 = tan~1(2%) (1)
sin-1 2tanf
Then, y = 1+tan’6
= sin"(sin26)

= 26 =2tan"%(2%). [Using (1)]

dy _ 1 d
i S ]
dx 1+ (2% dx )
= _2 2% .log 2
1+ 4%
_ 2%*log2
1+4%
SECTION—C

(This section comprises of short answer type
questions (SAQ) of 3 marks each)

Q. 26. Evaluate : J. (y/tan x + Jcot x) dx .

Ans. I :J. (Jtan x + y/cot x) dx
1
_ J' tanx + dx
tan x
Put tanx =t i.e., tan x = t2

so that sec? x dx = 2t dt
ie. (1+tan?x) dx =2tdtie (1+t4) dx=2tdt

2t
1+t

2
| = J. t +];1 2t dt
t@+t7)

2
_[ dt—ZJ. 1+1/t
t +1 i
t2

[Dividing Num.. & Denom. by t?]

dt .

i.e. dx =

1 1
Put t-—=y  so that 1+t—2)dt=dy.
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1
Also, 2 =24+ = =2
2

1
> t2+—2=y2+2.
t

_ dy
l=2| —1—
I (v2)? + y?

Q. 27. Consider the experiment of throwing a die, if a
multiple of 3 comes up, throw the die again and if any other
number comes, toss a coin. Find the conditional probability
of the event “the coin shows a tail’, given that ‘at least one
die shows a 3.

Ans. Let n be the number of throws when a multiple of 3
occurs.

. P (a multiple of 3 i.e. 3 or 6) in one throw

21

2
6

1 n
P (a multiple of 3) in n throws = (g) .

1
P (getting a 6) in one throw = s

1 n
P (getting a 6) in n throws = (5) .
..Probability of getting at least a 3 in n throws

(6] -G

Let a multiple of 3 do not occur in (n + 1)th throw.
P (getting 1, 2, 4, 5) in (n + 1)th throw

In the next throw a coin is tossed and tail occurs.

1
P (getting a tail) = 3

P (getting at least a 3 and a tail) in (n + 2)th throw

1" (1|2 1
= —_ _— — — X —
3 6 3 2
Since n = oo, the probability of getting at least a 3 till tail
is obtained

G-

(RN
o

Q. 28. Find:J' _8X*5 4y

Ans. Let 3x+5=A(2x+4) +B.
Comparing, 2A=3,4A+B=5
3 3
A=—B=5-4|—
Q 2 (2)
=5-6=-1
3
—(2x+4)-1
5 (2x+4)

dx

. 3X+5
- x=[2
X®+4x+17 X" +4x+7

29 x5 v ax+7 X< +4x+7
NOW |1:I22)(—+4dx.
X +4x+7

Put x2+4x+7=t sothat (2x +4) dx = dt.

I1=I%=Iog|t|=log|x2+4x+7|-

And, |2=J.2;dx
XS +4x+7

) 1
_I(x2+4x+4)+(7—4)

_ IL
(x+2)° + (\/5)2
Putx +2 =y so that dx = dy.
dy dx
s L= "Form: | ———="
? j V3 +y? J a2 +x?




92

HOLY FAITH ROCKET (CBSE)

1 1y
- — tan" —=
NE] V3
1 gt X2
"B 3
L 3
Putting in (1), | = 5 log | X2 + 4x + 17 |
1 -1 (X+2)
——tan T —+
V3 NE]
Or
T xsinx
Evaluate : (i) j ————dx
0 1+cos“x
n A si
(ii) Evaluate : IL”Zde
1+ cos” x
0
T sin
Ans. (i) Let |=j I dx (1)
1+ cos” X
0
T X) sin X
I=J (m = x) sin (- )d [Property V]
0 1+ cos? (m-x)
T (m = x) sin x
= —de
0 1+ cos” X
A .
=n.|‘ _SINX o .
0 1+cos? x [Using (1)]
K sin x
- 2|=nj—2dx (2)
1+ cos” X
0
: sin X
Now I1:J-—2dx.
01+cos X
Putcosx =t so that — sin x dx = dt
i.e. sin x dx = —dt.
Whenx=0,t=cos0=1.
Whenx=m,t=cosmt=-1.
- 1
|1:J. —dt2 :J. dt2 [Property 11]
1 1+t _11+t
a B 1 -1
:[tan t] 1:tan 1-tan (-1
:tan_11+tan_11=£+£=£.
4 4 2
T J'L'z
~From (2), 21=n | = |>21=—.
2 2
2

Hence, | =

4

4xsin X

(ii) |

l+cos x

4(m— x)sm(n x)d

[ives
T

1+ cos? x

1+ cos? x

J‘4(n—x)smxdx
SN g
1+cos” x

1

Ny o

B
—_—

sin x
dx

1
I
Q

1+ cos? x

sin X

N
Q

O3 O—a @

——dx (1
1+ cos? x @

|__[ sin x dy
17 ) 14 cos? x

Put cos x =t so that — sin x dx = dt
i.e., sin dx = —dt
whenx=0,t=1, whenx=m,t=-1

a

—dt
|1:I 2dt
1 1+ tan

—tan"1 ]2
—[tan7? (-1) - tan"1 (1)]

I
l|—|
I
|
NG|
1
I
NS

From (1), |

1
N
Q
VY
N
N—
I
Q
N

Q. 29. The volume of spherical balloon being inflated
changes at a constant rate. If initially its radius is 3 units
and after 3 seconds it is 6 units. Find the radius of balloon
after t seconds.

Ans. Let ‘r’ be the radius of spherical balloon at any time
‘.

4 3
= —Tmr
Vv 3 .

By the question,

d(4 3
—|—nr’ [=k
- dt(3n)

4 2 dr
—n3r°) —=Kk
3 ™) G

d_\t/ =k (constant)

= 4ur? dr =k dt.

U

|Variables Separable
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Integrating, 4nJr2dr =k jldt +c

3

= an’ ke
3

..(1)
Whent=0, r=3.

4?TE(ZY):O+C = c=36m.

Whent=3,r=6.

4?”(216) =3k+c = 288m=3k+36m

= 3k =252mn =  k=84m

4
Putting in (1), — 4n r3 =84ant + 361 = 3 r3 =84t + 36

= r=[3 (21t + 9)]1/3

= r=[9(7t+3)]Y3, which is the radius after ‘t” seconds.

Or
Show that the given differential equations is

o2 s 2o

Ans. The given equation is :

iy
- fronfe)- oo

dy _ y{x cos(%)+ysin (%} "
o x{ysin (%)—xcos(%)}
Now 1 y) = y{xco ( )+ysm( )}
x{ysi ( ) xcos( )}
i) = Ay {Ax cos (%)+ly sin (%)}
AX {lym (%) AX cos(%)}

SN———ee— | S~————
—_—

> |< [ % |<

} =20f (x, y).

l—|
/—\><|~<
=
N—
+
<
2
7~ \|-r ~
X |< | x |<
Ne— [N
| |

“Tem

93
- f(x, y) is homogeneous function of degree zero.
To solve :
Puty = that ﬂ =Vv+ Xﬂ
uty=vx sothat - = i

". (1) becomes :

X A
— [+ vxsin|—
% X X
dx A" VX
X|vxsin|—|—xcos|—

X X

vx?[cos v + v sinv]

x2 (vsin v —cos v)

_ v(cosv+vsinv)

vVsinv—cosv

v v+vsinv
o 8 vleosvrvsiny)
dx Vsinv—cosVv
_ vV COS V + V2 sinv — v sin v+ v cos v
vV sin v —cosvV
2V CcosV
v sin v —cosv
vsin v —cosv dx )
> ————————dv = 2— . |Variables Separable
V COS V X

Integrating, l (tanv—%) dv = ZJ d—;+log| C'|

=log|secv|-log|v|=2log|x|+log|C"|

sec v
> log| ==~ | = log | C'x? |
sec v
= — = C'x?
v
X
= Xsecd = ¢
y X
Y _ ~
=> sec — _ny
X

y 1
> xycos; =c¢, where C' = o

which is the reqd. solution.
Q. 30. Find the general solution of the following
differential equation :
xdy—(y+ 2x2) dx =0.
Ans. The given differential equation can be written as:

dy _ y+2x?
dx ~  x
dy y_
> ™ X—?_X (1)

| Linear Equation

d
—y+Py: Q, we get :

Comparing with i

1
P= _— and Q =2x.
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1 1
. The solution is:y><;=J (ZX)(I)dX

= TA 2x+¢C
X
> y= 2x2 + CX,
which is the reqd. solution.
Or
1 2 0
IfA=|-2 -1 =2|, find AL Hence, solve the
0 -1 1
system of equations :
x—-2y=10
2X-y-2=8
—-2y+z=1.
1 2 0]
Ans. Here, A=|-2 -1 =2].
0 -1 1]
1 2 0
|A]l=| -2 -1 =2
0o -1 1
=1(-1-2)-2(-2+0)
=-3+4=1=0.

. Alisnon-singular = Al exists.

Here A =-3, A12:2, A13:2;
Ap ==2,Ayp =1, Ap=1;
Aqp =-4, Ay =2, A33=3.
3 2 2] [-3 -2 -4
adi,A =|-2 1 1|=| 2 1 2
-4 2 3 2 1 3
4 _ 1 .
J3 2 -4 |8 2 -4
=2 1 2/=|2 1 2.
Yo 1 3] |2
The given system of equations can be written as :
A'X =B,
1 -2 0 x| 10
whereA'=12 -1 -=1|,X=|yland B=| 8].
0 -2 1 3 7
X =AYlB=(A"1)'B
X -3 2 2][10
> yl={-2 1 1] 8
z -4 2 3|7

—-30+16+14 0
=|-204+8+7 |=|-5/.
—40+16+21 -3

Comparing,x =0,y=-5and z=- 3.

Q. 31. An aeroplane is flying along the line
r=4(i—j+k); where ‘A’ is a scalar and another
aeroplane is flying along the line r =i— j+ #(—2]+k);
where ‘w’ is a scalar. At what points on the lines should
they reach, so that the distance between them is the
shortest? Find the shortest distance between them.

Ans. The equations of the given straight lines in Cartesian
form are :

x_ ¥y _z

1 -1 1 ~()
d &Lyl 2 )
an 0 C 3 71 -(2)

Since, the direction-ratios are not proportional,
.. the lines are not parallel.

Let P be a point on line (1) and Q be a point on line
(2) such that PQ is parpendicular to both the straight
lines.
Let Pbe (A, —A, A)and Q be (1, —2u — 1, w), where
‘A’ and ‘A’ are scalars. Then, the direction-ratios of the
line PQ are :

<A-1,-A+2u+1,A-pu>
Since, PQ is perpendicular to lines (1) and (2),
L= M+ (A 20+ ) () + (A +p) (1) =0
and A-1) 0)+(-A+2u-1)(-2)+(A+un) (1)=0

= 3L-3u =2 ..(3)
= 3L-5u =2 ..(4)
Solving (3) and (4),
2
A= E,u:O.

2 22
.. Co ordinate of P are (5—55) and those of Q are
1,-1,0).
Hence, required S.D.

o3l oo < e
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SECTION—D

(This section comprises of Long Answer Type
questions (LAQ) of 5 marks each)

Q. 32. Find the area of the region bounded by the ellipse
2

2
LA A
16 9

X2 yz
Ans. The given ellipse is — +Z— =
16 9

Since (1) is symmetrical about both axes,

(1)

.. area of the ellipse = 4 (Shaded area).

YA

;‘
/_‘J_ —\
< I
. !yA §

\ A4

Fig.
= 4 (area OAB)
4

But area OAB = J y dx

(2)

[Taking vertical strips] |

0
4
= J %JlG—xz dx
0
2 2 2 2

2 [12(0) +8 it ()] - 0-0]] =

3 {8 f} = 3m.
41 2
.. From (2), area of the ellipse
=4 (37) = 127 sq. units.

Q. 33. Let f: X = Y be a function. Define a relation R
in X given by :
R={(a, b):f(a)=f(b)}
Examine, whether R is an equivalence relation or not.
Ans. Foreacha € X, (a,a) € R.

f(a)=1(a)]

Thus R is reflexive. [-

Now (a,b) R = f(a)=f(b)
=> f(b)=f(a)
= (b,a) ER.

Thus R is symmetric.

And (a,b)eR and (b,c)ER
= f(a)=f(b) and f(b)="1(c)
= f(a)=f(c)
= (a0 €ER

Thus R is transitive.

Hence, R is an equivalence relation.

Or

1
Show that the function f : R, -=» R, defined by f(x) = X

is one-one and onto, where R, is the set of all non-zero real
numbers. Is the result true, if the domain R, is replaced by
N with co-domain being same as R, ?

Ans. Do yourself.

Q. 34. Find a unit vector perpendicular to each of the

vector a+b and @—b, where a=37+2j+2k and
b=i+2]-2k.
Ans. We have :
a=3i+2j+2k and b=i+2] -2k
a+tb = @Bi+2j+2k)+(i+2j—2k)
= 4i+4]

Gi+2]+2K)=(+2]-2Kk)

o |
|
oy
Il

and

21 +4K.

N B =
O P -
A~ O x>

“ (a+b)x(a—b) =

(16—-0)i — (16— 0) j + (0— 8)k

= 16i—-16 )-8k -
~.Unit vector perpendicular to both (;+E) and
(;— E) is given by :

6_4_G+Bx6—5

|(a+b)x(a—Db)|

. 16i-16]-8k
J6)? + (—16)2 + (- 8)2
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Or
Find the angle between the following pairs of lines :
() T=2i-5j+k +A(3i +2j +6k) and
T=71—6k+u(i+2]+2k)
(i) ¥ =37+ -2k +4( - j —2k) and
7

=27 —j—56k +u(3i —5] —4K).

Ans. (i) The glven palr of Ilnes is:

r—(2| 5]+k)+l(3|+2]+2k)and
T - @i- 6k)+,u(l+2]+2k)

Here b —3|+21+2k and b’=|+2f+2l2,

= J9+4+4 =
and Ib'|=J1+4+4 =9 =3

sothat b.br = Bi+2j+2k).(i +2j+2k)

N N

where | b |

=@ M+(@2)@)+(@) @)
=3+4+4=11.
If ‘0’ be the required angle, then :
cosf = B)b_/} 11 L
] IO RN T
|b1b]
4 11
Hence, 6 = cos H_—=—|.
(Nﬁ ]

(ii) Similar to part (i).

Q. 35. Two numbers are selected at random (without
replacement) from positive numbers 2, 3,4,5,6 and 7. Let
X denote the larger of the two numbers obtained. Find the
probability distribution of X.

6><5

Ans. Here, n(S) =°C, = =15,
= 2x1
Let X be the larger of that two numbers obtained.
X=3,4,56,7.

Probability distribution is :

X: 3 4 5 6 7
R EE R
(%) 15 15 15 15 15

SECTION—E

(This section comprises of 4 case-study/passage
bases question of 4 marks each into such-parts)

Q. 36. Read the following passage and answer the
question, which follows :

On her birthday, Seema decided to donate some money
to children of an orophanage home. If there were 8
children less, everyone would have got ¥ 10 more.
However, if there were 16 children more, everyone would
have got v10 less. Let the number of children be x and the
amount distributed by Seema for one child be y (in ).

Based on the above information, answer the following :
(1) The equation in terms of x and y are :

(a) 5x — 4y = 40 (b) 5x — 4y = 40
5x -8y =-80 5x — 8y = 80
(c) 5x — 4y = 40 (d) 5x + 4y = 40
5x + 8y =-80 bx — 8y = - 8.

(1)  Which of the following matrix equations represent
the information given above ?

o5 sl of 2]
o[ -] ol SLHw

(1) the number of children who were given some money

by Seema, is :
(a) 30 (b) 40
(c) 23 (d) 32.
(V) How much amount is given to each child by Seema ?
(a) 32 (b) 30
(c) 62 (d) 26.

(V) How much amount Seema spends in distributing
the money to all the students of the Orophanage ?
(a) 609 (b) 960
(c) 906 (d) 690.

Ans. (1) (a) (I1) (c) (11) (d) (1V) (b) (V) (b).

Q. 37. Inaresidential society comprising of 100 houses,
there were 60 children between the ages of 10-15 years.
They were inspired by their teachers to start composting
to ensure that biodegradable waste is recycled. For this
purpose, instead of each child doing it for only his/her
house, children convinced the Residents Welfare
Association to do it as a society initiative. For this they
identified a square area in the local park. Local authorities
charged amount of 50 per square metre for space so that
there is no misuse of the space and Residents welfare
association takes it seriously. Association hired a labourer
for digging out 250 m? and he charged %400 x (depth)?.
Association will like to have minimum cost.
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Compost Pit
Based on the above information, answer the following:

(1) Let side of square plot be x m and its depth be
h m, then find the cost c for the pit.

dc
(I1) Find the value of h (in m) for which @ =0.

(111) Find the value of x (in m) for minimum cost.
OR

Find the total minimum cost of digging the pit (in )

Ans. (I) Given, volume of cuboid (pit) = 250 m?

Digging cost = ¥ 400 x (depth)?
Let | =xm, b =x mand depth = h m.

“«—>—

b

«— | — 4
w Ixbxh=250=x xx x h=250

) 250

=xEo= e
For 1 m2 local authorities charged = ¥ 50

For x2 m?, local authorities charges =3 50 X2

For dlgglng out, labourer charged = 400 h?

. ¢, total cost of digging pit = 50 x% + 400 h?

50><$+400h2

[Using (1)]

12500
==t 400 h2.

dc
(1) E =
12500

+800h — g

125

5
:>h3:—=>h:§=2.5

d“c 25000
(1 dhz}h 5 =gy T800>0.

N

2

5
Thus, x = 2 is a point of minimum.

97
5 250
.'.X_?X2:>X =100 = x =10.
Or
. . 5
Minimum cost is at h = E'
c(h)= 12?)0 +400h? .
5 12500 5
C(zj =5 +40x
2

= 12500 x 2+ 2500= 5000 + 2500 = ¥ 7500.

Q. 38. In an office three employers Vinay, Sonia and
Igbal process incoming copies of a certain form. Vinay
processes 50%o of the forms. Sonia processes 20% and Igbal
the ramaining 30% of the forms. Vinay has an error rate
of 0.06, Sonia error rate of 0.04 and Igbal has an error
rate of 0.03.

Based an the above information, answer the following :

(I) Find the conditional probability that an error is
committed in process, given that Sonia processed the form.

(11) Find the probability that Sonia processed the form
and committed an error.

(1) Find the total probability of committing an error
in processing the form.

Or

Let A be the event of committing an error in processing

the form and let E;, E, and E; be the event that Vinay,

Sonia and Igbal processed the form. Find the value of

3
M P(EL/A).

i=1

0.04
Ans. (1) Reqd. probablity = T=0'04'

1
(1) Reqd. probablity= 0.04x§=0.008.

(1) Reqd. probability

5 20 30
= 0.06 Xm+ 0.04 Xm'i‘ 013Xm =0.047.
Or

P (E4/A) + P (E,/A) + P (E4/A) = 1.
[Total Probability]
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SECTION—A

(Multiple choice questions, each question carries
1 mark)

1. Letf : R - R bedefined as f (x) = 3x. Then :

(a) fisone—one onto

(b) fis many—one onto

(c) fis one—one but not onto
(d) fis neither one—one nor onto.
Ans. (a) fis one-one onto.

2. sin z_ sin_l(——
' 3 2

(@)

Nl NP

(©
Ans. (d) 1.

0
3. Forthe matrix X =1
1

(@ 21
(© 1
Ans. (d) 51.

2a+b a-2b
If [SC—d 4c+3d}
a+b-c+2dis:
(@) 8
(c) 4
Ans. (d) - 8.

o1

=
R R R
A o ow
[ N

(@ 1
(c) 3
Ans. (d) 4.

_ |4
- 11

il
isequal to :

1
® 3

@) 1.

1 1
0 1|, (X2-X)is:
10

(b) 31
(d) 5I.

(b) 10
(d) - 8.

=0, then the value of o is :

(b) 2
(d) 4.

-3
24}, then value of :

98

10.

3X —5x
A R Y
The function f (x) = x !

k if x=0
is continuous at x = 0 for the value of k, as :
(@) 3 (b) 5
() 2 (d) 8.

Ans. (d) 8.
dZ
If y =5 cos x — 3 sin x, then g 3’ is equal to :
X
@ -y (b) vy
(c) 25y (d) 9y.
Ans. (a) - .

Function f(x) = 2x + 3 is :

(a) Strictly increasing on R

(b) Strictly decreasing on R

(c) Neither increasing nor decreasing on R
(d) A discontinuus function.

Ans. (a) Strictly increasing on R.

Which of these is equal to J e(X1995) eX dx, ¢ is

the constant of integration ?

(Se) +cC b) log 5%
® o950 (b) log 5+ x+ ¢
(c) *eX+c (d) (5e)* log x + c.
X
Ans. (a) @+ c
log5e
¢ log x

_[—dx is equal to :
X
-1
2

@ ®) 1
1
© 5 (@ -
1
Ans. () 5
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11.

12.

13.

14.

15.

16.

17.

18.

The area of the region bounded by the curve
y2 = x and the lines x = 1 and x = 4 is (in sq. units):

15 14
@ = ®) =
(c) 7 (d) None of these.
14
Ans. (b) 3

Which of the following is a homogeneous differential
equation ?

(@) (4x+6y+5)dy—By+2x+4)dx=0

(b) xydx—(3+y%)dy=0

(€) (C+2yd)dx+2xydy=0

(d) y?dx+ (x*-xy-y?)dy=0.

Ans. (d) y2 dx + (x2 —xy — y?) dy = 0.

The solution of the differential equation :

Xd—y+2y =x2 is :

dx
@ y= 2y o2
a) y= ="—+c
Y= =7
© x4 +c @ x4 +c
c = =
x2 4x2
Ans. (@) Y x4 +c
ns. =
4x?

A A A
If the vector i+ Dbj + k isequally inclined to the
coordinate axes, then the value of ‘b’ is:

@ -1 b 1
1
) -3 (d) i
Ans. (b) 1.
If |al=4 and-3 =1 =< 2, then |Aa| liesin :
(@ [0, 12] (b) [2,3]
©) [8,12] d) [12, 8].

Ans. (d) [-12, 8].

The direction-ratios of a line parallel to z-axis are :
(@ <1,1,0> () <1,1,1>

(c) <0,0,0> (d) <0,0,1>.

Ans. (d)<0,0,1>.

The corner points of the feasible region determined by
a set of constraints (linear inequalities) are P (0, 5),
Q(3,5), R (5,0)and S (4, 1) and the objective function
is Z = ax + 2by, where a, b > 0. The condition on a
and b such that the maximum Z occurs at Q and S is :

(a) a-5b=0 (b) a-3b=0

(c) a-2b=0 (d) a-8b=0.

Ans. (d) a-8b=0.

A coin is tossed and then a die is thrown. What is the
probability of obtaining a 6, given a head came up ?

99
@ 3 ® 5
4
© % @ 15
Ans. (d) %

In the following questions a statements of Assertion
(A) is followed by a statement of Reason (R). Choose the
correct answer into of the following choices.

(a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
explanation of ‘A’.

(b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
correct explanation of ‘A’

(c) ‘A’ is true but ‘R’ is false.
(d) ‘A’ is false but ‘R’ is true.

a 0 o0
19. Assertion (A) : If A= |0 b 0|, then Al =
0 0 c
Lo o
a
1
0 b 0]l.
0o o
c
Reason (R) : The inverse of a diagonal metrix, is a

diagonal matrix.

Ans. (b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
correct explanation of ‘A’
20. Let a solution 'y =y (x) of the differential equation :

2
xx2 —1dy—yyy? —1dx =0 satisfy f (2) = NeR

— JT
Assertion—(A) : y (x) = sec(sec Ly _E) and

Reason-(R) :y (x) is given by :

1 23 1

- - — = 1_ —

y X X2

Ans. (c) ‘A’ is true but ‘R’ is false.
SECTION—B

(This section comprises of very short answer type
guestions (VSA) of 2 marks each)

Q. 21. Prove that :

Tl n_1l.s1al_2b
tan{4+zcos b}+tan{4 2COS b}_a'

Ans. Put cos™*

oo
oo

=6 so that cos 0 =

N n_0
LHS—tan(4+2)+tan(4 2)
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[
_ L+tang

= +
0 0
1—-tan 2 1+tan 2

0\? (_ Q)2

(1+tan2) +(1 tan2
—tan2?
1—tan >

(4
1 tan2

C20+tan’e) 2 2

- 20 " cosé

2

2 _2b _

alb- a = RHS.
Or

1—tan cos2.9
2

2
If (tan™ ! x)2 + (cot™ 1 x)? = 5% , then find *x’.

_ _ 5
Ans. We have : (tan ! x)2 + (cot ! x)2 = % ..()

JT
Put tan x = t so that cot™ x = E_t'

2 2

T 5w

~ (Wb :t2+(——t) =
(1) becomes > 3

2 57[2

> 24+ g =22
4 8

2
= 2t2—nt—3% =0

= 16t —8at— 372 =0.

87 + 6472 +1927°

Solving, t

32
B 87511671_3_75 N
T3 4° 4
1 37 3
When tan™x = —,thenx= tan—=-1,

4 4

—1 U

When tan™ x :_Z’

th = tan (_E) =-1
enx = 4 .

Hence, x = - 1.

2X .
Q. 22. Show that y=log(1+ X)—m, X > -1, is an

increasing function of ‘x’ throughout its domain.

2
Ans. Let f (x) = log (1 +x) —% :
X

LX) =

1 _2[(2+x)(1)—x(0+1)]

I+x (2+x)

1 2
1+x_2[(2+x)2]

O e C I AU
(x+1)(x+2)2  (x+1)(x+2)
0
2
,being a perfect sq., is
(x+2)?

tveandx>—-1=>x+1>0

Hence, ‘f’ is an increasing function of x throughout its
domain.

Q. 23. Determine the absolute maximum and absolute
minimum values of each of the following in the stated
domains :

Determine the absolute maximum and absolute
minimum value of

f)=(x+1)%® ; 0=x=<8.
Ans. We have : f (x) = (x +1)/3 (1)

£/ (X) =§(X+1)_1/3_

But f’ (x)=0givesnovaluein0 < x < 8.
So we are to examine the max./min. at the end points only.
Now f (0) = (0 +1)Z3 =1

andf(8) = (8+1)3=923= 3/g1 =333

Hence, the absolute maximum value of f (x) = 3 Y3 and

absolute minimum value of f (x) = 1.
Or

Find the points of local maxima and local minima, if

any, of the function :
f(x)=(x-1) (x + 2)2

Find also the local maximum and local minimum
values.

Ans. We have : f (x) = (x— 1) (x + 2)2.

d d
frX)=(x-1). v (x+2)%+ (x +2)2. v (x-1)

S(x-1)x2(x+2)+ (X2 +4x+4)x1
=2(X%+x-2)+x2+4ax+4
=3x2 + 6X = 3X (X + 2).
Now f’(x)=0
= AXx+2)=0
=x=0,-2
and f”(x) = 6x + 6 = 6 (x + 1) (1)
Now f”(x)] =6(0+1)=6(+ve)
x=0
and F7(0)] =6(2+1)=-6(-ve)
X=-2

Hence, f (X) has local max. at x =— 2 and local min. atx = 0.
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Also, f(-2) = (-2-1) (-2 +2)2 =(-3)(0) =0,
local max. value
and f (0) = (0 — 1) (0 + 2)2 = (1) (4) = - 4,
local min. value.
Aliter. Upto (1), repeat as above.
At x = 0. When x is slightly less than 0, then f’(x) is
- Ve.
When x is slightly greater than 0, then f “(x) is + ve.
Thus f’ (x) changes sign from —ve to +ve.
So x = 0 is a point of local minima and local minimum
value=f(0)=(0-1) (0 +2)2=-4.
At x = =2. When x is slightly less than -2, then f’ (x) is
+ve.
When x is slightly greater than -2, then f’(x) is —ve.
Thus f’ (x) changes sign from +ve to —ve.
So x = -2 is a point of local maxima and local maximum
value
=f(-2) = (-2-1) (-2 + 2)2
=(-3)(0?=(-3) (0)=0.

z
4
Q. 24. Evaluat J ox
. 24. Evaluate : —_—
1+tan X
0
1 1 COS X
ANS. T tanx T +sinx = CcosX +sinx
COS X |
(cosx +sinx) + (cosx —sinx)
- 2 (cosx + sinx)
1+1 COSX — Sin x
T2 " 2 cosx+sinx’
wl4
1
. J —dx
: 1+ tanx

0

1 /4 1
[2 ]0 5 [log | cos x +sinx|]]

1|7 1 1 1
Z1=—0|+=]|log| = +—— [~ log|1+0
2[4 } Z{Qﬁ ﬁ‘ 9| '}

7z 1
s +E[Iogx/§—logl]

E+1Iogz—0 = £+£I092.
8 4 8 4

213 _ 213

d
Q. 25. Find & if x3+y?B=3a

()

Ans. The given equation is x%/3 + y2/3 = g2/3
Its parametric equations are :

(2

x=acos3g, y=asin’g

[,‘,XZ/3 +y213 = 22/3 (c05%0 + sin20) = a®! 3 (1)=a2/3]

d—)e( =-3acos? g sin g and j—g =3asin? g cos 0.

dy _dy/do _ 3asin®@cosd
" dx  dx/d® —3acos?Hsing

3y
__sin6_ Va i
=~ o030 I [Using (2)]
a
_ 3y
B X
SECTION—C

(This section comprises of short answer type
questions (SAQ) of 3 marks each)

3x—1

Q. 26. Integrate the rational function ——.
(X-D(x-2(x-3)

3x—1
(X=D(x—=2)(x—3)

Ans. Let

A B C
= + +
x-1 x-2 x-3

(1)

Multiplying by (x = 1) (x — 2) (x — 3), we get :
X-1=AKX-2)(x-3)+Bx-1)(x-3)
+C(x-1) (x-2).

Puttingx=1,2=A(-1)(-2) => A=1
Puttingx=2,5=B (1) (-1) = B=-5.
Putting x = 3,8 =C (2) (1) > C=4
.. From (1),

3x-1 _ 1 N -5 N 4 .
(xX=D)(x—=2)(x=3) x-1 x-2 x-3

3x-1

) J (x=1)(x=2)(x~3)

:[ de_sj

x=1
= log|x-1-5log|x—2|+4log|x-3]|+c.

Q. 27. Ina hostel, 60% of the students read Hindi news
paper, 40% read English news paper and 20% read both
Hindi and English news papers. A student is selected at
random.

(a) Find the probability that she reads neither Hindi
nor English news papers.

dx

de
3

de+4J'
2 X —

X_
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(b) If she reads Hindi news paper, find the probability
that she reads English news paper.

(c) If she reads English news paper, find the probability
that she reads Hindi news paper.

_ _ 60 3

Ans. We have : P (H =100 = 5’

40 2

P 1075
20 1

andP(HﬂE):m =%
@PMHUE)=PH)+P((E)-PHNE)

3 2 1 4

_ 5 5 5 5
~.P (neither Hindi nor Englishy= 1-P (H U E)

41
5 5
_PENH) 1/5_ 1
(b) P (EMH) = PE 3/5 3
oy PEND 15 1
©PHEE="P®) =325 2
cos6o
. 28. Find : de.
Q -I.(4+sin20)(5—4cos2 0)
cos6o
o= - de
Ans. | I(4+sm29)(5—4cos2 0)
:_[ . cos6 . 40
(4+sin? 6)(1+4sin? 6)
Putsin@=t sothat cos 6 df = dt.
_J‘ dt
= a4 ~(1)
1 1 )
NOW g eyt a) = @+ x)(1rdx)’ heretEx
_ 1 - 1
(4+x)(1+4 (- 4) (4_2)(“4)()
-1 + 1 [Partial Fractions]
15(4 +x) E(1+4x)
4
.1 . 4
15 (4+t2) 15 (1+4t?)
1 1 4 1 1
From (1), 1= -—— dt+—x= | ——dt
W 15d 22 +t27 15 4J.1thz
4
1 1 t 1
=~ “tanlo+— -1t
Th 2tan ! 2+15><}{/2tan 14/2+c
= —itan‘1 sin 0 +£tan‘l (2sin6) +c .
30 2 15

Or
Evaluate the integral :

7l2

J sinf 40
(25 + cos ) (26 + cosh)
0

Show your steps.

wl2 ]
Ans. Let | = J sing do .
(25 + cos6) (26 + cosh)
Putcos @ =t sothat—sin6 do = dt

i,e. sinfdo = —dt.

When6=0,t=cos0=1; whenf = %,t=cos%=0.

T _dt
L'="] (25+1)(26 +1)
1

1
dt
= J (t+25) (t + 26) [Property 11]
0

i 1 1
- J — = dx
= t+25 t+26
0
[Partial Fractions]
i 1 i 1
— J dt —J dt
- t+25 t+ 26
0 0

= [log|t+25]]; —[log|t + 26 ]

= (log 26 - log 25) — (log 27 — log 26)
= 2log 26 — (log 25 + log 27)

= log 26 —log 25 x 27 = log

IO (@)
= 199575/

Q. 29. In a bank, principal increases continuously at
the rate of r% per year. Find the value of r if ¥ 100 double
itself in 10 years (log,2 = 0.6931).

Ans. Let ‘P’ be the principal at any time t.

25x 27

By th ti P p
y the question, == 7o
P r .
= —=——Xdt. |Variables Separable

P 100
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r

J ldt+c
100

i J dP
Integrating, ?

rt
> IOgeP: m‘i'c

Whent=0, P =100, .. log, 100 =¢

L rt
Putting in (1), log, P = ﬁ-'_ loge 100

10r
When t = 10, P = 200, log, 200 = 100
200

®100 10
Hence, r = 6.931%.

= log

Or

dy

Solve (1+ x2) ot 2xy — 4x% = 0;y(0) =

() [+P>0]

+ log, 100

0

Ans. The given equation can be written as:

dy 2X 4x2

ax 1+x2°  14x

d
Comparing with —y+ Py = Q, we have:

dx
‘P = and ‘Q’ = .
14%° © 1+ x2
2X
——d
I.F. = edex :e'[l+x2 X:elog |1+x2|

= log (139 = (1 + x2).

Multiplying (1) by (1 + x2), we get:

d
1+ x2) Y Lty = 4x2

2 4X3
Intergrating, y - (1+ x2) = f4x dx= —

4
= y(l+x%) = §X3+c
Whenx =0,y =0;

R c=0+c
= c=0.

. 4 4
Putting in (2), y (1 +x2) = 35

which is the required solution.

+

c

-2

=" =r=101log,2=10(0.6931) = 6.931.

— ..(1) | Linear Equation

-2)

Q. 30. Verify that the function :
y = C, e®cos bx + C, ¥ sin bx,
where C;, C, are arbitrary constants, is a solution of
the differential equation :

2
%y —-2a jy+(a +b2)y 0.

dx?
Ans. The given equation is :
y = C; e® cos bx + C, e sin bx ..(1)
: dy _ .
Diff. w.r.t. X, ol e” [-b C;sinbx +b C, cos bx]
+[C, cos bx + C, sin bx] e*. a
dy _ gax .
= X [(bC,+aC,)coshx+(aC,-bC,)sinbx]
-.(2)
Again diff. w.r.t. x,
dzy

=e™ [(bC,+aCy) (-bsinbx) +(@C,-bC,)

(b cos bx)] + [(bC, +aC;) cos bx + (aC,—bC,) sin bx)]. ae®*
= e [(a? C, - 2ab C; - b? C,) sin bx
+(a’C,+2ab C, - b?Cy) cos bx]  ...(3)

dzy

d
LHS = ——26\ y
dx?

i + (a2 + bz) y
= e¥ [(a? C, — 2ab C; - b2 C,) sin bx
+(a? C, + 2ab C, — b? C,) cos bx]
—2a e¥[(bC, + aC,) cos bx + (a C, — b C,) sin bx]
+ (a2 + b?) [C, cos bx + C, sin bx] e
= e [(@®C,-2ab C, -b?>C,-2a%C,
+2ab C; +a? C, + b? C,) sin bx
+(a®C, +2abC,-b?C; -2abC, - 2a?C, +a?C,

+ b2 C,) cos bx]
= e [(0) sin bx + (0) cos bx]
=0=RHS.

Hence, the verification.

Or
Using the matrix method, solve the following system
of linear equations:
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Ans. The given system of equations can be written as :

AX = B (1),
2 3 10 [1/x 4
whereA={4 -6 5 [, X=|1/y| andB=|1 |
6 9 -20 |1/2 2
2 3 10
Now, |A|= |4 -6 5
6 9 -20

2(120 - 45) —-3(-80 —-30)
+10(36 + 36)
2(75) —3(-110) + 10(72)
150 + 330 + 720
1200 # 0
= Ais non-singular = A exists.

75 110 727
Now adjA = 150 -100 0 [Do it]
|75 30 —24]
[ 75 150 75 ]
_ (110 —-100 30
72 0 —24]
H A adj A
ence, 1= —
|A|
75 150 75
= ﬁ 110 -100 30
72 0 —-24
From (1), X = A'B
1/x 75 150 75 4
= 1ly| = —12](')0 110 —-100 30 1
1/z 72 0 -24||2
1 (300 +150 +150
= 100 440 -100 +60
288 0 48
1 (600
= —— [400
1200
| 240
1/x 1/2
= |ly| = |1/3].
1/z 1/5
1 1
Comparing, l = l, — = 1 and = = 1_
X 2y 3 z 5

Hence,x =2,y=3and z=5.

Q. 31. Maximise Z =— X + 2y, subject to the constraints :
X=3,Xx+y=25x+2y=6,y=0.
Ans. The system of constraints is :

X =3 (1)

X+y =5 (2)
X+2y =6 ..(3)
and y=0 ..(4)

E@41) X+2y=6

G0 A

X=3 - x+y=5

y

The shaded region in the above figure is the feasible
region determined by (1)—(4).

The corner points are C (6, 0), E(4, 1) and F (3, 2).
Applying Corner Point Method, we have :

Corner Point Corresponding Value of Z

C: (6, 0) -6
E:(4 1) -2
F:(32) 1

It appears that Z,,., = 1 atF (3, 2).

But the feasible region is unbounded, therefore, we draw
the graph of the inequation — x + 2y > 1.

Since the half-plane represented by — x + 2y > 1 has
points common with the feasible region,

o Zoax = L
Hence, Z has no maximum value.
SECTION—D

(This section comprises of Long Answer Type
guestions (LAQ) of 5 marks each)
Q. 32. Find the area of the region bounded by the ellipse

Xy
9
Ans YA
B
dy
— X
< >
X' @] A X
vy
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2 2

The given ellipse is XT +y? =1 (1)

Since (1) is symmetrical about both the axes,
" area of the ellipse = 4 (Shaded area)
= 4 (area OAB) (2)

3
But area OAB = [ x dy
0

[Taking horizontal strips]
3
= J 2\/9 —y? dy
0

2 2 2
L X v_:l;»_:l_v_
4 9 9

\[9 y (-x>0)]

w
N
N

1
()
1
<
©
|
<
N
+
| ©
®
>
I
-
w <
e — |
w

wW|N
T 1

_E_E(ZJ _ 3w
S 3|2\2)] 0 2
3

.. From (2), area of the ellipse = 4 (7j = 6ot S¢. Units.

Q. 33. If R; and R, are equivalence relations in a set

A (#¢), show that R; N R, is also an equivalence relation.

Ans. Since R; and R, are equivalence relations,  [Given]
~(@aa€eRjand(aa) ER, Vv a €A
= (@aERNR,VacA
Thus  R; N R, is reflexive.
Now (a,b) ER; NR,
= (ab)eR;and(a b) ER,
= (b,a)eR;and (b, a) ER,
= (b,a) ER; NR,.
Thus R; N R, is symmetric.
And (a,b) ER; N R,and (b,c) ER; N R,
= (a,c)€ER;and(a c) ER,
= (aCc)ER;NR,
Thus R; N R, is transitive.

Hence, R; N R, is an equivalence relation.

Or

Show that the function: f:N— N
given by f(1) =f(2) = 1 and f (x) = x — 1, for every x > 2

is onto but not one-one.

Ans. Since f (1) =f(2) =

. f(1) = f(2)

where 1 # 2.
“f” is not one—one.

Suppose there exists x; € N

such that f(xp) =y

ie, Xp-1l=y =>x=y+1

Also 1eN, f(1) =1L

Thus “ f” is onto.

Hence, * f” is onto but not one-one.

Q. 34. Find ‘A’ and ‘u’ if
(2?+6]\+27/I2) x(/i\+ijA+/,¢Q)=3.

/\ A

Ed A N N —> A
Ans.Leta=2i+6j+27kand b =i+ A j+puk.

-

- o
axhb=

=N

> O =
N

E=ERNT

=1 (6u—270) - ] (2u—27) +k (21 —6)
= (6 —27M) i+ (27— 2u) ]+ (21 — 6) k.
- 5 o
By the question, a x b =0
= (6 —27A) 1+ (27-2u) J+ (2L —6) k=0
=6u—-27A=0..1) 27-2u=0 ..(2)
and (2L -6) =0 .(3)

From (3), A =3. From (2), W= 2

These satisfy (1). [- 6 (227) 27 (3)=0]

Hence, A=3and u= —
Or
Find the angle between the following pair of lines :
X—2 y—-1 1743 q X+2 _y- 4 z—5

O =5 T3 =g ",
(i) X=Y_Z ang X=5_y=-2_z-3
2 2 1 4 1 8
Ans. (i) The given lines are parallel to the vectors :
- N N N
by = 2i+5j-3k
-

and by, = —?+8j\+4|2.

If ‘6’ be the angle between the given lines,
- >
by .by

then cos 6 =
b,
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[2?+5f—3|2)(-?+8f+4|2]

2i+5j -3k

—?+8f+4§

_ 2 ED+O)E) +(=3)(4)
JA+25+9 1+ 64+16
—2+40-12 26 26

© o 3BBL T 38(9)

COS_l (ﬁ)
9V38)’

(ii) The given lines are parrallel to the vectors :
-

bl =

- N N N
and b, = 4i+j+8k.
If ‘0’ be the angle between the given lines,

- —
thencos 6 = &

- | —
i

(2?+2j\+ll<\)(4li\+ j\+8I2J

JA+4+1./16+1+64

2@+ + D))
- NERNET

_8+2+8 18 18
T 0RO 3O 27

_1(2
Hence, 6 = cos 1(5)

938

Hence, 6 =

2i+2]+k

_2
3

Q. 35. Agirl throws a die. If she getsa 5 or 6, she tosses
a coin three times and notes the number of heads. If she
gets 1, 2, 3 or 4, she tosses a coin two times and notes the
number of heads obtained. If she obtained exactly two
heads, what is the probability that she throws 1, 2, 3 or 4
with the die.
Ans. Let the events be :
E, : The girl gets 1, 2, 3 and 4 on the die
E, : The girl gets 5 or 6 on the die and
A : Exactly two heads show up.
4 2 2 1
P(Ey) = 6—3:P(E2)— 6 3"
Also P(AJE;) = P (Exactly two heads show up when a
coin is tossed two times)
1
PAHHY) = 7

P(E,) = P (exactly two heads show up when a coin is

tossed 3 times)

3
= P ({HHT, HTH, THH}) = 2.

By Bayes’ Theorem,

P(E,) P(AJE,)
PIAEY) = B(E,)P(AVE,) + P(E,) P(AVE,)
BE
_ 3)\4 _ 6
GEFGIE) 6
3/\4 3/\8 6 8
1 24 4
= —X——=—,
6 4+3 7
SECTION—E

(This section comprises of 4 case-study/passage
bases question of 4 marks each into such-parts)

Q. 36. Read the following passage and answer the
question, which follows :

On her birthday, Seema decided to donate some money
to children of an orophanage home. If there were 8
children less, everyone would have got ¥ 10 more.
However, if there were 16 children more, everyone would
have got v10 less. Let the number of children be x and the
amount distributed by Seema for one child be y (in ).

Based on the above information, answer the following :
(1) The equation in terms of x and y are :

(a)5x — 4y = 40 (b) 5x — 4y = 40
bx — 8y =-80 5x — 8y = 80
(c)5x — 4y = 40 (d) 5x + 4y = 40
5x + 8y = -80 bx — 8y = - 8.

(11) Which of the following matrix equations represent
the information given above ?

@[z o]l3)-[0)

5 —47[x] T[40
s gy __80}
5 —471[x

[ 40
©|s -y =_—80}

5 4]x]_[ 40
@]s —s]|y __—80]

(111) the number of children who were given some
money by Seema, is :

(a)30 (b) 40

(c)23 (d) 32.

(1) How much amount is given to each child by Seema ?
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(a)32 (b) 30

(c)62 (d) 26.

(V) How much amount Seema spends in distributing
the money to all the students of the Orophanage ?

(a)609 (b) 960

(c) 906 (d) 690.

Ans. (1) (a) (I1) (c) (1) (d) (1V) (b) (V) (b).

Q. 37. In a residential society comprising of 100
houses, there were 60 children between the ages of 10-15
years. They were inspired by their teachers to start
composting to ensure that biodegradable waste is recycled.
For this purpose, instead of each child doing it for only
his/her house, children convinced the Residents Welfare
Association to do it as a society initiative. For this they
identified a square area in the local park. Local authorities
charged amount of %50 per square metre for space so that
there is no misuse of the space and Residents welfare
association takes it serlously Association hired a labourer
for digging out 250 m? and he charged 400 x (depth)2
Association will like to have minimum cost.

Compost Pit
Based on the above information, answer the following:

(1) Let side of square plot be x m and its depth be
h m, then find the cost c for the pit.

dc
(I1) Find the value of h (in m) for which — dh

(111) Find the value of x (in m) for minimum cost.
Or
Find the total minimum cost of digging the pit (in %)
Ans. (1) Given, volume of cuboid (pit) = 250 m?
Digging cost = ¥ 400 x (depth)?
Let I =xm, b =x mand depth = h m.

“«—>—>

=

«— | — 4
~ Ixbxh=250= x x x x h=250
250

= X% = s 1)

For 1 m?, local authorities charged = % 50

For x2 m?, local authorities charges = ¥ 50 x?

For digging out, labourer charged = 400 h?
. ¢, total cost of digging pit = 50 x% + 400 h?

250

50 x £2= + 400h?

[Using ()]
12500

2
+ .
h 400 h

(||)——o

12500

125
g —N=

2
_ 25000
clh2 S I

Thus, x =

=hd=

(1

is a point of minimum.

N | o N\m

250
2:?><2 = x2=100 = x = 10.

OR

S X

5
Minimum cost is at h = PE
12500 +400h?

c(h)=

(Ej 12500
C 2= §

2

+ 400 x 2

12500
= x 2+ 2500 =5000 + 2500 = ¥ 7500.

Q. 38. A shopkeeper sells three types of flower seeds
Al, A2, A3' They are sold in the form of mixture, where
the proportions of the seeds are 4 : 4 : 2, respectively. The
germination rates of the three types of seeds are 45%, 60%
and 35% respectively.

Based on the above information, answer the following:

(a) Calculate the probability that a randomly chosen
seed will germinate.

(b) Calculate the probability that the seed is of type A,
given that a ramdomly chosen seed germinates.
4

and P(A;) =

4
Ans. Here P(A)) = —. P(AZ)
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45 60
Also P(G/A)) = 100" P(GIA,)) = 100 and

35
P(G/A3) = 100
@); P(G)=P(A)) P(GIA)) +P(A,) P(GIA,) +

H R AL )
~{10 100/ {10 \100) {10 \ 100
1 (180+ 240+ 70)

1000

A0 _ 49 a9
1000 100

» where G denotes germination.

(b); By Bayes’ Theorem
P(A2)P(G/A;)

P(A)P(G/A))+P(A,) P(G/A,)

4\( 60
o)1)
e
10){200)" (10 {100 )" (10 \ 200
B 240 240 24
T 1804240470 ~ 490 49°

P(A,/G) =
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SECTION—A

(Multiple choice questions, each question carries
1 mark)

1. Letf:R - R be defined by f (x) = x2 + 1. Then pre-
images of 17 and — 3 respectively, are:

(a) ¢! {41 - 4} (b) {31 - 3}! ¢
(c) {4 -4} ¢ (d) {4, -4} {2, - 2}.
Ans. (c) {4, - 4}, ¢.

2. tan™! (ﬁ) —secl(-2)isequal to:

T
@n (b) =5
b 2n
© 3 @ - |
TC |
Ans. (b)) ~ 7.

3. Given that matrices A and B are of order 3 x n and
m x 5 respectively, then the order of the matrix :

C=b5A+3Bis:
(@ 3x5andm=n (b)3x5
(c) 3x3 (d) 5 x 5.
Ans. (b) 3 x 5.
4. If Ais square matrix such that A2 = A, then (I + A)3 — 7A
is equal to :
@ A () 1+A
() 1-A (d) I
Ans. (d) I.
5. Let Abe a3 x 3 matrix such that | adj. A| = 64. Then |
A | is equal to:
(a) 8only (b) —8only
(c) 64 (d) 8or-8.

Ans. (d) 8 or — 8.
6. The function f(x) = | x |- xis:
(a) continuous but not differentiable at x =0
(b) continuous and differentiable at x = 0
(c) neither continuous nor differentiable at x = 0
(d) differentiable but not continuous at x = 0.
Ans. (a) continuous but not differentiable at x = 0.

109

7.

10.

11.

12.

The point(s), at which the function given by :

X

Fo0 = 1 *<0s
-1, x=0
(a xeR (b) x=0
(c) xe R-{0} (d x=-1and 1.
Ans. (a) x € R.

Rate of change of circumference of a circle with respect
to its radius is :

(@ (b) 21
(c) 2nr (d) 3m.
Ans. (b) 2m.

1

J'%dx, x # 2 is equal to:
-1

@1 (b) -1
(c) 2 (d) -2.
Ans. (b) -1

J x%e* dx is equal to :

(@) e (x? —2x—2)+c

(b) e (x® +2x—2)+c

©) e (x* +2x+2)+c

(d) eX (x* —2x+2) +c.

Ans. (d) e (x> —2x+2)+c.

The area of the region bounded by the ellipse

ﬁ + ﬁ =1 is:

4 9
(a) 37 (b) 27
(c) 6 (d) «.
Ans. (c) 6.

A homogeneous differential equation of the form

9 =h [%) can be solved by making the substitution :

dy
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(@ y=w (b) v=yx 1 3 1
) x=vy d) x=v. 18. IfP(A)=§,P(B)=§andP(AﬂB):g, then
Ans. (C) x=vy. P (B/A) is equal to :
13. The degree of differential equation : 2 8
@ 3 ®) 15
2\ (), (dy
57 *(ae) ronlgr)ea -0 2 :
—| +|==| +sin[=—=|+1=0is:
(dxz) dx dx © 3 @ 3-
(@ 1 (b) 2 2
(c) 3 (d) Not defined. Ans. (a) E
Ans. (d) Not defined.
In the following questions a statements of Assertion
14. If {1,,k} are the usual three perpendicular unit | (A) is followed by a statement of Reason (R). Choose the
vectors, then the value of : correct answer into of the following choices.
A A A AoA (a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
L xR+ 5. (k) +k.(ix)) is: explanation of ‘A’
(@) 0 (b) -1 (b) Both ‘A’ and ‘R’ are true but ‘R’ is not the
correct explanation of ‘A’
(1 (d) 3. (c) ‘A’ is true but ‘R’ is false.
Ans. (d) 3. (d) ‘A’ is false but ‘R’ is true.
= AN A > 19. Assertion (A) : Let f: [0, «) - [0, o), be a function
15. Let a=i-2j+3k. If b is a vector such that definedhby’”
- > - - 2 2
a.b=|b 2, then |b| equals : y=f (x) = x2, then d_;/ d—?:l
@ 7 (b) 14 dx= )\ dy
© V7 (d) 21. Reason (R) : (%)(%)=1
Ans. (c) /7. ‘ _ y _
16. The reflection of the point (a, 3, ) in the xy-plane is : | Ans. (d) “Ais false but R’ is true.
@ (a,p,0) (b) (0,0,9) 20. Assertion (A) : When the shaded region is bounded,
©) (~a, =B,y d) (o, B, -7). then we can find the maximum value of the objective
Ans. (d) (a, B, —7). function. _
17. For an L.P.P. the objective function is Z = 4x + 3y, and Reason (R) : The Corner Point Method.

the feasible region determined by a set of constraints
(linear inequations) is shown in the graph :

Ay
100+

R (60, 0)
o) + + +PX
1 20 (40, (Ni 6\8‘0 100

Which one of the following statements is true ?
(a) Maximum value of ZisatR

(b) Maximum value of Z is at Q

(c) Value of Z at R is less than the value at P
(d) Value of Z at Q is less than the value at R.
Ans. (b) Maximum value of Z is at Q.

Ans. (a) Both ‘A’ and ‘R’ are true and ‘R’ is the correct
explanation of “‘A’.

SECTION—B

(This section comprises of very short answer type
guestions (VSA) of 2 marks each)

Q. 21. Show that :

tan-l-"—m———— = z—lcos_lx'—i<x<1
T4 2 BN

(Il +x=41-x

1+x+1-x
_1 1+ cos 20 - |1 - cos 26
J1+ cos 26 + /1 — cos 20
[Putting x = cos 26)]

Ans. LHS = tan™

= tan

_tan~? \/200520 - \/2 sin? 6
) J2c0s2 0 + |2 sin20
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_1[cos 6 —sin@ _1{1—tan@
=tan | —————| =tan | ——
cos 6 +sin6 1+ tan6

[Dividing Numerator and Denominator by cos 6]

om0

[ c0s20 =x=0= %cos‘1 x]
Or
Prove the following :

1+ x2
C0S [tan'1 {sin (cot_1 x)}] = 5.
2+X

Ans. Put cot™1x = 6 so that x = cot 6.

. 1
sinf = \/1-#7
1
> sin (cot! x) = \/7 (1)
1+ x2
< tan! {sin (cot! x)} = tan~?! \/172]
1+x ‘
[Using (1)]
Put tan~!|—— =¢ (2)
1+ x°
1
so that = tan ¢.
1+x
v1+ X2
P ik
;1 1+x2 .
= cos|tan~ = . [Using (2)]
JL+x2] 2+
1+x?
Hence, CO0S [tan‘1 {sin (cot‘1 x)}] = Pl
\] X
[Using (1)]
4sin6 . . .
Q. 22. Prove that y=m—9 IS an increasing
JT
function of @ in [0, E]'
4 sin 0
Ans. We have : f () = L .
(2 + cos 0)

(2+cos ) (cos 8) — sin 6 (0 —sin )

L) =4 -1
(2+cos€)2
2 .2
_ 42cost9+cos 9+2s1n 9_1 _y 20059+12_1
(2+cos 6) (2+cos 0)

8cos O +4—(2+cos 0)2
(2+cos 9)2

8cosO+4—4—cos2O—4cos 0

(2+cos 0)2

cos 0 (4 —cos 0) T
= — 5 >0forallo € O’E'
(2+cos 0)

4
Hence, ‘f* is an increasing function of 6 in [0, E]

Q. 23. Find the maximum and minimum values, if any,
of the functions given by :
f(x) = x4 xeR
Ans. The given function is :
f(x)=x%,xe R
Its graph is as shown in the adjoining figure :

(1)

AY

PN WD 01O N

44

©)
N
N
w

X' -3-2 -1

Fig.

From the graph, we have : f(x) = 0whenx =0.

Also, f(x) 20 ¢ xe R.

Thus minimum value of “f * is 0 and point of minimum
value of ‘f " isx =0.

And “f ” has no maximum value and hence no point of
maximum value of ‘f " in R.

Or

Find the maximum and minimum values, if any, of the
functions given by :

f(x)=|x],xe R.
Ans. The given functionis f(X) =| x|, ¥ Xe R
Its graph is as shown in the following figure :

(1)
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XY

X -3 _é_iol 12 3
Y

Fig.
From the graph, we have :
f(x) 2 0 ¢ xe Randf(x) =0whenx=0.

Thus minimum value of *f * is 0 and point of minimum

value of “f 7 isx=0.

And “f ’ has no maximum value and has no point of

maximum value of ‘f " in R.

Q. 24. Evaluate : f sm-l/
AnNs. Letl—'[smlf dx .
a+ X

0

X . . X )
Put m-sm@ e G oy =8I 0

= X = asin®6+ xsin? 0

= x(1—sin®Q) = asin?6 = xcos’6 = asin?6
> x = atan?6

so that dx = 2atan6sec®6do .

When x =0, sin 6§ =0 =>0=0.

) a 1 T

When x = a, sin 0 = £=«/§ =>6=Z'

zl4
I = J. 9(2atanesec29)d9
0
!4
2a J. 9(tanese029)d8
0

wn20|™* ' tan2e
2a| |02 —I @2 %40
2 ) 2

0

[Integrating by—

wl4

n/4
= 2 _z 29 _
[8(1) 0 { (sec20 —1) do
%— 'g(sec 0—-1)do

a[ —{tang - 9}”/4}

o[i{ (w5 -5)-0-0)]

parts]

o[5-0-3]

/4 a
3(5—1) = E(ﬂ—Z)

d2
Q. 25. If y =500 e"* + 600 ™%, show that dTZ =49y.

Ans. We have : y =500 e + 600 6% ...(1)

d
d—i =500.6™¥.7 + 600 e (- 7)
=7(500 e =600 e™"*) and
d?
y =7(500e"™ .7 - 600 e (- 7))
=49 (500 e™ + 600 e~"¥)
= 49y. [Using (1)]
d’y _
Hence, o2 49y.
SECTION—C

(This section comprises of short answer type
questions (SAQ) of 3 marks each)

Q. 26. Integrate the rational function ————.
X(x*=1)

Ans. | = J (+dx
3
= J mdx.

[Multiplying Num. and Denom. by x3]
Putx*=t  so that 4x3 dx = dt

1
3 = —dt.
=>x° dx 7

= __J [__—) dt [Partial Fractions]




MATHEMATICS 12th

113

Q. 27. Inanswering a question on a multiple choice test,

3
astudent either knows the answer or guesses. Let 2 be the

1
probability that he knows the answer and 1 be the

probability that he guesses. Assuming that a student who

1
guesses at the answer will be correct with probability 1

What is the probability that the student knows the answer
given that he answered it correctly ?
Ans. Let the events be :

E,; : “‘the student knows the answer’’
E, : “‘the student guesses the answer’” and
A . “‘the student answers correctly’’.
3 1
PE)=  PE)= 7
P (A/E)) = l d
(AJE,) = L an
P(AE) = 1
By Bayes’ Theorem,
P (E,/A)

_ P (E,). P(A/E,)
P(E,).P (A/E,) + P (Ey). P (A/Ey)

: R
(o ()(3)

Cos X+2sin X+ 3

4cos X +5sin X +6
cosXx+2sinx+3

4cosx+5sinx+6
Let A, B and C be constants, such that :

CosX +2sinx+3=A(4cosx+5sinx + 6)

12

3 _12
1313
4

Q. 28. Evaluate : f

Ans. Let | = I

d
+Bd—X (4cosx+5sinx+6)+C

=4Acosx +5Asinx+6A+B (-4sinx+5cosx)+C
= (4A +5B) cos x + (5A —4B) sin x + 6A + C.

Comparing, 4A+5B=1 (1)
5A-4B=2 (2)
and 6A+C=3 ..(3)
(1)x5 = 20A+25B=5 ..(4)
(2)x4 = 20A-16B=8 ..(5)
@H-05) = 41B=-3
3
= B= L

o 3)
Putting in (1), 4A +5 ( 41j =1

L 14
Putting in (3), 6 (—) +C=3

41
= C=3—[8—4)=§.
41) 41

_ (A (4cosx+5sin x +6)

L= -
’ (4 cos x+5sin x + 6)

B (— 4 sin x + 5co0s X)
+J. - dx
4cosXx+5sinx+6

C
+J - dx
4cosx+5sinx+6
=Ax+ B log |4 cos x + 5 sin X + 6

c_[ o .(6)

4cosx+5sinx+6

_J dx
Let 1, = 4.cos X+5sinx+6
_J’ dx
1—tan2£x 2tan£x
42 |5 2|16
1+tan? = x 1+ tan? = x
2 2

(1+ tan? % xj dx

|

4—4tan2%x+10tan%x+6+6tan2%x

sec? 1 X
2

1 1 dx.
2tan25x+10tan5x+10

1
Puttan —x=z
2

1 1 1
so that > sec? 5 X dx = dz i.e. sec? 5 X dx = 2dz.

L 2dz _ dz
"1‘_'. 2 __[ 2
22°+10z+10 Z2“°+52+5
dz

(22+52+245)+5—25

:J' dz ‘

5
Put z +E:u so that dz = du.

1
x2—a?

"Form :J dx"
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I S u-+51/2 = Lo 2u-+5
- ) ﬁ u+~5/72| 5 2u ++/5
2
:ilog 22+5—\/§
5 22+5+\/§

2tan§+5—\/§

\/§ 2tang+5+\/§

25in%x+(5—\/§)cos%x

o1 1
23|n§x+(5+\/§)cosax

Putting the values of A, B and C and I, in (6), we get :

1 3
=—x—-—1Io i
| 1 a1 g|4cosx+5sinx+6]|

‘Zsin;x+(5—ﬁ)cos;x

log +cC.

L3
4145

.1 1
25|n§x+(5+\/§)cos§x

Or
By using properties of definite integral, evaluate the

integral :

4
J log (14+cosx)dx.
0

Y
Ans. = j log (1+ cos x) dx (1)
0

T
I = j log [1+ cos (m — x)] dx [Property V]
0

T

= I = J log (1 - cos x) dx ..(2)
0

Adding (1) and (2), we get :

21 = J [log (1 + cosx) (1— cos x)] dx
0

Y
= J log (1 - cos® x) dx
0

Y
f log sin? x dx
0

T
ZJ log sin x dx
0

T
= | =J log sin x dx
OTL/Z
=2 j log sin x dx ..(3)
0 [+ log (sin (z—x) = log sin x]
/2
= ZJ Iogsin(z—x)dx
2
0
[Property V]
/2
=2 J log cos x dx ..(4)
0
Adding (3) and (4),
/2
ol = ZJ log sin x cos x dx
0
/2 in2
sin2x
- | = J Iog( 5 )dx
0
/2 /2
_ J Iogsin2xdx—|ogzj 1.dx
0 0
n/2 T
= 1, —log2[x]y"“= |1—5|092 ...(5)
/2
Now I, = j log sin2x dx.
0
. 1
Put2x=t sothat2dx=dti.e.dx= Edt'

Whenx =0, t=0, when x = T

—t=x
> TT.

1 T T
I, = EJ log sint dt =%J log sin x dx
0 0

/2

= %xzj log sin x dx
0
!
= 1 - 2 .
1 o
= =1-=log2
From (5), | 5 75 g
1 T
=1 = —=log2
= 5 5 gc.
Hence, I = -mlog2.
Q. 29. Show that the differential equation

xz% =x%—2y?+xy is homogeneous.
X
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d
Ans. The given equation is x> d—i =x2-2y2 +xy

dy  x2-2y’+xy

> - = —= ..(1)
dx 2
2 _ 52
Here f(x,y) = w
2
X
2,2 5422
£, Ay) = Acxe =24 Z 2+ (Ax) (Ay)
ASX
22 (x2 - 2y2 + xy)
) A2x?
_ 50 X2 —2y2 + Xy
X2
= 201 (x, ).
Thus f (x, y) is homogeneous function of degree zero.

To solve :

d
Puty = vx so tha Y- v+xd—v.
ax dx
. (1) becomes :

dv X% —2v?x% +x (vx)
V+X— =
dx )(2

dv
> V+EX— = 1-2V2+vy

dx
= Xﬂ = 1-2/2
dx
dv dx .
> > = | Variables Separable
1-2v X
dx
Integrating, l dv =J —+cC
1-2v2 X
1J dv J dx
= > =| —+c¢
(i) _2 e
2
Ly
1 1
> —. log 2 =log |x| + ¢
2,1 0L
V2o [\2
> L log 1+V2v =log |x| +¢C
242 T |1-2v J
) 1+\/§%
> log =log |x| +¢
22 71 _pY
X
> L log x+\/§y =log |x| + ¢
22 T x=+2y ’ ’

which is the reqd. solution.

Or
Show that the differential equation

X X
1+eY |dx+eY (1—§)dy = 0is homogeneous.

Ans. The given equation is :

X X
(1+ey)dx+ey(l—§)dy =0

X X
dx y y
1+eY 1+eY
X
o
H f =
ere xy) = X
1+eY
Ax
&_1 2y
Ay
f(Ax, dy) = X
1+eW
X
T
y
= =20 f (x, y).
1+eY

Thus f (x, y) is homogeneous function of degree zero.
To solve :

P hat 2 av
tx= that -~ = v+y—.
utx =vy sothat g v ydy
. (1) becomes.
vy
ﬂ_l 87
dv y
VHy— =
dy w
1+eV
v—1)eY
- V+y— = ( )v
dy 1+e
dv (v—1)e"
= — =
dy 1+¢€Y
dv ve' —e' —v—ve'
= — =
dy 1+¢"
_ _e"+v
1+¢Y
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-2y=10
1+e" dy X 0
= yavo= —— | Variables Separable 2x-y-z=8
v+e y —2y+z =17
Integrating,
’ vg 1 2 0
1+e dv:—[ 1dy+log|c|. Ans. Here, A=|-2 -1 =2
v+e' y U 1
Putv +e¥=1t sothat(1+e")dv=dt
1 2 0
1 = = _ _
a :_[ =dy+log|c| |Al=| -2 -1 -2
t y 0 -1 1
= log [t| = - log |y| + log |c| =1(-1-2)-2(-2+0)
= log |t] + log |y| = log | c| ) _ =—3+14=_1¢0.
= log Jty | = log |c| - Alis non-singular = A™ exists.
’ )i[ : (v +eY) Here A ==3, Ap=2 Ap=2;
= =Cc= (v e =C _ _ _ )
y y Ay ==2,Ay =1, Ap=1;
) ) Agl =—4, A5, =2,A5=3.
X, ovly - v ,
= y e’y =c=>x+ye’ =g, 3 2 2 3 _2 _a
adjA =|-2 1 1|=| 2 1 2|
which is the reqd. solution. -4 2 3 2 1 3
Q. 30. Find the particular solution of the differential A-lom |T1|(Ade)

dy

equation log (&) =3x+4y, given thaty =0 when x =0.

Ans. The given equation is :

log (ﬂj =3x+4y
dx

. ﬂ — e3x+4y
dx
= e~ dy = e dx.

Integrating, Ie‘4y dy = J.e3x dx + ¢

= -4 3
Whenx =0,y =0,

1

-—=>+c

4

=X _1__7
- 4 3 12

o 1 1 1 3 7
Puttlngm(l),—z-e‘l—y—ge T

= —3eW=4eX_7
= 4e¥+3e W=7,
which is the reqd. particular solution.

Or
1 2 0
IfA=|-2 -1 =2}, find
0 -1 1

A~L. Hence, solve the system of equations :

|Variab|es Separable

(1)

3 2 -4 [3 2 -4
=12 1t 2= 2 1 2.

2 1 3 2 1 3
The given system of equations can be written as :
A'X =B,
1 =2 0 X 10
whereA'=12 -1 =1|,X=|yland B=| 8].
0 -2 1 z 7

X=(A)lB=(Ah'B
X (-3 2 2][10
> yl| ={—-2 1 1} 8
z -4 2 3|7
[—30+16+14 0
=|-20+84+7 |=|-5].
|—40+16+21| |-3

Comparing,x=0,y=-5andz=-3.

Q. 31. Find the maximum and minimum values of
f : x + 2y subject to the constraints :

X+2y 2100, 2x -y <0, 2x +y =< 200, x,y = 0.

Ans. The system of constraints is :

X + 2y = 100 ..(1)
2x-y=<0 .(2)
2x +y < 200 ..(3)
and X,y=0 ..(4)
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YA
N D (0,200)

'Q
v
m*’*
C(50,100)
(0,50)B iuxk
E N
i (26,40) N\ H
X o A X
(100,0) NS
vY

The shaded region in the above figure is the feasible
region determined by the system of constraints (1)—(4).

It is observed that the feasible region ECDB is bounded.
Thus we use Corner Point Method to determine the
maximum of Z, where :

Z =x+2 ..(5)
The co-ordinates of E, C, D and B are
(20, 40)(on solving x + 2y = 100 and 2x —y = 0)
(50, 100)(on solving 2x +y =200 and 2x —y = 0)
(0, 200) and (0, 50) respectively.

Corner point | Corresponding Value of Z

E : (20, 40) 100 (Minimum)

C : (50, 100) 250

D : (0, 200) 400 (Maximum)

B : (0, 50) 100 (Minimum)

Hence, Z,,,., = 400 at (0, 200)

and  Z.;, = 100 at all points on the line segment

joining the points B (0, 50) and E (20, 40).
SECTION—D

(This section comprises of Long Answer Type
questions (LAQ) of 5 marks each)

Q. 32. Find the area of the region bounded by the curve
ay? = x3, the y-axis and the linesy =a and y = 2a.

2a
Ans.  Reqd. area = (ay?)Y3dy

a

1
QD

ga1/3 (22)5'3 — (a5/3)

41/355/3[5/3 _4]

3
5
3
= ga2[25/3_1] S. units.

Q. 33. LetA={x € Z:0 < x < 12}. Show that R =
{(a,b) :a,b € A:]a-Db|isdivisible by 4} is an equivalence

relation. Find the set of all elements related to 1. Also,
write the equivalence class [2].

Ans. We have :
R={(a.b):a, b e A:la-Db|isdivisible by 4}.
(i) Reflexive : Forany a € A,
(a,a) €R.
|a—a|=0,which is divisible by 4.
Thus, R is reflexive.
Symmetric : Let (a, b) €R
= | a-b|isdivisible by 4
= | b —a|isdivisible by 4.
Thus, R is symmetric.
Transitive : Let (a, b) € Rand (b, c) €R
= |a-"Db|isdivisible by 4 and | b — c | is divisible by 4

> la-b| =44 (1)
=> a-b =x41

and |b—c| =4u

> b-c =x4u ..(2)

Adding (1) and (2),
(a-b)+(b-c) =+4( +u)
> a-c =4 +u)
=> (a-c) eRr.
Thus, R is transitive.
Now, R is reflexive, symmetric and transitive.
Hence, R is an equivalence relation.
(ii) Let “x” be an element of A such that (x, 1) € R
= | x — 1| is divisible by 4
> x-1=0,4,8,12
> x =1,5,9.
Hence, the set of all elements of A which are related
to1is {1, 5, 9}.
(i) Let (x, 2) € R.

Then, | x=2] =4k,

where k <3

: X =2,6,10.

Hence, equivalence class [2] = [2, 6, 10].
Or

The Earth has 24 time zones, defined by dividing the
Earth into 24 equal longitudinal segments. These are re-
gions on Earth that have the same standard time.

For example. USA and Indiafall in different time zones,
but Sri Lanka and India are in the same time zone.

A relation R is defined as the set
U = {All people on the earth} such that R = {(x, y)} the

time difference between the time zones x and y reside in is
6 hours}.
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(i) Check whether the relation R is reflexive, symmet-
ric and transitive.

(ii) Is relation R an equivalence relation ?

Ans. (i) Forno. xe U,(x, x)eR.

[-.- Difference in time between x and x is 0 hours]

Thus, R is not reflexive.

(i) Now (x,¥) e R=(y,X) € R.

[ When the difference in time between x and y is 6
hours, then the difference in time between y and x is 6
hours]

Thus, R is symmetric.

(iif) Now (x,¥) € Rand (y,z) € Rbut (x,2) ¢ R.

[ If the difference in time between x and y is 6 hours and
the difference in time between y and z is also 6 hours, then the
difference in time between x and z is ether 0 hours or 12 hours]

Thus, R is not transitive.

(i) From part (i), it is concluded that R is not an equiva-
lence relation.

Q. 34. Find the area of the triangle with vertices
A(l, 1, 2),B(2,3,5)and C(1, 5, 5).

d A A N AN n A n AN

Ans. Here AB = (2i +3j+5k)—(i +j+2k)=i+2j+3k
d N N N A A n n N
and AC = (Li +5j+5k)—(i +j+2k)=4j+3k

1. > o
Area of AABC = ElAB xAC |

- -
But AB xAC

w W x>

P
1 2
0 4
= 1(6-12)— (3-0)+k (4-0)
- _6i-3j+4k.
1~
.. Reqd. area of AABC = > | -6i—3j+4K|

%\/36 +9+16

1
E«/G_l Q. units.
Or

Show that the line joining the mid-points of the two
sides of the triangle is parallel to the third side and is half
of its length.

Ans. Let A (X, Yy, Z7), B (X5, Yy, Z,) and
C (X3, Y3, Z3) be the vertices of AABC. If D, E are mid-points
of [AB] and [AC] respectively, then their co-ordinates are :

tX Y1t+Yy i1+7)
2 2 2

X+tX3 Y1+Y¥3 41t+17Z3
and ( > T o T o
Now direction-ratios of BC are :
SX3=Xp Y3=VYp 3= 2 >

] respectively.

Fig.
and direction-ratios of DE are :
TR XxtX Yitys  NtYs
2 2 2 2
Zl+Z3_ Z]_+22 S
2 2
X3 =X

Y3— Y2
o2 2
8. <X3—Xy Y3—Yp 325>
Thus DE || BC.

Now

. In—1
ie. < 8 72 5

2 2
(X1+X3_X1+X2) +(y1+y3_Y1+Y2)

2 2 2
| DE | = _— 2
1+23 L +17
+—_—
255

1 1
) \/(X3—X2)2+(y3—y2)2+(Z3—22)2 = 5 IBCI

1
Hence, DE || BC and | DE | = 3 | BC|.

Q. 35. (i) Find the probability that both children are
males, if it is known that atleast one of the children is male.

(ii) Find the probability that both children are females,
if it is known that the elder child is a female.

Ans. (i) Here S ={(M, M), (M, F), (F, M)}
and A ={(M, M)}.
- n(A) 1
Reqd. probability = W=§
(ii) Here S ={(M, M), (M, F)}
and A ={(M, M)}.
n(A) 1

Reqd. probability = m—z.

(b) Here S ={(M, F), (F, M), (F, F)}
and A ={F P}
: oA _1
..Required probability= ﬁ=§
SECTION—E

(This section comprises of 4 case-study/passage
bases question of 4 marks each into such-parts)
Q. 36. « Derivative of y = f (x), if it exists, is called the

derivative of first order and is denoted by g—){ or
f'(x).
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* Derivative of g—i or f' (x) is called derivative of
d2y
—-or f'" (x).
dx?

Based on above information, answer the following :

2
) Ify=x2+3x +2, find &Y

dx?

second order and is denoted by

d2y
(1) If y = tan x + sec x, then find d_2
X
(1) If f (x) = log x, then find '’ (x).
Or

d®y dy

dx?  ox
Ans. (1) Here, y =x2+3x+2

dy _

d_X =2Xx+3

2
Hence, > = 2.

Ify = ae?* + be™X, then find

(1) Here, y =tan X + sec x

dy _
—= =Sec* X + sec X tan x
dx

d2y ___Cosx
dx2  (L—sinx)?"
(111) Here, f(x)=1log x

and

, 1
fr)=<
¢ 1=y
an x) = 2
Or
Here, y = ae?* + be™*
ﬂ = 2X —X
ix - 2ae“* — be
42
and —g = 4ae?* + be™*
dx
d’y _dy

d7_& = 2ae?X + 2be ¥
=2 (ae? + be™) = 2y.

Q. 37. A thermometer reading 80°F is taken
outside. 5 minutes later the thermometer reads
60°F. After another 5 minutes the thermometer
reads 50°F. At any time t, the thermometer
reading be T°F and the outside temperature be
S°F.

Based on the above information, answer the
following questions.

i A s

positive constant of

proportionality, then find dd_;l'

(I1) Find the value of T(5) is :

(111) Find the general solution of differential equation
formed in given situation.
Or
Find the value of constant of integration ¢ in the
solution of differential equation formed in given situation.

Ans. (1) Given, at any time t the thermometer reading is
T°F and the outside temperature is S°F. By Newton’s Law of

Cooling, dd_;l' =—A(T-5).

(I Since, after 5 minutes, thermometer reads 60°F,
value of T(5) = 60°F.

(1) We have : ‘:j—tT= _A(T=9)

A=t > J T%Sdh—zj dt
=> log(T-S)=-At+c
Or
Since, att =0, T = 80°F.
log(80-S)=0+c = c=1log (80 -2S).

Q. 38. Read the following passage and answer the
questions given below :

In an Office three employees James, Sophia and Oliver
process incoming copies of a certain form. James processes
50% of the forms, Sophia processes 20% and Oliver the
remaining 30% of the forms. James has an error rate of
0.06 , Sophia has an error rate of 0.04 and Oliver has an
error rate of 0.03.

Based on the above information, answer the following

questions.

() Find the probability that Sophia processed the form
and committed an error.

(1) Find the total probability of committing an error
in processing the form.

(111) The manager of the Company wants to do a qual-
ity check. During inspection, he selects a form at random
from the days output of processed form. If the form se-
lected at random has an error, find the probability that
the form is not processed by James.

Or

Let E be the event of committing an error in processing
the form and let E,, E, and E; be the events that Jayant,
Sonia and Oliver processed the form. Find the value of

3
2 P(E|E).

Ans. Let the events be as below:

E, : James processed the form

E, : Sophia processed the form
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E. : Oliver processed the form

and E : Error was committed.

50 5
We have : P(El) = 100 = 10’
20 1
PE) = 1007s
30 3
and P(E;) = m=5

Also, P(E/E,) = 0.0,
P(E/E,) = 0.04 and P(E/E;) = 0.03

() P(ENE, = P(E,).PEE,)= % x 0.04
= 0.008.

(1) Total probability of committing an error in
processing the form is given by
P(E) = P(E,) P(E/E,) + P(E,) P(E/E,)
+ P(E;) P(E/E,)

= 5—O><0.06+£><0.04+2><0.03
100 100 100
= 0.0047.

(1) Probability that the form is processed by James,
given that the form has an error is given by :

P(E,/E)
_ P(E/E;)xP(E;)
- P(E/E;).P(E;)+P(E/E,).P(E,)+P(E/E3). P(Ez)

50
0.06 X —
_ 100 _30
006 20 +004x 22 _gozx 2 4
100 100 100

Hence, the required probability that the form is not
processed by James, given that the form has an error

“P(E|E) =1-P(E,|E)=1- = = =




	1-5.pdf
	6-10.pdf
	11.pdf
	12.pdf
	13.pdf
	14.pdf
	15.pdf
	16.pdf
	17.pdf
	18.pdf
	19-20.pdf
	21-23.pdf
	24.pdf
	25.pdf
	26.pdf
	27.pdf
	28.pdf
	29.pdf
	30.pdf
	31.pdf
	32.pdf
	33.pdf
	34.pdf
	35.pdf
	36-37.pdf
	38-40.pdf
	41.pdf
	42.pdf
	43.pdf
	44.pdf
	45-66.pdf
	45.pdf
	46.pdf
	47.pdf
	48.pdf
	49.pdf
	50.pdf
	51.pdf
	52.pdf
	53.pdf
	54.pdf
	55.pdf
	56.pdf
	57.pdf
	58.pdf
	59.pdf
	60.pdf
	61.pdf
	62.pdf
	63.pdf
	64.pdf
	65.pdf
	66.pdf

	67-120.pdf
	67.pdf
	68.pdf
	69.pdf
	70.pdf
	71.pdf
	72.pdf
	73.pdf
	74.pdf
	75.pdf
	76.pdf
	77.pdf
	78.pdf
	79.pdf
	80.pdf
	81.pdf
	82.pdf
	83.pdf
	84.pdf
	85.pdf
	86.pdf
	87.pdf
	88.pdf
	89.pdf
	90.pdf
	91.pdf
	92.pdf
	93.pdf
	94.pdf
	95.pdf
	96.pdf
	97.pdf
	98.pdf
	99.pdf
	100.pdf
	101.pdf
	102.pdf
	103.pdf
	104.pdf
	105.pdf
	106.pdf
	107.pdf
	108.pdf
	109.pdf
	110.pdf
	111.pdf
	112.pdf
	113.pdf
	114.pdf
	115.pdf
	116.pdf
	117.pdf
	118.pdf
	119.pdf
	120.pdf



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


