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40. The mgjor compound Y is
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PART I\ - VMATHEMATIGS

IIZIT@I ar RS : 32)

e This Sr’ IG T ] nQSZ
é%/ to each qu@@WIGLE DIGIT INTEGER ranging from 0 to 9, both

usve
o For each question, darken the bubble corresponding to the correct integer in the ORS.
e Marking scheme:
+4 |If the bubble corresponding to the answer is darkened
0 Inal other cases

41. Suppose that all the terms of an arithmetic progression (A.P.) are natural numbers. If the
ratio of the sum of the first seven terms to the sum of the first deven termsis 6 : 11 and
the seventh term lies in between 130 and 140, then the common difference of this A.P. is

41.[9]
Let thefirst term is aand common differenceisd.
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46. Let f:R—>R be a continuous odd function, which vanishes exactly at one point and

f(l):% Suppose that F(x J.f t)dt foral x e [-1, 2] and G(x J't‘f ‘dt for
alx e [-1, 21 im %) = 1 e thevaue of f(lj is
x->1G(X) 14’ 2
46. 7]
jf(t) dit
Lim — - -1

Hlftlf(t)ldt xf(F(x) 14
-1

- fﬁ:ﬁ = 1[5)7

47. Suppose that p,g and T are three non-coplanar vectors in R3. Let the components of a
vector S aong p,gand r be 4, 3 and 5, respectively. If the components of this vector S

along (—p+G+T),(P—G+7) and (—-p—G+T) arex, y and z, respectively, then the value
of 2x+y+zis

* [5] 4p+3q+5r 5 \e..'.%o
s = (-p+a+r)x+(p-a+r)y+ N@ﬁe |
O et 32
pX+z 5 Pag ...(v)

X =4, ——z———
Y 2 2

2X+y+z=9

48. For any integer k, let ak:cos(k—;JHsin(k—;j, where i=+/-1. The value of the

12
Z|ak+1_ak|
i ) .
expression — is
Z|a4k—l - 0‘4k—2|
k=1
48. [4]
12 I(K+1)TE Kz 12 | K= i 12 | in
z ~e’ e’|-le? - Dle” - I ]J
K=1 - k= — k=1 12le” - 4
(4K =LA i(4K72)ﬂ: 3 | i(4K-Drn in ]J 3| in jJ in ]J
e 7 dle 7 e’ - Dle” - 3le’ -
=1 K=1 K=1
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Also, m— 1/ -1

am _ %
dx, xZ -1

56. The option(s) with the values of aand L that satisfy the following equation is(are)

4n
J.et(sinﬁat+cos4 a) dt
=L?
J'e‘(sinG at + cos” at) dt
an 4n
(A)a=2, L= =1 B)a=2, L= 1
e -1 e +1
an 4n
©a=4L= & 1 D)a=4,L=5 *1
e -1 e +1
56. (A), (C)

T e'(sin®(at) + cos’(at)) dt
0

.Tf e'(sin®(at) + cos*(at))dt \)\L
sale CO
Let f(t) = € (sin® (at) + co<’ (at))

Fkn+t) =&"*'(sin(a (dW))N)@( (k +1?)3

KT f t) (fore (ﬁl‘u
e 2
T@) d\ (1+e@69%m) .
J.f(t) dit jf(t)dt
0

e” -1

Section 3 (Maximum Marks: 16)

e Thissection contains TWO paragraph.
e Based on each paragraph, there will be TWO questions
e Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE
of these four option(s) is(are) correct
e For each question, darken the bubble(s) corresponding to al the correct option(s) in the
ORS
e Marking scheme:
+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
0 If none of the bubblesis darkened
—2 In all other cases
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PARAGRAPH 1

Let F: R > R be athrice differentiable function. Suppose that F(1) = 0, F(3) = — 4 and
F(x)<Oforal x e (1/2, 3). Let f(x) =xF(x) foral x € R.

57. The Correct statement(s) is(are)

(A)f'(1) <0 (B)f(2) <0
(C)f'(x) = 0forany x € (1, 3) (D)f'(x) = 0 for somex € (1, 3)
57. (A), (B), (C)
f(x) =xF(X)
f'(x) =F(X)+xF(x)
f() =KD +F(@Q) =F(1)<0 (" FP(x) <0V x e(1/2,3)

f(2) =2F(2)<0 (" F(2)<0)
f'(x) =FxX)+xF(X)<0 Vxe(l3)
(" F(X)<0andx F (x) <Oforadl x € (1, 3))
s f(x)#0forany x e (1, 3)
Hence (A), (B), (C) are correct.

3 3
58. If J' x2F'(x) dx = -12 and Ix3F"(x) dx = 40, then the correct expression(s) is(are)
1 1

(A)Of(3) +f (1) —32=0 (B) ff (x) dx i é CO \)\L
N
(C)9f'(3) - (1) +32= ﬁo( Om ) j {(@% ~12

58. (C), ((%\,\Q\N P ge "}2 O
ﬁ(x)dx - [xFOod :?E<x)-x—;jl-fi;F'(x>dx

9 1
= E(_4) —0- E(—lz) -_12

3 3
jx3F"(x) 40 — (x3F’(x))f—J.3x2F’(x) =40
1 1
=>2TFQR)-F@) =4(1
Also, f(3) =F(®)+3F(3)
(1) =F(@Q)

() = 9f'(3)-f(1)+32
9FQR) +27F(3) - F(1) + 32
2TF(3)-F(1)-4=0 (" F(3)=-4)
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PARAGRAPH 2

Let n; and n, be the number of red and black balls, respectively, in box I. Let nz and ny be the
number of red and black balls, respectively, in box I1.

59. One of the two boxes, box | and box |1, was selected at random and a ball was drawn
randomly out of this box. The ball was found to be red. If the probability that this red ball

was drawn from box |1 is % , then the correct option(s) with the possible values of n, ny,

Nz and ny is(are)

(A)n1—3 n=3,nN3=5n,=15 (B)n1—3 n,=6, n3 = 10, n, = 50
(C)n1—8 No=6,n3=5,n,=20 (D)n1—6 n=12,n3=5,n,=20
59. (A), (B)
n
- R/B,) = 1
P(B]_)—:Uz P( 1) nl+n2
P(B,) = 112 P(RIB,) = — 2
n;+n,
B 1
P _2) ==
%)-3 K

eW
?J?I@\‘Avn ar?na@%x I"and transferred to box 1. If the probability of

awing ared ball from'box I, after this transfer, is % then the correct option(s) with the

possible values of n; and n is(are)

(A)m=4andn, =6 B)ym=2andn, =3
(C)ny=10and ny; =20 (D)ny=3andn, =6
60. (C), (D)
1
PE) ==
(B) 3

n, n, -1 L[ Ne n, _1
n+n, )\n+n,-1 n+n, )\n+n,-1 3

Among the given options, (C) and (D) satisfies the equation.

aaaaaaq
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