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INSTRUCTIONS

This question paper contains all objective questions divided into three categories. Each
question has four answer options given.

Category-I : Carry | marks each and only one option is correct. In case of incorrect answer or
any combination of more than one answer, ¥ mark will be deducted.

Category-ll : Carry 2 marks each and only one option is correct. In case of incorrect answer
or any combination of more than one answer, ¥z mark will be deducted.

Category-Ill: Carry 2 marks each and one or more option(s) is/are correct. If all correct
answers are not marked and aiso no incorrect answer is marked, then score = 2 x number of
correct answers marked + actual number of correct answers. If any wrong option is marked or
if any combination including a wrong option is marked, the answer will be considered wrong,
but there is no negative marking for the same and zero mark will be awarded.

Questions must be answered on OMR sheet by darkening the appropriate bubble marked A,
B,C,orD.

Use only Black/Blue ball point penr to mark the answer by complete filling up of the
respective bubbles.

Mark the answers only in the space provided. Do not make any stray mark on the OMR.

Write question booklet number and your roll number carefully in the specified locations of
the OMR. Also fill appropriate bubbies.

Write your name (in block letter), name of the examination centre and put your full signature
in appropriate boxes in the OMR.

The OMR is liable to become invalid if‘there is any mistake in filling the correct bubbles for
question booklet number/roll number or if there is any discrepancy in the name/ signature of
the candidate, name of the examination centre. The OMR may also become invalid due to
folding or putting stray marks omr it or any damage to it. The consequence of such
invalidation due to incorrect marking or careless handling by the candidate will be sole
responsibility of candidate.

Candidates are not allowed to carry any written or printed material, calculator, pen, docu-
pen, log table, wristwatch, any cemmunication device like mobile phones etc. inside the
examination hall. Any candidate found with such items will be reported against & his/her
candidature will be summarily cancelled.

Rough work must be done on the question paper itself. Additional blank pages are given in
the question paper for rough work.

Hand over the OMR to the invigilator before leaving the Examination Hall.

This paper contains questions in both English and Bengali. Necessary care and precaution
were taken white framing the Bengali version. However, if any discrepancy(ies) is /are found
between the two versions, the information provided in the English version will stand and will
be treated as final.
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MATHEMATICS
Category — 1 (Q 1 to Q 50)

Carry 1 mark each and only one option is correct. In case of incorrect answer or any

combination of more than one answer, %% mark will be deducted

G316 TIF AT | A3 To7 Fieet 1 797 AT | g7 a7 firet o @ e @I Suw
P % TR I I |

1. Let A and B be two square matrices of order 3 and AB = O;, where O; denotes the null
matrix of order 3. Then,
(A) mustbe A=0,,B=0, (B) ifA# Oy, mustbeB # O,
(C) ifA=0; mustbeB#0, (D) maybe A#0;B#0,
WA I A 8 B, 3 TEF (order) 76 IFWM@R 9 AB=0; @WIMEH 05, 3 TEH
7 MY e I@ | TIeEE
(A) SRR A=0,,B=0, R (B) IWA£0,TACR NNE B#0, TR
(C) TWA=0,T7 @ SMMRB#0; TR (D) ® “MIA#0;B#0, '

2. LetPand T be the subsets of X—Y plane defined by
P={(xy):x>0,y>0andx2+y2=1)
T={(xy):x>0,y>0and x3 +y8< |}

ThenPN Tis
(A) the void set @ (B) P
€y T (D) P-T€

TH I X-Y OFE 4o TACH P ¢ T fAgem w@e ak :
P={(x,y):x>0,y>0andx? +y2 =}
T={(x,y):x>0,y>0andx3 +y8< |}

¢ic*@ P T @
(A) 1 T @ (B) P
© T (D) P-TC
3. Letf:R—Rbedefined by f (x) =x2-—‘{x22 for all x € R. Then
(A) fisone - one but not onto mapping (B) fis onto but not one — one mapping
(C) fis both one —one and onto (D) fis neither one — one nor onto

T ¥ f:R>RYTH O WO SR T f(x):xz-lf_xz CitF @

A) f atzs & Soffeas &1 (B) f Tofifoad g es W
(€) f CfRbad ¢ Gzw (D) f AFF-8 7%, ToRfeaa-8 70

A 3 P.T.O.
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Let the relation p be defined on R as apb iff 1+ ab > 0. Then

(A) pisreflexive only

(B) pis equivalence relation

(C) pisreflexive and transitive but not symmetric

(D) p is reflexive and symmetric but not transitive

R -4 3&F apb GO MGMAC T @ apb I @ @< W I 1+ ab> 0 TH|
&3]

(A) pBNG TN AT (B) p TRl EH

(C) pTTH 8 MFAPNA 73 dfSsw 71 (D) pFoW ¢ foTy oy SewwaT ¥

A prob!em in mathematics is given to 4 students whose chances of solving individually are

111
237 and . The probability that the problem will be solved at least by one student is

ﬁﬁmﬁﬁw4wwwmwmﬂfﬁlaaﬁammw
111

ﬁz,gzaa\5| @ TED WD GIGH ATA TG IO AL ©F ABA TA

(A) (B)

(D)

s W
Bl w|w

©)

If X is a random variable such that ¢(X) = 2.6. then o(1 — 4X) is equal to,
a3 IPR b X 9 THE o(X) = 2.6 TE o(l —4X) -99 T TR
(A) 7.8 B) -104

(C) 13 (D) 104

If eSiny _ g=sinx_ 4 = (), then the number of real values of x is

A esiny_ e g = 0 7Y, W@ x -4F TV TNYEAT AN T
(A) 0 (B) 1

© 2 D 3

The angles of a triangle are in the ratio 2:3:7 and the radius of the circumscribed circle is
10 cm. The length of the smallest side is

aofo fagrerd Mol 2:3.7 wite s R fagea Afgres aemd za 10 em.
faeaha Faow wga G <

(A) 2c¢m (B) S5cm

(C) 7cm (D) 10cm
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A variable line passes through a fixed point (x,, y,) & meets the axes at A and B. If the

rectangle OAPB be completed, the locus of P is, (O being the origin of the system of
axes)

G NN TR e R (v.y,) T g wwRE@ A ¢ B fpe mw
I | ST OAPB 79 31 (T P-9F TRAL IR (O: STFLNAT TART)

X1 Y

(D) -y P =4x-x) B F+3 =1
2 2 2 xz' =
© ey=xPey? ®) 3 7+yz"]

A straight line through the point (3, - 2) is inclined at an angle 60° to the line\[3x +y = 1.
If it intersects the X-axis, then its equation will be

~ -~

(A) y+ay3+2+343=0 B) y-x\3+2+33=0
€©) y-x\3-2-22/3=0 D) x—x\3+2-343=0

A variable line passes through the fixed point (o, B). The locus of the foot of the
perpendicular from the origin on the line is,

qF v TR FME R (o, p) MW 9| YRV WE & TR TE
WfFS AREAA AWM TR TH

(A) 2+y’—ox—Py=0 (B) A2-y2+2ax+2By=0
2 2
©) ox+By+\(@+p)=0 D) §5+ﬁ2=1

If the point of intersection of the lines 2ax + 4ay +c¢ =0 and 7bx + 3by - d = 0 lies in the
4" quadrant and is equidistant from the two axes, where a. b, ¢ and d are non-zero
numbers, then ad : be equals to

2ax + day +c = 0 €€ Tbx + 3by — d =0 FIARIMEIX @AYo bod AW SRFS I
THTE (O AIfIAE, A a, b, ¢ 8 d N7 We4i | PCH@ ad : be TR
(A) 2:3 B) 2:1

() 131 D) 3:2
5 P.T.O.
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A variable circle passes through the fixed point A(p, q) and touches x-axis. The locus of
the other end of the diameter through A is

a3 FerFa 38 FWRE 9 A, @ M 8 x-owE =M w1 A R
[ 9od e vd ALEAY 2

(A) (-pP=4qy (B) (x—q)?=4py

©) (-pP=dqx | (D) (y-q?=4px

1 4/3
If P(0, 0), Q(1, 0) and R (*2‘, )25) are three given points, then the centre of the circle for
which the lines PQ, QR and RP are the tangents is

P(0, 0), Q(1,0)GR[%,325]3(W@ foaf6 =71 "ea@y PQ, QR 8 RP 1@ 3rew foqf
=ris, TR 9e9 (% T

® @3 ® ()

1 1 | 1 -1

© (35 ® (3
y2 |
For the hyperbola — 5~ — 5 = 1, which of the following remains fixed when a
cos“a  sin“a

varies ?
(A) directrix _ (B) vertices
(C) foci (D) eccentricity

2 2
RITE —5— — 7= |- T¥A o S0 2vre Faffeetm @b o-fs
PR ?
A fFass (B) &R
(€¢) «ifeer (D) SFHe

S and T are the foci of an ellipse and B is the end point of the minor axis. If STB is
equilateral triangle, the eccentricity of the ellipse is

a3t Bored Afeww S 8 T g TorwR gy B | ¥ STB <=l swag
Wﬁw@m@%ﬂmﬁﬁmm |

A) (B)

S e N
[FS RS TR S P

©) (D)
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The equation of the directrices of the hyperbola 3x2 - 3y2 —18x+ 12y +2=01is

3x2 - 3y2 — 18x + 12y +2 = 0 *RIY(SA FRITFICE AN 2@

(A) x=3i\/% (B) x=3i\/%
13
© x=6i\/; ®) x=6i\/%

P is the extremity of the latusrectum of ellipse 3x? + 4y? = 48 in the first quadrant. The
eccentric angle of P is

| 332 4 4y? = 48 TSR AR AL AW AR 29 P| P @9 SRFHF-IM T

3

A) 3 ® 7
' 2

© 5 ® 5

The direction ratios of the normal to the plane passing through the points (1, 2, =3),

2 i
(1,2, 1) and parallel to 5= = 15— =% is

x?ﬂ—%—’:%wmm TSR GR (1, 2, -3), (-1, -2,1) RFEEE aoe oEs
o Sfeemr A —wgire == '
A) 2.3,4) (B) (14,-8,-1)

(C) (~2’ 0’ '—3) (D) (la —2’ —3)

The equation of the plane, which bisects the line joining the points (1, 2, 3) and (3, 4, 5)
at right angles is,

(1,2, 3) 8 (3, 4, 5) RN FHEAEME AN HARIASS IF GO Oeg A9
m .

(A) x+y+z=0 B) x+ty-z=9

C) x+y+z=9 D) x+y-z+9=0

The limit of the interior angle of a regular polygon of n sides as n— oo is
T n— 0, ST p-RF AREE oFw weEm Aol s e 1@

@A) = ®) 3
B 3
© F o F
7 P.T.O.
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Let f(x) > 0 for all x and f(x) exists for all x. If f is the inverse function of b and

WN@)=77 e 7 Then f'(x) will be

T T T 247 T o) > 0GR T r-dF T () 97 ST Wz | W

f, GUASHE h-aq o SrFT 2T 8 h'(x)=-1'T}0—'"§‘§I TH {'(x) *}@

gx
(A) 1+ log (f(x)) (B) 1+f(x)
(©) 1-log(fx)) (D) log f(x)
Consider the function f(x) = cos x?. Then
(A) fis of period 27 (B) fis of period \[2m
(C) fis not periodic (D) fisofperiodn
f(x) = cos 2 SCAHIH &I 9| TR,
(A) f-93 15998 2n (B) f-a% WG \2n
(€) f AAgE WS T (D) f-93 *fEge n
lim (@t
(A) Does not exist finitely (B) sl
(C) ise? (D) is?2
L
(A) -99 SRY TR | (B) -4 WA |
(C) -9F W ¢? (D) -9 W 2

Let f(x) be a derivable function, f'(x) > f (x) and f(0)=0. Then

(A) fx)>0forallx>0 (B) f(x)<Oforallx>0
(©) no sign of f(x) can be ascertained (D) f(x) is a constant function
WeT W@ @ f(x) 930 QI SRS, £(x) > f(x) 9k {(0)=0 TTHE
(A) ¥ x>0-99 &9 f(x)>0 (B) W x> 0-99 TF] f(x) <0
©) f(x)-9% @R BbF & "I T (D) f(x) 9T T SIFS

8
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Let f:[1, 3] = R be a continuous function that is differentiable in (1, 3) an
£'(x) =| f(x) [> + 4 for all x €(1, 3). Then,

(A) f(3)-f(1)=5Iistrue (B) f(3)—f(1)=>5is false
(C) f(3)—-f(1)=71is false (D) f(3)-f(1) <0 only at one point of (1, 3)

A F4 £:[1, 3] > R WO AT 8 (1, 3) SR SBIIAAA GR FIFe x (1. 3) - 9
T f(x) = | f (x) > + 4 TICH(,

(A) f(3)-f(1)=5 o] T&

B) f(3)-1(1)=>5 @&y TR

(C) f(3)-K1)="7 ey I

(D) (1,3)-93 W @3’ e (3)-f(1) <0 TE

lim (x"Inx),n>0

=0+

(A) does not exist (B) existsand is zero

(C) existsand is (D) exists and is e

xl_i’%u G"Inx),n>0

(A) -9% WRY TR (B) WRg Wz @R WA
(C) wRFg IR R W 1 (D) SR MR 9 T ¢!

Ifj cos x log [tan ._rz_) dx = sin x log (lan ‘)25] + £ (x) then f(x) is equal to. (assuming ¢ is a
arbitrary real constant)
I cos x log (tan ';‘) dx = sin x log [tan %] +f(x) R, f(x) 99 W AT, (FE ¢ 93fe

(A) ¢ (B) c-x
(C) “e+X (D) 2x+c¢
y=[cos {2 tan~1 / ; :; }dx is an equation of a tamily of
(A) straight lines (B) circles
(C) ellipses (D) parabolas
y=fcos{2 tan~! -\ f} ;i}dx’ﬁ?ﬁqm e I@ G
(A) e HffsarE (B) 3¢ “ARam
(©) %E «ifi[E (D) wfEge «fF3m
9 P.T.O.
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/4
The value of the integration f [M sinx |+ 7 cosx T ] dx
—/4
(A) is independent of A only (B) is independent of p only
(C) isindependent of y only (D) dependsonh, pandy
/4 _
) 1L sin x
AP f [u sinx | +7 +cosx+?’] dx-65 ==
—i/4
(A) YA A-9F AACE FEA (B) YU p-aF CACE &R
(C) TYN@ y-4F FCACE T (D) A p8y-a% Boia ST
a a
.1 : ;
The value of Ilm "[ f esin’t dt — j esin’t dtjl is equal to
x—=0 X
' y xty
a a
| 9 . 2
lim -{ [esinat | e dt] TR T
x—0 X
y Xty
(A) esi112 ¥ (B) e2siny
(C-) elsinyl (D) ecasec2 y
If[ 22" 27 dx=A2% +c, then A=
W22 2 dx=A2% +¢, 2, SWA=
. 1
A) Tog2 (B) log2
' 1
2 . -
(© (og2) ®) og2p
1
, s 1
The value of the integral f { m o e_LvT} dx is equal to
=
2015 1
f {em (x% + cos x) +CW} v B
(A) O (B) 1-e!
(C) 2¢7! (D) 2(1-¢h

10
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limé{n- o, L DA [—E— }
n—ec 1 n-+3 n+6 1 S n+3(n-1)

(A) does not exist (B) isl

(©) is2 (D) is3

oY n n n n
,}ﬂﬁ{“\/nﬂ*\/ﬂé* \[n+ot-t n+3(n-1)}""ﬁ
(A) “RY T2 (B) W& 1

(C) W 2 (D) W= 3

s x
The general solution of the differential equation | 1+e¥ | dx + [1 - i) e¥dy=0is(cisan

arbitrary constant)
X

1+e; dx+(l —';‘) e?dy=owmmmqum(cmmm

Z X
(A) x-ye¥=c (B) y—-xe¥=c
X X
(C) x+ye¥=c (D) y+xe¥=c
2 dy

General solution of (x +y)* 5, = a?, a# 0 is(c is an arbitrary constant)

(x+y)2%}=a2, az0 -9F FYFT TALH T (c 90 IPR IF)

(A) >=tani+c (B) tanxy=c
€) tan(x+y)=c @ it
2 2

Let P (4, 3) be a point on the hyperbola ig - “;—2 = . If the normal at P intersects the
X-axis at (16, 0), then the eccentricity of the hyperbola is

TH FF P (4, 3) R wge i;‘}b%:"“ﬁ T | P Rpe e wfSawi
X-SrS (16, 0) Rere taw <fea srgefon Serafusel 2@

5
(A) 32£ (B) 2
©) 2 (D) 3
11 | P.T.O.
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If the radius of a spherical balloon increases by 0.1%, then its volume increases
approximately by

QI AR [eEa TP 0.1% e %E Sw weEn I @ o
(A) 02% B) 0.3%
C) 04% ‘ (D) 0.05%

The three sides of a right-angled triangle are in G.P (geometric progression). If the two
acute angles be a and f3, then tan a and tan f are

9 T o S g ormer geifere g1 W fagtes STREaE
a8BTH, SR tanat @ tan B TA

g L] ®) \/ 2 0] o=l

5 2

1
© \Bandﬁ D) 5 and\fg

1
If I0g26+ 1 = log, [2 +8] then the values of x are

I
1 —
W log, 6+75 =log, [2" +8]?8.I, ©W@ x -49 WRefd ==

11 11 I 3 1 1
A) 3 B 332 ©) -3 ® 373

Let z be a complex number such that the principal value of argumem argz> 0.
Then arg z —arg (-z) is
Tifber AT 2-9F TIAE (argument )-99 LW arg z > 0 | ©IZTE arg z — arg (- z) TR

@ 5 ® tn © = D) =

The general value of the real angle 0, which satisfies the equation,

(cos B +15in B) (cos 20 +1 sin 20)--+++(cos nO + i sinnB) =1 is given by, (assuming k is an

integer)

(cose + i sin ©)(cos 20 + i sin 20)-++-+(cos nO + i sin nO) = 1 4T ﬁW‘fﬁ' = IR
I §-9F AR WA Te, (WA k 7K T2t 1)

2k 4kn
) 1+2 B) L+
4kn 6k
© n+1 ® S+
12
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Let a, b, ¢ be real numbers such that a + b + ¢ < 0 and the quadratic equation

ax? + bx + ¢ = 0 has imaginary roots. Then

WA $F a,b,c I M G @ a+b+c<09qR RIS THFAA ax? +bx+c=0-
R FeTy IR | CORE

(A) a>0,e>0 B) a>0,c<0

(C) a<0,¢>0 (D) a<0,c<0

A candidate is required to answer 6 out of 12 questions which are divided into two parts A
and B, each containing 6 questions and he / she is not permitted to attempt more than
4 questions from any part. In how many different ways can he/she make up his/her choice

- of 6 questions ? :

qFe AT / AT qwe 12 B quw e W 60 orm Tww

TR | el wi Rent Twerr ew | 9@ / =ild m [oe e 463
@ qe TeT FE AR W1 A/ AR o smwmwe 66 oqryw Teuw
IA© AR IO ST ©f T

(A) 850 (B) 800

(C) 750 (D) 700

There are 7 greetings cards, each of a different colour and 7 envelopes of same 7 colours as
that of the cards. The number of ways in which the cards can be put in envelopes, so that
exactly 4 of the cards go into envelopes of respective colour is,

ot fifer wea fib: o que @ oo ey T <T WE| I TN O
ICETAE AN ©F WY W BT st I IR WeT AR WY A, ©F WA
ﬁ’ .

A) Cq B 2.7,

(C) 3!4C, @) 3%t

728 +16n -1 (n eN) is divisible by

@R RBT 7R 720 +16n-1 (n eN) Rerer 2

(A) 65 (B) 63
©) 61 (D) 64

13 P.T.O.
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1 1 84
The number ofirrational terms in the expansion of | 3% +54 | is

I | 84
[38 +54’J - (Rfore wem AT A T

(A) 73 (B) 74
@ 75 D) 76

Let A be a square matrix of order 3 whose all entries are | and let [; be the identity matrix
of order 3. Then the matrix A — 315 is '

(A) invertible (B) orthogonal

(C) non-invertible (D) real Skew Symmetric matrix

A P9 A G0 3 FW I UHE I TR ME @ | R |, T 3 TR
@FT G | CUFE A A - 314

(A) -3 ede w9z SR Szl (B) @ Wil

(€) -7 e Wiiw-9r SR @81 M I Rt it

(A) M (B) M’

(C) null matrix (D) identity matrix
I M, R -9 3 e F Wil = g MY, M -97 ¢f<s 73, o=
adj(M") — (adj M)" Wil 2=

(A) M (B) M’

(C) 0 Wl (D) = Wi

5 5x «x
If A=| 0 x 5x |and|A%=2S,then|x | is equal to

00 5
S S x
IfmA=| 0 x 5x |8]AY=25%F, @] x| -9% WA
00 5
1
A 3 (B) 5
€ 5? (D) 1

14
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Category —II (Q.51 to Q.65)

Carry 2 marks cach and only one option is correct. In case of incorrect answer or any

combination of more than one answer, % mark will be deducted.

i Buw A | 7T Soa ficer 2 74 +iitq | o1 S i ot @ @ g9t Gag

51.

52.

et v FRa B AT |

The system of equations
M+y+3z=0
2x+puy-z=0
Sx+7y+z=0
has infinitely many solutions in R. Then,
FAAFANSTRT R -9 SORY] FAAF AR,
(A) A=2,p=3 | B) r=1Lpu=2
(© A=1,u=3 (D) A=3,u=1

Let f: X — Y and A, B are non-void subsets of Y, then (where the symbols have their
usual interpretation)

(A) f1(A)-f1B)>f"! (A - B) but the opposite does not hold.
(B) f-1(A)-f-! B)cf-' (A - B)but the opposite does not hold.

© o~ ol A -

N @8 i XD YR A BTG Y-99 S S0 | CICRE@ (@A gl
spfere Wi |)

(A) 1A -f'@B)of ! (A-B)Rs [RaRelh 1wy 53
(B) f1@A)-f'B)cf!(A-B)F RAFeH we7 71
©) f1A-B)=f"1A)-f1®)
D) fYA-B)=fl@a)yuf!®)

15 P.T.O.
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Let S, T, U be three non-void setsand f: S> T, g: T—>Ubesothatgof: S —> Uis
surjective. Then

(A) gand f are both surjective (B) g is surjective, f may not be so

(C) fis surjective, g may not be so (D) fand g both may not be surjective

A ¥4 S, T.UTSARG or{e 06 9 f:S>T, ¢: ToUGTH ™ gof:S>U
Tofdfoad @1 CUR@

A) g ez SHfibadt =@

(B) g TAfifbad 2, f Toifalbad -8 zq© A3

(C) fEafdbaa 2@, g Tofifoad F-¢ 2o i

(D) f8g¥erER S4fifoad A-¢ TS A

The polar coordinate of a point P is (2. - %) The polar coordinate of the point Q. which is
such that the line joining PQ is bisected perpendicularly by the initial line, is

a%fc R P-4 F FAF T4 (2,—§)| Q wwW 3o R~ @M PQ
FAARABE Rl @e Ao AufEdfes | ORE Q-99 (FF FAIE TR

w () o) o) oI

The length of conjugate axis of a hyperbola is greater than the length of transverse axis.
Then the eccentricity ¢ is,

GF0 FAQGreT SIS SOHT (A9 vRgebd WHeE Wwd (e B W | S
TE Tl e T

A) =2 B) >+2 © <2 © <3

The value of lim % [ﬂ-l ic

(w U B) 0 © | (D) =
Let f(x) =x*—4x3 + 4x? + c.c € R. Then
(A) f(x) has infinitely many zeros in (1, 2) for all ¢
(B) f(x) has exactly one zero in (1, 2) if — 1<¢ <0
(C) f{x) has double zeros in (1,2) if - I<c <0 .
(D) whatever be the value of ¢, f(x) has no zero in (1, 2)
T 9 f()=x'-4x +4x’ +c,c € R, TC™@
(A) c-99 FIA WA T (1.2)-T0 flx) R A % @
(B) T —1<c<0TW, OE@ (1.2)-T® f(x) 9FIL WA N4 T
(C) T —1<c<0%FF, @ (1,2)-TS fx) TR T TR
(D) c-9% AN IR T = @A, (1,2)-19 f{x) =T @
16
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The graphs of the polynomial x2 —1 and cos x intersect

(A) at exactly two points

(B) atexactly 3 points

(C) at least 4 but at finitely many points

(D) at infinitely many points

g A x2 - 1 93 @EPE 9 cos x UF A

(a) Be 7 Rrge e @ I

(B) = foqft Reqe s~ me @ 3@

© s o Rege g i siewre R srrree an I
(D) R WyF e =7 I

; : 10 : : : ;
A point is in motion along a hyperbola y = ;. so that its abscissa x increases uniformly at

a rate of 1 unit per second. Then, the rate of change of its ordinate, when the point passes
through (5. 2)

]
(A) increases at the rate of 5 unit per second
.
) decreases at the rate unit per secon
B) d ses at the rate of 5 unit p d
e
") decreases at the rate of T unit per secon
() d he rate of 5 unitp d

’ e
(D) increases at the rate of 3 unit per second

cﬂ@fﬁﬁ?@ﬂa@vp%wﬁa‘mwﬁ%mmw'xwﬁ

TS 1 93 2MA Jfa om0 /gl (5, 2) A sfewsd e ow @bs wes
z

9FF TR @ R

19—

(A) oS virars
(B) 4Af% THATS 5 9FF TMF I A

(C) ofS TS £ 9T WA T AT

LAY Wb BO)—

(D) oS TETE 7 99 TE o oM@

17 P.T.O.
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61.

62.
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23 1
Lét a=min{?+ 243 : xe Rand b= Jim g;’se.Then > ar b is
0—>0 =0

e, n
@ WFa=min(Z+2c+3 : xe R} O b= lim 20w F o bt g7 W
60 O =0

]
2n+l = 1 . 2n+1 +1
@A) T35 ® 3
4n+l ] 1
B a0 D) 5@ -1)

Let a>b>0and I(n)=al® bl J(n)=(a—b)™ forall n>2, Then

T I a>b>04R FIA n22 -9 T I(n)=a™-b!™ J(n)=(a-b)in|
[&d6cieT)

(A Im<I(n) _ (B) 1m)>J(n)

© Im=Im (D) I(n)+J(@)=0

-~

Let &, (3,7 be three unit vectors such that & x (B x ?)=:1;(B+ ¥ Ywhere
ax(Bx§)=(&.9)B —(&.B)7.If B is not parallel to7, then the angle between g andp is
A ad A ~ ) A 1 % »

&, 3,7 foi 9o 989 @9 @ ax (Bx)=5(B+7),

TR & (Bx )=(&.9)6 ~(&.B)y | oW B, 7 -93 Toeae T &F, O@ & 8 f -
G TR @9 9

5
@) % ® £
2
& ¢ o 5

18
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63. The position vectors of the points A, B, C and D are 3i - Z:i -k, 2i=3]+3k, 5i~ } +2K
and 41— 3 + Ak respectively. If the points A, B, C and D lie on a plane, the value of A is

A, B, C 8 D RrjpoBraa wg (989 21 qa@tw 3i-2j-K, 2i-3j+2K, 51— j+ 2K,

64.

65.

41— j+ 2k | TR RposT 493 W@ AW, OE@ A-9F WH T

A 0 (B) 1
© 2 (D)-4

A particle starts at the origin and moves 1 unit horizontally to the right and reaches P,

. | - Y : L :
then it moves 5 unit vertically up and reaches P,, then it moves 7 unit horizontally to

: ; S . ; '
right and reaches P;, then it moves g unit vertically down and reaches P,, then it moves

1 : . 4
16 unit horizontally to right and reaches P, and so on. Let P, = (x,, y,) and nll?m =

and “lls‘nao ¥, = B. Then (g, B) is

a2l RN AT W VG o0F FE YT O oA | 99 IR B
Pi-atm|ww@mw%ﬂaﬁ@%mmpz—w iRy | oo WA

meﬁw;}ammﬁ@mmtﬁNIWﬂWW

A ﬁw% ¢33 i P, TRl | oRe S o] @mﬁw%a‘w =g
s P-a Tled g @ W 5O ACE | AWM P = (x, v,) T AR lim x,= o

lim y, =P Tq OF (ap) TR
n—o

2
5

TN

A) 2,3) (B)

2

EoY

© (51) ® (53)

For any non-zero complex number z, the minimum value of [z |+ |z -1 | is

z AR 936 Sy wie 91|z |+ |z-1|-97 @Y W9 24

@A 1 (B)

© 0 (D)

19

P.T.O.
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Category —III (Q.66 to Q.75)
Carry 2 marks each and one or more option(s) is/are correct. If all correct answers are
not marked and also no incorrect answer is marked then score = 2 x number of correct
answers marked + actual number of correct answers. If any wrong option is marked or if
any combination including a wrong option is marked, the answer will considered wrong,
but there is no negative marking for the same and zero marks will be awarded.

9% 31 93T S5z 1T | 33 3l e Son fireer 2 797 #i1w | 3 @1 gt Tww 7 AT
3R T TEAS 7T T A1 AT SIRTE I 2 x W I FBF Tox oreat xR B
SRt + ST @ 35 o7 A% wa 124yt | T et goT Suw onewt zw T R
TEER Ny G108 G INF ©RET G Ge 4 (eql T3 | e Giomea eiGe!

TR FIOT AW A1, SR T 797 I |
3 03
66. Let A=| 0 3 0 | Then the roots of the equation det (A —AlL)= 0 (where I3 is the
303 ’
identity matrix of order 3) are
3 0 3
A IAA=| 0 3 0 |OR(e FAFID det (A -Al,)=0(l, T 3 T(FI AT TGF)
303
43 Jerefe ze
A) 3,0,3 B) 0,3.6
© 1,0,-6 (D) 3.3.6

67. Straight lines x —y =7 and x + 4y = 2 intersect at B. Points A and C are so chosen on
these two lines such that AB = AC. The equation of line AC passing through (2, -7) is

Xx—y=78 x+4y =2 AEET D TS A7omeE @ FEI @ uR EHE O
A 8C 9 6 @9 ©IT [W8W T @ AB=AC T0| (2.-7) Rl AC GHE
AN T

(A) x-y-9=0 (B) 23x+7y+3=0

(C) 2x-y-11=0 (D) 7x—6y-56=0

68. Equation of a tangent to the hyperbola 5x2 — y2 = § and which passes through an external
point (2, 8) is
Sx2—y?=5 49983 GIhH =rfe ARy [/ (2, 8) A =91 @ ~nfee Fieae =@
(A)  3r—y+2=0 (B) 3x+y—14=0
(C) 23x-3y-22=0 (D) 3x-23y+178=0




69.

70.

71,
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Let f and g be differentiable on the interval 1 and leta, b € I, a < b. Then
(A) If f(a)=0=1f(b), the equation f'(x)+f (x)g'(x)= 0 is solvable in (a, b).
(B) If f(a)=0=f(b). the equation f'(x)+f (x)g'(x) = 0 may not be solvable in (a. b).
(C) If g(@)=0 = g(b), the equation g'(x)+kg(x)=0 is solvable in (a, b), ke R
(D) If g(a)= 0 =g(b). the equation g'(x)+kg(x)=0 may not be solvable in (a, b), k € R
TH I8 g O [-(0 WEIFANANT 99 a, bel.a<b| TICHFE
(A) T f@)=0=1(b)Tq, O@ {'()+f(xX)g'x)=0 FNF (a, b)-TS TS
(B) W f(@)=0=Ff(b) Tq, ©@ {'(x)+f@)g'x)=0 TN (a. b)-T® AT
q-8 X[O A
(C) T g(a)=0=g(b) TW, B g'(x)+kg(x)=0 TN (a. b)-TS I, k € R
(D) I g@)=0=gb) TW, SE g'(x)+kgXx)=0 T2 (a, b)-TS FHLAIIT -8
O (T, keR

3
Consider the function f (x) = &‘4— —sinmx +3
(A) f(x) does not attain value within the interval [-2, 2]

(B) f(x) takes on the value 2 ‘_.]; in the interval [-2. 2]

(C) () takes on the value 3 ;]Iin the interval [-2, 2]
(D) f(x) takes no value p. 1 <p <5 in the interval [-2. 2
fx) =£4§'—sin nx + 3-SUTESH [{reeA 9 |

(A) SR [-2,2]-T9 flx) P W gz I3 A
(B) &€ [-2,2]-9 fx), 2 %mﬁ% Az IE

(C) =BFE [-2,2]-1® f(x),34l‘-11=|fﬁ' ML E
(D) ST [-2, 2]-TS f(x), 997 [FF WA p AfFd% @ A @R 1<p<5

1
Letl,=[ x"tan"'xdx.Ifa L ,+b, 1 =c foralln> 1, then
0

n n+2
(A) aj.a,.ajareinG.P (B) b,,b,.b; arein A.P
(C) c¢p,cpcqy areinH.P (D) aja,.ajarein A.P

1
TN ¥4 I =[x"tan"'xdy| T FF n>1 9 O a I,,+b, [ =c, T, @
0
(A) a,a,,a, WG gifere A (B) b,,b,. b, T eifSre AT
(©) c¢peyey RS goffore e (D) a,a,,a, R gfere B

21 P.T.O.
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73.

74.

75.
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Two particles A and B move from rest along a straight line with constant accelerations f
and h respectively. If A takes m seconds more than B and describes n units more than that
of B acquiring the same speed, then

uf FIN A ¢ B FoRY WF 90 THE @Y WRE WFH {6 h Fw gweny
T A IE| G ACEE ®A-Q CIRC® B-9F F A, m TIPS @ AN 77
G n @I N ¢ ARET IR TOFE

(A) (f+hm?=fhn (B) (f-fh)ym?=fhn (C) (h-fn= % fhm? (D) %(f+ h)n = fhm?

The area bounded by y = x+ 1 and y = cos x and the x-axis. is

(A) 1 sq. unit (B) %sq. unit

©) %sq unit (D) %sq. unit
y=x+18 .y=cosxt=’l‘<1'£ x SRl HARE Wb (FawA Te
A) 13f 933 (B) %'«f 9T
©) %?ﬁ' GTF (D) %'«f 9T

Let x,, x, be the roots of x2—3x +a=0and x ;» X, be the roots of x2—12x+b=0.

Ifx, <x,<x;<x andx,, x,, x5, x, are in G.P then ab equals

x—3x +a =0 qeFALT %w X} %, @R x2—12x + b =0 AT I« x5, %,
MW x, <x, <X, <X, T GR X, X,,X,, X, GTIGT AoMfSTS ATF I ab TR

24
A 7§ (B) 64
(€ 16 (D) 8
If6 € R and '1—4_;'%%15 real number, then 0 will be (when I: Set of integers)
)
Mo e Rm\ﬁm WA T OR 9T@ (1 : 4P )
(A) @n+ljnel (B) 3nT“,nel
(C) nmynel (D) 2nm,nel

22




