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INSTRUCTIONS A
This question paper contains-all objective questions divided-into three categories. Each
question has four answer options given.
Category-1 : Carry 1 mark eachiand only one option is correct. In case of incorrect answer or
any combination of mote than one answer, % mark will be deducted.
Category-II : Carry 2 marks each'and only one option is correct. In case of incorrect answer
or any combination of more than onc answer, %2 mark will be deducted.

Category-III : Carry 2 marks:each and one or more option(s) is/are correct. If all correct
answers are not marked and’also ho 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: markmg for: the same and zero mark will be awarded.

Questions must be: answered on' OMR ‘sheet by d1rkenmg the appropriate bubble marked A,
B. C, or D.

Use only Black/Blue ball point-pen 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 carefullyin the specified locations of
the OMR. Also fill appropriate bubbles. ;

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 fi lling 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 mvahd due to
folding or putting stray inarks on-it or any damage to it. The consequence of such invalidation
due to incorrect matking or careless'handling by the candidate will be sole responsnblllty of
candidate. .

Candidates are not-allowed to carry .any written or printed material, calculator, pen, docu-pen,

log table, wristwatch, any communication device like mobile phones etc. inside the
examination hall. Any candidate found with such items wnll be reported against & hls/hcr
candidature will be summarily cancelled.

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

Hand over the OMR’ to the invigilator before leaving the Examination Hail.

This -paper contains questions in both English and Bengali. Necessary care and precaution
were taken while framing the Bengali version. However, if any discrepancy(tes) 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 50)

Catégory-l : 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.
«3fo Be7 o | Hd% Tua fita 1 797 3 | g7 867 ftet w9l (¥ 3R GIIfes S
fATeT 14 7w 01|

The mean and variance of ‘a binomial distribution are 4 and 2 respectively: Then the
probability of exactly two successes is

7 21’ 7 9
@ = B) 5% .(C) 5 D) =
33 et TO0TA 19 4 8 035 2 T B 7fo FFerers FERA 2

7 21 i 1, 129
A) = ® = © & ®

Let S, =cot™! 2+ cot™! 8 +cot™! 18 + cot™! 32 +...... to n'" term. Then lim S is

n-»o

S 1 n gL
A) - B) — o) — D) —
(A4) 3 B 7 © Z 2 e
WA FA S, =cot™! 2+ cot™! 8 + cot™! 18 + cot™! 32 +.....n ©F M #E | TR lim S,

: N=px0

TR

n T FlY m
A) — B) — = -
Q) 3 ®) - © .z 0) 3

Fqur persons A, B, C and D throw an unbiased die, turn by turn, in succession till one
gets an even number and win the game. What is the probability that A wins the game if A

begins ?

1 S % = 8
A) — B) — ‘ — Pl
(A) 2 - (B) > © s (D) T

A, B, C 8 D v« e I FRrere ga «1999 ure 4@l Tomd 7 9w
TG gOra YR fEreret | 3 A 16! 9% I3 OF O (&eld Wel 2@
1 I 7 8

A -~ B) — —_— S
R ®) 3 G 7. O

- i B A e i e, e T A A i

A
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Let A be the fixed point (0, 4) and B be a moving point on x-axis. Let M be the midpoint
of AB and let the perpendicular bisector of AB meets the y-axis at R. The locus of the
midpoint P of MR is '

@) y+x=2  B) X+y-2P=© G-2P-R=10) ¥+yP=16

A9 A 7290, 4) 922 B, x-50%7 T foMer 57| M, AB-97 W4ifd 5 @32 AB-
G FR-TAGIED y-AH(S R OGS 127 I3 | MR-9% T4 P-97 TeRAY 2

W y+¥@=2 - B) 2= (©) G-2-R=1(D) R+y=ls

A mioving line intersects the lines x +y = 0 and x — y = 0 at the points A, B respectively
such that the area of the triangle with vertices (0, 0), A & B has a constant area C. The
locus of the mid-point AB is given by the equation

(A_) (x2 + }'2)2 =2 (B) (x2 = y2)2 =2 (C) (x + y)‘.’ =2 (D) (x- Y)2-= C2

G2 e FIARN x +y =0 8 x — y = 0 AFARIGHF WEH A ¢ B e mn 33
@A (0, 0), A 8 B 93 w1 +f3 fagrore toawe & C T | AB-9 Wf
ALY FNEAY 2T

A) @+yP=C ®) (@-yP=C (€ (+yP=C (D) (x-yP=C

If a> 0, b > 0 then the maximum area of the parallelogram whose three vertices are
0O(0, 0), A(a cos 8, b sin 8) and B(a cos 6, =b sin 0) is

(A) abwhenf= % (B) 3abwhen6= %
(€) abwhen6= -% - (D) 2ab

3o sl f[Sah @ifdw vz gwtE 24 0(0, 0), A(a cos 0, b sin 6) 8 B(a cos 0,
~b sin 6) TR a > 0, b > 0 | AR A5 Trawa T

(A) ab¥¥FO="T/ (B) 3abIFO=T/ -

(C) abW¥WO = -% (D) 2ab
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Two tangents to the circle x2 + y? = 4 at the points A and B meet at M(—4, 0) . The area of
the quadrilateral MAOB, where O is the origin is

(A) 443 sq. units (B) 2«/5 sq. units  (C) V3 $q. units (D) 343 $q. units
x~+y2—4§m%ﬁﬁ3AoBﬁwwﬁv~f~hﬂw—4 0) fere fifers =9 | spge

'MAOB (O Jd™) -93 TFa%e T(I

(A) 43 asF  B) 2339 (©) Jiasfaw (D) 3J§a»fésw'h

From a point (d, 0) three normals are drawn to the parabola y* = x, then

(A) d=% (B) 'd>% (©) d<% (D) d

W |

(d, O)mmy2=x.wmﬂ%ﬁ?mﬁ|m '

(A) d=%_'-_ C® d'>% (©) d<% D) d,=%
The locus of the vertices of the family of parabolas 6y = 2a%? + 3a%¢ —12a is

(A) xy=16%°- @ = © =2 o el
SEYE “AfF77 6y = 2a%x2 + 3alx ~12a 9% MEFY THLF AGEAL ZQ

@ w=gr @ =i (O =3 @) xy=32

"' A ray of light along x + NE) y= NE) gets reflected upon reaching x-axis , the equation of

the reflected ray is |

(A) ’y=x+\/§- B) By=x-43 © y=\3x-3 @) Vy=x-1
x+ 3y = 3 WRR b S - 2o 7w efewfie 3R TRw 2
@A) y=x+43. B By=x~-B (O y=B3x~8 O) By=x-1

i P————— — . 8 bt ot S, b b ok @ 2 e .

s P.T.O.
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The locus of the center of a variable circle which always touches two givén circles
externally is

(A) anellipse (B) ahyperbola (C) aparabola (D) acircle
7 28 JOTF AT T =P TR 4 et 09 (STaA AL 2
(a) «9fBTge  (B) wuigs (©) @wWwyge (D) @b

A line with positive direction cosines passes through the point P(2. =1, 2) and makes
equal angle with co-ordinate axes. The line meets the plane 2x + y + z = 9 at point Q
The length of the line segment PQ equals

(A) 1 unit (B) 2 unit (©) 3 unit (D) 2unit -
qArgE gDt (direction cosines) R @@ sw@m@ P2, -1, 2) P e y&m
SEG{ed A A (A TAF IR | @ TR 2x + y + 2 = 9 THF Q RS 17 A |
TIC#T@ PQ TANRPR (T &

(A) 193% (B) 2 g% ©) 39z (D) 29TF

If from a point P(a, b, ¢), perpendiculars PA and PB are drawn to YZ and ZX-planes
respectively, then the. equation of the plane OAB is

(A) bex+cay+abz=0 (B) bex+cay—abz=10

(C) bcx—cay+abz=10 (D) bex—cay—abz=0

P(a, b, ¢) 79 T YZ-9 8 ZX-OlF BoF o JAUGFN PA @ PB Ol 2o | PRI
OAB ST+ Fe99 T2 |

(A) bex+cay+abz=0 _ (B) bex+cay—abz=10

" (C) bex—cay+abz=0 (D) bex—cay—abz=0

The co—ordmate of a point on the auxiliary circle of the ellipse x* + 2y~ 4 conespondmg
to the point on the ellipse whose eccentric angle is 60° will be

(A) («5.1) (B) (},«/5) © (1. D) (1,2)
X2+ 2y2 = 4 BHYUET NI 009 Bo1F (T R BeFaS (I 60°, ©fF A% T
(A) (3,1 ®) (1,43) € (1,1) D (1,2

————— . A — s b SO & B 6 BN S ST, WS W g e S




1S.

16.

17.

Fory = sin™! {

M-2021

f{x) is real valued function such that 2f(x) + 3f (-x) = 15 — 4x forall x € R. Then f(2) =
(A) -15 B) 22 - (O 11 : (D) 0

f(x) G3f6 TR W REB WFF 9F WATA x € R 93 &0 2(x) + 3f (=x) = 15 — dx
Y | TIURE f(2) =

(A) =15 B) 22 (C) 11 (D) 0

Consider the functions f|(x) = x, £,(x) =2+ log, x, x > 0. The ‘gféphs’ of the functions

intersect
(A) once in (0, 1) but never in (1, ) (B) once in (0, 1) and once in (2, %)
(C) once in (0, 1) and once in (¢, €?) (D) ‘more than twice in (0, )

’ fi(x) =x, f5(x) =2 + log, x, x>0§l(ﬂwiiﬁﬁﬁﬂﬂlﬂt’mﬁ?tﬂm

(A) (0, 1) - G AT =W I 6 (1, 00) - IR &7 IR A
(B) (0, 1)~ G G (e, 00) TT AT A>T 127 I
(€) (0. 1) -4 G 8 (e, €2) TS GFA ATIAD &1 I

(D) (0, o) TS FAHR T o130 A IR

S5x+124/1-x2

T };|x|51,ifa(1 —xz)y2+5xyl='othen(a, b)=

A @n - (B) (1,-1) ©) "-1,1) D (1.2)y

O [ses1 iz ' |
y = sin! {i—lgE};lxls | R TR a(l -2y, + bxy, = 0 T (a, b) =

@A @0 ®) (d.-1 ©) L1 - ® (1,2

..... T e —— ey -  b——— L, b——

7 _ | P.T.O.
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The equatio_n 6 + 8% =10" has i
(A) no real root.

(B) infinitely many rational roots.
(©) exacfly one real root.

(D) two distinct real Iroots.

6" + 8 =10" AT

(A) ToH <RI Ter 72

(B) ilezaibs Sy I e wE
(C) vy 93 AR ey we
(D) P 44 I A% SE |
Let f: D — R where D = [0, 1]U[2, 4] be dcfmjed by

X if xe[0,1]
4-x, if xe[2,4]

*

-

(A) Rolle’s theorem is applicable to fin D.

(B) Rolle’s theorem is not applicable to fin D.

(C) there exists £eD for which f'(£) = 0 but Rolle’s theorem is not applicable.
\

(D) fisnot continuous in D.

WA S : D — R TN D = [0, 1]U[2, 4], I SeEiis St ™

fx) = {x’ T 20, o

4-_x, W XE[Z, 4]

: l
. (A) DT G SAAf f s oye 23

(B) D TG (I Sl £ Sersa o 2@
(C) EeD -93 Sf¥g SR I3 & {'(£) = 0 T g T SA4mile &ye =< Al
(D) f, DT TS T

P S S S P Y s e S
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I'——sﬂ]ﬁ—-z—dx = a |log, |a+bcosx|+—_—a— + ¢, thena =
(a+bcosx) a+bcosx ,
2 2 2 - 1y
@ = ® = (o AR
'ﬂﬁj—im—zf—z—dx; o logcla+bcosx|+——§———— +‘c'€‘ﬂ,m'd;:= '
(a+bcosx) a+bcosx
2 2 TR 1 A i 2
A) B) = () b -
( ) b2 ( ) ’82 ( ) b_ ( ) a2
2
S
If1= limsin| ————=|, then limit
X-»0 X :
(A) does notexist o (B) exists and equals |
(C) exists and equals 0 (D) exists and equals ;l)— :
2
, N | N
W 1= lim sin ——-—-—2—2 T, OE@ AW
X-20 P < '
(A) SRETHE (B) SRIGEINZ 8 W |
(C) GRG SIE S HF 15 (D) 'm-m-ewm%
R NI M AT Y

A
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" Let f: R = R be such that £ (0) = 0 and |f'(x)] < 5 for all x. Then f (1) is in

(A) (5,6) B) [-5,5] ‘ (C) (0,-5)(5.x) (D) [-4.4]
THAIA:R> R, {(0)=0 !&If’(x)}ﬁS | TR £ (1) -99 W T8 S8 4979 ©f 36
(A) (5.6) B) [-5,5] (€) (~0-5)5:®) (D) [-4.4]
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f [x=1|
lx 2|+ x- 3|
4
(A) 1+§logc3 (B) 1+%logc 3 (©C) l—g-logc'S (D) l—%logc 3
|x=1|

— 2GR W T
| x=2[4]x=3] ,

@ 1+210g3 . @B 1421053  (© 1-%lg3 @ 1-2log3
B 4 3 4
The value of the integral
» oY nt %
f {(L] +(x—--J —2} dxis equal to
x-1 x+1
4 4 |
(A) log, (5) ®) 4log (%) (© 4log (3) ) log, (%)

[ o e
(

@A) log, -:-] ®) 4log, (%) (© 4log G) ®) log, ()

2x :
Let g(x) = J‘@ dt where x > 0 and f be continuous function and f (2x) = f (x), then

(A) g(x) is strictly increasing function (B) g(x)is strictly decreasing function

(C) g(x) is constant function (D) g(x) is not derivable function

2x
WA S () = fﬂ(t‘—)dtmmpo G f IS SHF G £(2x) = £ (x) | PITHIE

(A) - g(x) 7 TR rerwe (B) g(x) INE FHRZFTNA SRS
(C) glx) 7T SIHFs (D) g(x) SR TR

10
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The normal to a curve at P(x, y) meets the x-axis at G. If the distance of G from the origin
is twice the abscissa of P then the curve is

(A) a parabola = (B) acircle (C) ahyperbola (D) anellipse
TEEE P (x, y) Reges sfeemfB x-sree G s tew o3 | 3 @R 100s G aam
P93 grere e T, O @R’

(A) «3f> sfege (B) @3> 3@ (C) @3B oAge (D) <9I TAgS

The differential equation of all the ellipses centred at the origin and have axes as the co-
ordinate axes is

&) y*+xy?-yy'=0 (B) xyy"+xy?-yy' =0
(©) yy"+xy?-xy'=0 o (D)L Ry " -3y=0"
dy ,_d%y |

wherey' = —
yde y dez

AR [ 9 ST YIS ST TEE G B98I e Wi TE
(W) y+ay?-yy=0 B) xyy"+xy2-yy' =0

©) w'+xy?-xy'=0 - (D) ¥y +xy"-3y=0
2 ;

- dy ~dy
W'!_’ - o i
y ’ Y 2

If I(e*' —1)4 dx=log, —;-thenthe value of x is
loge2 '
@A) 1 ®) & (©)  log4 o 1
. = e 1
7 _[ (e"-xf"cbc:logc %w, O@ x99 TH TE
loge2 .

@A) 1 ®) & © logd ¢ @) L

. e
R S S A B ST T 3 oo 3
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The straight line through the origin which divides the area formed by the curves
y=2x-x% y=0andx= ] into two equal halves is

. i ;
@ y=x ®) y=2x © y=2x © y=2x

ANy = 20— 2GRy =0 8 x = | T RS WS T8 @ v e ey fow

IR, O AN TR

5
&) y=x B) y=2 © y=3x  ® y=1i«
s
The value of Imax{x2,6x— 8} dxis
0
(A) 72 (B) 125 ©) 43 ) 69
’ |
[ max{x?, 6x~ 8} -7 A 2T
! :
(A) 72 . ®B) 125 ©) 43 (D) 69
Ifx%+ y.= %)-, then | f(xy) | is equal to
_‘2 % ‘ / 2
(A) ke 74 (B) keyl ©) ke* (D) ke¥
where k i; an arbitrary positive constant.
dy = M0V oy ure
‘ﬂﬁxdx+y o) , OT3 flxy) |
2 .2
(A) ke (B) W ©€) ke® D) ke
TANITA k 2o 5% 4193 433 |

bt . 48 o s i B . S 08 St B b B

12
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A bulb is placed at the centre of a circular track of radius 10 m. A vertical wall is erected
touching the-track at a point P. A man is running along the track with a speed of
10 m/sec. Starting from P the speed with which his shadow is running along the wall
when he is at an angular distance of 60° from P is

(A) 30 m/sec (B) 40 m/sec (©) 60 m/sec (D) 80 m/sec
10 m PNE A2 38 GG (90 99 409 71 TR | G0 P Rers =rf 33 @3
a3fB By e WIE | 93 P 9 190 10 m/sec M0 & T 17 TACSIEEA |
Pmmmmmwsoﬂwaa@wmmmwmm
ST o1 %=

(A) 30 m/sec (B) 40 m/sec (C) 60 msec (D) 80 m/sec

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

(A) (f+f)m?=1f'n

(B) (f—ff")m?=ff"n

©) (f'-fn= -;—ff'mz

D) %(H £')m = ff'n?
feorag tere i <@ T A @ B YU 7 THV £ 8 f T GBH FAEY AT A FE |
A-F Y A B-F W m.sec. W | A, B 9% B n €99 SR s a7 @

AT TR & | COwE

(A) (f+f)m?=1ff'n

(B) (f—ff"Ym?=ff'n

©) (F-fn= %ﬂ"mz

(D) %(H £')m = f'n?

!

13
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34. Let a,p, 7 be three non-zero vectors which are pairwise non-collinear. If & + 3B is

collinear with 7and B+ 27 is collinear with &, then &+ 3 + 67 is

(A)

-~

<

(B)
(C)
D)

T T 6, B, 7 R w-xjer to 8 i vy v B @ e v | A g +3f @
T TRRIIAGR B +27 & FAFLTT, OF G+ 3 +67 T@

R
+
I

Ql

(A)

~

<l

(B)
(©
(D)

=71
+
-~

Ki

35. Letf:R—>R begiven by f(x) =|x2—1[,x € R. Then
(A) fhas alocal minimum at x = + 1 but no local maximum.
(B) fhas a local maximum at x = 0 but no local minimum.
(C) fhasalocal minimaat x =+ 1 & a local maxima at x = 0.
(D) fhas ngither a local maxi_ma nor a local minima at any point;
WA FAL: R — R GO @I MR @ f(x) = |32 -1 |, x e Rm
(A) x=2%1-9 {43 g7 g T R g g7y ks W R
B) x=0RTS -7 TN A5 W wtg 6 TR 4y W=
(© f-Fx =1 -Q T TR T M 6 x = 0 (& FRT b6 5 g

(D) o Revre® f-az g9 s @ iy i mE

————— o — e L Y,

A 14

O e . e P it . b e — TR 4 8 - St B YV S g
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Let a, b, ¢ be real numbers, each greater than 1, such that

2 3 5.7
—lo + — log b+ —log. c=3.

If the value of b is 9, then the value of ‘a’ must be

A) V81 ® 2
(©) 18 | | (D) 27

a‘,b,cm?ﬂf‘\'fe | sﬂﬁmwmm%logba+ % logcb+%logac=3l

‘ K] o ,
W b -9F T 9 T O(F T2 ‘2’ -9 TH WA _ : |
(A) 81 (B) % , | . \'.

© 18 , | ©) 27

and satisfying h(p) = %{h(p + 1)+ h(p - 1)}for every p =i, 2 ....99. Then the value of

h (1) is
() 515 ‘ B) 55

© 6 S D) 615 . A

W TR TFE b : {0,12...,100) - R @FT T h(0) =5, h(100) = 20 &

h(p) = % (ho+ 1)+ hp—1}, p=1, 2 -+ 99 1 (1) -8 1 70

(A) 5.15 ; ®) 5.5 |
€ 6 | (D) 6.15 |

15 P.T.0.
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Let C denote the set of all complex nurhbers.

Define A= {(z,w) |z, weCand |z|=|w |}, B={(z. W) | z. w eC and 2= w2}. Then
(A) A=B (B) AcB (C) BcA (D) AnB=¢
A 9 C G qioar AT |

A={(z,wW)|z,weCaR |z|=|w|},B={(z W) |z weC 9 22 = w2} | It

(A) A=B (B) AcB (C) BcA (D) AnB=¢

Let at, B be the roots of the equation x* —6x~2= Owitha>p, Ifa =a—p" forn=1,

then the value of M is
2a,
(A) 1 (B) 2 © 3 D) 4.
’ -
-1’2-6.1'—2:07{%5’@%97“&6B,a>[}|‘qﬁa“=an_ﬁn!n2IWam‘) -%m
. <9
(A) 1 ' - (B) 2 () 3 (D) 4

If|z|=1and z # + 1, then all the points representing ] = 5 lieon:

(A) aline not passing through the origin (B) theliney=x

(C) the x-axis (D) the y-axis

oG | 2| = 1R z % + |, TIOWTA —— 7 effSffgaidt e g ;

1-2?
(A) TARPIN 78 G TFAEIR T TS YIS
(B) y=x IR &R SRfF®
(C) x-S%37 Bot7 wafys
(D) y-9CFA TR WO

16
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What is the number of ways in which an examiner can assign 10 marks to 4 questions,

- giving not less than 2 marks to any question ?

(A) 4 (B) 6 () 10 . (D) 16
TeAd S 46 AT T 10 FHT 9 A0S B | (R A0S W5E 2-93 I 2@ A |
GFH# (S YUSNA o & 799 9% FACS EW, ©fF L T ‘

(A) 4 B) 6 (@ 10 D) 16
The digit in the unit’s place of the number 1! + 2! + 3! 4.......+ 99! is

(A) 3 - (B) (0 (© 1 (D) 7
114+ 2! 4 3! +......t 99! TRYF YI(FA IEF OF T4 .

(A) 3 (B) 0 (C) 1 (D) 7

Forx e R,x#-1,if
N T
: PR, | j :
AP +x A+ 42 (142" 4.+ 20 = > s ', then a;, is equal to
i=0

20160 .. 2016l 20171 20171
A B). C D
@) 17119991 (B) 16! © 2000! (D) 1712000!
. ‘ 2 2016 y Ei
(l+x)2°"’+J|r(l+_1r)2°'5+x2 1+ +....... +x'°""=z:ai-x', AP x e R, x #-1 A
: i=0 :
al-’m
2016! 2016 oL T AL i ¥ iy (
(A) B) — (C) (D)

1711999! 16! 2000! 1712000!

Five letter words, having distinct letters, are to be constructed using the letters of the
word ‘EQUATION’ so that each word contains exactly three vowels and two consonants,
How many of them have all the vowels together ?

(A) 3600 (B) 1800 (C) 1080 (D) 900
‘EQUATION’ *IT%3 SrFaefe 1are 5 b fon for o ¥ 137 +fow Tt 23 wavet =1
T fefl 1w oS waae o uf6 e @t | aaet e el W Teedeft wata
AT G 2 AT

(A) 3600 . (B) 1800 (C) 1080 (D) 900

177 P.T.O.
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1 0 0

45. LetA=|0 cost sint

46.

47.

0 -sint cost

Let &, A, A5 be the roots of det(A — Al;) = 0, where I; denotes the identity matrix. If

M+hy+ A= w/i + 1, then the set of possible values of t, —n<t<mis

g y T nn : T
(A) a void set | (B) {z} | | (C) {— z.z} (D) {— -5,3}

1 0 0

C NETAIA=|0 cost sint

0 -sint cost

FRET det(A— Aly) = 0-F JW@A, Ay Ay, (1 foTFTma q@om o) | A
My + Ay + Ay = V2 4+ 1 T ¢, —n St <7 -F TR JF FLEA T '

T T 1
weww e {3 © {'Z’Z} o) {__3.,_3.}

Let A and B be two non-singular skew symmetric matrices such that AB = BA, then
A2B2(ATB)! (AB1)T is equal to |

(A) A? (B) -B? (C) -A? (D) AB

A ¢ B %5 wfafE Refesm wifie «%+ (3 AB = BA | TR

A2B? (ATB)/(AB- )T 7@ ‘

(A) A? (B) -B? (C) -A? (D) AB

IfMisa3 x 3 matrix suchthat (0 1 2)M=(100),(3 4’5) M= (0 10), then (6 7 8) M is
equal to

A 21-2) B) (001 © 120 (D) (9 10 8)
ST SR WM, 3 x 3 @R Wil $F1 @O0 12)M=(100),345M=(010).
SE(678)MTE

A) 21-=2) B) (001 (C) (<120 (D) (9 10 8)

- S ———— N R AR

— e

18
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49.

50.
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Let A, B, C be three non-void subsets of set S. Let (AnC)ABNC') = ¢ wherc G ‘dc'notc
the complement of set C in S. Then : e .

(A) AnB=¢ (B) AnB#¢ (C) ANC=A (D) AUC=A
A FF A, B, C TG S- G?IW-’T’H@WIWW(AmC)U(BnC) O T C', S B
C ~93 *[3% 710 | PIOw(a Riscoy & |

(A) AnB=¢ (B AnB#4¢ (C)  AnC=A (D) AuC=A‘

Let T & U be the set of all orthogonal matrices of order JoverR & the set of all non-
singular matrices of order 3 over R respectively. :

Let A={-1,0, 1}, then

(A) there exists bijective mapping between A and T, U.

(B) there does not exist bijective mapping between A and T,U

(C) there exists bijective mappmg between A and T but not. between A&U.

(D) there exists bijective mapping between A and U but not between A&T.

WA AT 6 U, R-47 So17 RoIas Tt 71% s o ¢ wfEfE i

6 G A = {-1,0,1}, TICHE

(A) AGT,U -93 W4 e Sofdfoae fvram _

(B) A ST, U-4% 3y Q&% Sofifbarcs sg (72 - | '- e 3 |
(C) A ST -3 M Gies Sofafbae R /g A ¢ U awmratl =

D) AU -9 N4 G035 S Ruymi g A © T -7 47 3% |

Ifa, (> 0) be the n'" term of a G.P. then
loga, loga,,, loga,,,
loga,,; loga,,, 'loga,,s| isequalto .
logan+6 logan+7 Iogan+8 "
A 1 By #27 ©€) -2 D) 0
I &TER 4o n O M a, (> 0) TF, O
. lOgan logan+l lOSann
loga,.; loga,., loga,,s| -9% 99 3
logan+6 loga,,,,, l0gan+8 I

@) 1 B) 2 (© -2 D o

e - - s e o e e 0 B i v o e - Vot Sy gy

TR ., P.T.0.
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Category-II (Q 51 to 65)
Carry 2 marks each and only one option is correct. In case of incorrect answer or any

combination of more than one answer, 2 mark will be deducted.

35 Tor T | A Soa et 2 TR IR | T B fare wedl 13 e i Ten

fater v wwa IO A |
51. The determinant
a’+10  ab ac
~ab bP+10 be |is
ac be  ¢*+10
(A) divisible by 10 but not by 100 i (B) divisible by 100
(C) not divisible by 100 (D) not divisible by 10
a’+10 ab ac
ab  b*+10  be |fdw
ac be c*+10 _
(A) 10 921 fReren &g 100 w1 fReen sy (B) 100 91 fFore
(€) 100 % e 59 (D) 10 =3t ey =3

52. LetR be the real line. Let the relations S and T on R be defined by

S={(xy):y=x+1,0<x<2},T={(x.y):x—yisan integer}. Then

(A) both S and T are equivalence relations on R

(B) T isanequivalence on R but S is not

"(C) neither S nor T is an equivalence relation on R C

(D) S is an equivalence relation on R but T is not

WA FF R W6 @ BT F(F | R-9 9o wE S ¢ Ty wwe g :
S={(x,y):y=x+1,0<x<2}, T={(x,y):x~y <0 PRt} | GTF

(A) S 9 T TSR R -4 QeSO FTH

" (B) T,R-aANgerS! 5% P S T
(C) S8 T-99 [FCT R-¢ TP 7¥F 74
(D) S, R-4 Fugere! 75% g T 79

SR Te—— eSS e D S — ———— - ———— Tt o oot

ERETIURSER———— TR PR PR S

A 20
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54.

55.
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The points of intersection of two ellipses x? + 2y? — 6x — 12y + 20 = 0 and 2x + y2 ~10x
—~ 6y + 15 =0 lie on a circle. The center of the circle is

@A) @.3) ® &1 - © [-’3-’-3) D) G:9)

x2+2y2-6x-12y+2o=oezx2+y2¥10x—6y+15=o@mmﬁwﬁ
087 T3z | @ e E W@

@) (.3) B 6D © Gs) D) G.8)

; %smx
Letl= I—dx Then

% X

(A) B2 (B) - ‘/—5153‘—/_3 © VB2 T o
8 6 x 9" 16 3

.ysinx
WWI= de'm
%

(A) B2 (B) BB (©) £515£ D) wn<icE

8 6 2n n o | 3

The plane (x + my = 0 is rotated about its line of intersection with the plane z =0 through
an angle a.. The equation changes to

(A) (1x+myitana‘f€2+m2=0 (B) Cx+myj-_ztana. rm?+1=0
(©) Cx+myiztana\/£2+]=0 .. (D) Cr+my+ztana J2+m?=0

u+my—omﬁz—owmwmm«mmmmtmmlm
Tty v g 2@

(A) (’.x+myitana\flz+m2=0 (B) £x+myiztana'\/£2+m2+l=0
(C) r+my+ztana 2+1=0 (D) £x+my¢ztan,a,./_f2+m2=o

>

———e

21 P.T.O.




56.

57.

8.

A
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-t
is

1 .( a
Ifb= j%dt, then j
0

= t—a-l
(A) bef ~ (B) be® (C) —be™ (D) - be?
>l 1 @ -
b= [ dt Z%, TICwT@ e 2@
o t+1 Sob=ard
(A) be © (B) be® (C) —-be? (D) - be

The differential of f(x) = log, (1 g ¢1%%) _ tan~! () at x = 0 and for dv = 0.2 is
(A) 0.5 (B) 0.3 © -02 (D) -0.5
fxr) = log, (1 + ¢!%) — tan™! (%) -4 x = 0 R dv = 0.2 -7 T WETFTE I

&) 05 (B) 0.3 © -02° (D) -05

: a+T ,
Let f(x) be a continuous periodic function with period T. Let 1= If(x) dx. Then

-8
(A) 1is linear function in ‘a’
(B) Idoes not depend on ‘a’
(C) 0<I<a?+ 1 whereldependson ‘a’

(D) 1 is quadratic function in ‘a’

a+T

A 9 () 9IS, 1 STFE S A T | WA T L= _[f(x)dvumwca

(Aj I, ‘a’ -9 GI(ART STFD

(B) 1, ‘a" -4% B3 fAewtel 79

(C) O0<I<al+1TIIAIL a-07 To7 FSA=

(D) 1, ‘a’ -47 fR¥re WorwT |

o . § 0

22
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3x-1 o
; i — |
59. The -‘!1-?30[31'-1'-1] equals
(A) 1 ®B) 0 (C) &3 (D) e&*?
4x
. [ 3x-1
1
x'ﬂ[hn) e |
A) 1 B) 0 (C) %3 (D) e*?

61.

The area bounded by the parabolas y =4x?, y = 59—- and the straight liney =2 is

20;/5 10_;[5 sq. unit (D) 1042 sq. unit

sq.unit  (B) 1045sq.unit  (C)

(A)
2 : .
fegTTHy = 4x2 8 y = -’é-m: y =2 IR G AT NS4 (F w1 2

(A) 20{3%@3 B) 10V/53f9ss (O lw—zsfm (D) lofzﬁaw

Given that f: S — R is said to have a fixed point at ¢ of S if flc)=c.

Let f: [1, ) — R be defined by f (x) =1 + v/x . Then
(A) fhas no fixed point in [1, )

(B) fhas unique fixed point in [1, c0)

(C) fhas two fixed points in [1, o)

(D) fhas infinitely many fixed points in [1, o)

TGRS £: 8 > R -7 ¢ (e8) Rrqre & Ry 4= 3 f(e) = o 201 W 79
f: [1, ) - R GITSI NS & ; £ (x) =1 + 5 | TR

(A) " [1, ») T® -3 o A8 g 7R

(B) [1, ) -T® f-93 w7y 37 R ee

©) [1, ) T f-37 76 foz g g

(D) [1, ) -TS -3 w19 &7 g a3me

I it S 8 B e i, L 48 ey = rot ——

23 _ P.T.O.
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64. The co-efficient of a’b%c® in the expansion of (bc + ca + ab)® is

65.

12! 6! 6!
ST B3 ()3 o 3[ﬁJ

(be + ca + ab)® -97 RRFETS a’bic’ -q7 7T T

12! 6! 6!
(A) s (B) 3 € 33 (D). 3(3;};,}

Three unequal positive numbers a, b, ¢ are such that a, b, ¢ are in G.P. while

5S¢ 7b

log (—], log (-—),log(%%) are in A.P. Then a, b, ¢ are the lengths of the sides of

2a 5¢

(A) anisosceles triangle
(B) anequilateral triangle
(C) ascalene triangle

(D) aright-angled triangle

oA ST 4AIGF AT a, b, © STNET S S I log. (g—:)mg(?)"’g(%)
C

T YASS I0E | TICHTA a, bcmﬁmf@@mmqﬁsm tﬂi‘ﬁwﬁ‘
(A) “T=fadE | |

- (B) A"
(C) feswar

(D) AT

— s rea s — P B
2 —— ——— — " —— . 5 7t g,

A

25 _ P.T.O.
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Category-I1 (Q 66 to 75)
Carry 2 marks each and one or more option(s) is/are correct. If all correct answers are

not marked and 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 marks will be awarded.

% 31 GRS Ta AT | I I AT TR fAreT 2 T A | T THCH § B W AT
e 3% ToRe 7 I 7 U OIREA A 2 x T I AT T&7 (oW TR
17 e + WA T8 30 o 3T O ke | 7R TR0 B T (ReM A A
qaife SurEe Wy gD Ge A OIXTA THAb Gt 4T (W WA |
g TICHTE (IICH 743 F101 A3 7, Wi 4 799 AT |-

66. Let P be a variable point on a circle C and Q be a fixed point outside C. If R is the

midpoint of the line segment PQ, then locus of Ris

(A) acircle

(B) acircle and a pair of straight lines

(C) arectangular hyperbola

(D) a pair of straight lines |

38 C @3 Ty p g3l Afeer B @ Q, C -Jrow I3GW w3 fifie &1 PQ
tsﬁm:ma W4fd Y R 2 R-GF ALRAL I

(A) @z 3T

B) b I8 & FHAHINTIA

(€), TAYS

—— e O i S . — b i M S
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o el VB Jn Jn Jn :
. m + + o araas + 1S
ol fd)  Jn+4)?  (n+8) Am+4m-DP
5-45 s+d5 2443 i g
(A) _l(_)—- (B) 10 (C) 5 (D) —2—
lim Jn + ey + Vi 3 LS i Vn : -mﬂﬂ‘rﬁ.
2| Jn)) Jo+4) Jm+8' Jin+4m-DF |
ay 5= @ 35 © 2B ©) 2-7\/3

10 10 2

68. Whichever of the following is/are correct ?
2 \ }
(A) To evaluate I, = J. dx >, it is possible to x = %

_24‘+ X"

(B) Toevaluatel, = J.\/(xz +1) dx, it is possible to put x = sec t
0 ' ‘ .

: 1
(C) Toevaluate I, = I \/(xz +1) dx, it is not possible to put x = cosec 0
0

"~ (D) To evaluate I,, it is not possible to put x = -:-

frafrfResfm @b / wmef Tor e
: |

@ 1= [~ s oe s = L efoger e
S4+x iy ot

: .
B) L= j Jor? +1) dx R TR x = sec t gt 7w
0 ' '

S

© L= [{a? +1) de RERTR THT@ x = cosec 0 2% 5 T
0

(D) I,ﬁénmmx=%ﬂf%mmmw

B | L T ——

AL A 27 » P.T.O.




69.

70'

>
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A plane meets the co-ordinate axes at the points A, B, C respectively in such a way that
the centroid of AABC is (1, r, r2) for some real r. If the ;ilanc passes through the point
(5.5.-12) thenr = '

5 . .
). 3 _ o (B) 4

i 3
©€) =4 . o ) =5

a=f o g wrelers qaECy @ R R A, B, € TS T2 ¥ T AABC &
SI@E T4 (1, 1, 12), r 99 GIB AW W & | Wi @ waA® (5, 5, ~12) Repnd 2w,
S r I

3
® 3 ® 4

3

-

The greatest and least values of f(x) = tan! x —-%— (nxon [5-3-,«/5] are
. =
(A) fmin-= ‘[5—1 (B) fmax=n/6+zcn3
© £ =" % 3 (D) £, =%+ 5
w[%ﬁ] TS f(x) =tan~' x - -;- {n x-9% FEFE (max) 8 FEAY (min) T 2

(A) fmin:\/i-_1 (B) fmax'_:x/6+zcn3

(© fygq="5- 03 ©) fop =+ a3

R

28
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Let fand g be periodic functions with the periods T, and T, respectively. Then f+ g is

(A) periodic with period T; + T,

(B) non-periodic

(C) periodic with the period T,
(D) periodic when T, =T,
A A £ 8 g Mfo 198 WorES 8 1SR JAETH T, 8 T, | TR £+ g

(A) S oS @ AT T, + T,

(B) i3y

(©) T, R rfge wemws

D) T, =T, T S ST T

0, if —1<x<0 "
Letfix)= {1, if x=0  andlet F(x)= J'm) dt,~1 <x < 1, then
2, if O<x<l ; -1

(A) F is continuous function in [-1, 1] (B) F is discontinuous function in [~ 1, 1]
(C) F(x)existsatx=0 ’ - (D) F'(x) does not exist at x =0
0, 47 -1 <x<0

. | |
wmwax)={1, T =0 aa:F(x)=jf(t)dt,-15x51w,m
: 2, WAO<x<1 b '

" (A) [-1,1]-49F S B) [-1,1]-9F SEe

© x=0RYOF()-asRgaME © (D) x= 0 e Fr(x) -&a’wﬁw GEY

- — . ———— Y ————— - —

29 B P.T.0.
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X 3.x~'l-2. 2x-1
2x-1 4x 3x+1 |= 0 is true for
A7x=2 17x+6 12x-1

- (A) only one value of x (B) only two values of ¥

(C) only three values of x A ' (D) infinitely many values of x

x 3£ 2%
2x-1 4x 3x+1 [=0FA
Tx=2 17x+6 12x-1

(A) x-3 T ST TR (B) x-&3 wyaa qff W 2
(€) x-97 By o W =@ (D) x4 ST T 2T

<
The remainder when 77 (22 times 7) is divided by 48 is

A) 21 B) 7 (C) 47 (D) 1

.
777 (22 % 7) TF 48 WA O} R S T |
(A) 21 B) 7 C) 47 D) 1

lf[z+i|—|z—1|=|z|—2=0foracomplexnumberz,thenz=

(A) V2(1+i) ‘ (B) V2(1-i)

© V214D @) V2¢1-D)

Wﬁﬁ?iﬁz-tﬂﬁmlzﬂl—lz-l|=|z|—2=0¥(ﬁz;

&) Y201+ B) V20-9)

© V2(-1+i) | © VZEi-D
I R —
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- SPACE FOR ROUGH WORK
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