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Subject : MATHEMATICS 21095545
(Booklet Number)
Duration : 2 Hours rFqll Marks : 100

g INSTRUCTIONS

L. This question paper contains all objective questions divided into three categorics. lzach
question has four answer options given.

b

Category-I : 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.

3. Category-I1 - Carry 2 marks each and only one option is correct. In case of incorrect answer

or any combimation of more than one answer, ¥2 mark will be deducted.

4. Category-III © Carry 2 ntarks cach 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 wrang 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.

0. Use only Black/Blue ball point pen to mark ihe answer by complete filling up of the
respective bubblces.

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

8. Write question booklet number and your roll number carcfully in the specified focations of
the OMR. Also fill appropriate bubbles.

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

10. The OMR is lable to become invalid if there is any mstake in filling the correct bubbles tor
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
tolding or putting stray marks on it or any damage to it. The conscquence of such invalidation |
due to ncorrect marking or careless handling by the candidate will be sole responsibtlity of
candidate,

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

| 12. Rough work must be done on the question paper itself. Additional blank pages are given in
the question paper for rough work.

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

14. This paper contains questions in both English and Bengali. Necessary care and precaution
I were taken while framing the Bengali version. However, if any discrepancv(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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SPACE FOR ROUGH WORK
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MATHEMATICS

Category-1 (Q : 1 to 50)
Category-1: Carry | 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.

936 Tq7 A3 | A% Tww W 1 797 MR | et T2 et w3t 11 3 aifee Bag
fatet v 7= 361 W@

1. Iff: S - & where S is the set of all non-singular matrices of order 2 over £ and

Fra mA)
f [ ] = ad - b, then

c d/
(A) 11s bijective mapping, (B) tisone-one but not onto.
(C) fis onto but not one-one. (D) fis neither one-one nor onto.

A FAL 08 > F @EAA S, B-BomA oz Foerran w2 wiiem on g

Ifa b
f [ ]=ad—hcm.

¢ i
(A) {aIT Soffoad (B) faea b fou Sofdfeas a7
(C) fEfdbad 3 yias a7 (D) fuleE-g 97, SofaBaas 77

2. Let the relation p be defined on K by a p b holds if and only it a — b is zero or irrational,
then |

(A) pisequivalence relation.
(B) pisreflexive & symmetric but is not transitive.
(C) pisreflexive and transitive but is not symmetric.

(D) pisreflexive only.

A T2 - I p TN TGS WE T p b 2 WA G @ 2 a — b 5o
W X | ITF,

(A)  p IOl 7%

(B) p TN Y% 8 AN 395 {7 Heamwe Siyg 7y

(C)  p T @ MEFIPe 77 53 oo 7y
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3. The umt vector in ZOX plane. making angles 45° and 60° respectively with

-

- : g s r .
a=21+21—kandﬁﬂj-k IS

1 - P [ | B |

] - 1 =~
N A NN N

ZOX O 9IF (833 AAFN 45° @ 60° (19 BRAF B o 8 [ 97 FF ALA

@=2i+2} -k QR |-k | THE OF 9 (O340 (3

[

|
22

I
di

| - | . | I - 1 »
(A) \EJ (B) ﬁl—-ﬁk (C) ﬁl-ﬁj

(D)

I 3
2

4.  Four persons A, B, C and D throw an unbiased die. turn by turn, in succession till one

gels an even number and win the game. What 1s the probability that A wins (f A begins 7

1 1 w7 8
Ay — B) - )y — Dy —
(A) 1 Py 5 (1 = (D)

A. B. C @ D biaeA W3l sroiozin gal «99d e« 9909 @3 T3 A4¥ 1&e 524l [Are e
A 1 forere |, 1w A 29N AU 903 ©[ Ol (Sl ABIRH (4

l 1 L7
A5 B3 5 15

A rifleman is firing at a distant target and has only 10% chance of hitting it. The least

n

number of rounds he must fire to have more than 50% chance ot hitting it at least oncc, 18
(A) 3 (By 7 (C) 9 (D) 11

GF IUD BIE AR ANS FHF FZEA 10% | 0% RS JFIF WHO T A

50% 9 T TG T FNACE 1O &fed Z(6 (L OIF MR T

(A) 5 (B) 7 (C) 9 (D) 11

— e n v e R G Vel S S WS W S Pl S S Sy G G S e Es e @ e s e e BT W

SRR @ e e s dmem op o0 o el o e W wm S =
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6. cos(2x+ 7)=a(2 — sin x) can have a real solution for

(A) all real values of a

(C) ae (0, 2)) {0}

cos (2x + 7) = a(2 — sin x) -9 IV ALY S

(A)  a-99 e I\WY AT &)

(C) ae (0, 2)\40}-9% T

(B) ae ]2, 0]

(D)) ae (0, x)

(3) ae[2.6]-99%A]

(D) a & (0, x) -9 &)

7. The differential equatton of the family of curves Yy =¢ (Acosx+ Bsimx) where A. B arc

arbitrary constants is

d

(A) r O9x =13
dy”
2.,

© I 13y-4
CL):-.

(A) if—9x=
5
2

(C) jxf +3y=4

8.  The equation r cos (0 —%{-J = 2 represents

(A} acircle (B) aparabola
r COS G—E =2
( 3] R s I

(A) 936 35 (B) <=l wfeqy

e,

d-v \"
(B) =222 4%=p
dx~ dy d
dv : dv
(l_)} (._"] + — nt,
B/ de 0
(C) anellipse (D) a straight linc

(C) 96 Bogg (D) 6 FAgergar

" Z@LLEGE.
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9.  The locus of the centre of the circles which touch both the circles x* + y* = a® and

x* + y* = dax externally is

(A) acircle (B) a parabola

(C) anellipse (D) a hyperbola

ITTU x> + y? = a2 8 x? + y? = dax (@ QA W@ =0 I 99 JOAPIA (F0UH
LAY T

(A) =G 98 (B) «=fb &f4gs

(C) 92’ T4gg (D) 92 “1A3G

10. Let each of the equations x2 + 2xy + ay” = 0 & ay® + 2xy + y- = 0 represent two straight
lines passing through the origin. If they have a common line, then the other two lines are

given by
(A) x—-y=0x-3y=90 B x+3y=0,3x+y=0 _l
(C) 3x+y=03x-y=0 (D) Gx-2y)=0,x+y=0

WA A2+ 2y + ay? < 06 ax? + vy + y2 = 0 TNeER A6l qafegnat -
7y Ao S | T vt Aewad gl Sfon MR WHe AF, TR (97 Jiv A

IS
(A) x-y=0.x-3y=0 B) x+3y=0.3x+y=90
(C) Ix+y=0,3x-y=0 D) Bx-2y)=0,x+y=0

11. A straight line through the origin O meets the parallel lines 4x + 2y = 9 and
2x +y + 6 = 0at P and Q respectively. The point O divides the segment PQ in the ratio

(Ay 1:2 (BY 3:4
(Cy 2:1 (D) 4:3

YA (0) o FIARA TSI LoAA 4x + 2y =98 2x + y + 6 = 0 [F IYFAP
@ Q e W 33 | TICE@ PQ W1 O s 11 S Is [Kee 20 ©f 24,

(A) 1:2 (B) 3:4
(C) 2:1 D) 4:3

—— - —— o il g e LY W ST S R R S PPy

ET EgEREyE
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Area in the first quadrant between the ellipses x + 2y* = a® and 2x% + y* = a? is

e

Sa© . ., 1] 9ra
s~ — (D)
2 2 ¥,

a- ] 3a- ] :
A) —tan’! = (B) —tan!- C
( 7 7 (B) 1 ; (C)

SAGETH x~ + 2y- = a7 8 2x7 4y = a2 -7 AYF G AT AT SQ(FO QL[ (FAPHA T[4

7 7 > -
a~ | R I | 8% i x O ”
A E ] "-_ - I _— A " _1 R
(A) ¥ tan ———\5 (13) 1 tan ; () > S1n 5 (D)) >

The cquation of circle of radius +/17 unit, with centre on the positive side of v-axis and

through the point (0, 1) 15
(A) x- 469" — 8y -1 =0 (BY x*+y"+8x-1=0
() x4y —9y+1=0 (D) 2x3+2y2 -3y +2y=4

T899 (0. 1) fearid, 719 a4 V17 939 932 99 (@R -S0Ee WS e Sefay, o
AT ZH

(A) x?+ vy 8x—1=0 (B) x*+¢2+8&-1-0

-

Pt

2 .,

(Y x*+v -9y +1=0 (D) 2x t 2y--3x +2y =4

The tength of the chord of the parabola vy = 4ax (a > 0) which passes through the vertex

and makes an acute angle o with the axis of the parabola is
(A) =+4acot o cosec o (B) dacot ucosec

(C) —4acot g cosec o (D) 4acosec?

y* = dax (a > 0) wivgred @3l o sfigra TR gwe I SHA X o T
1 G 307 | wifow (a7 2

{A) +4acota cosec o (BY 4a cota cosec o

(C) —dacot o cosec o (D) 4acosec? «

5 - Z@LLEGE.
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g A
15. A double ordinate PQ of the hyperbola 't,, ~ ;j = 1 15 such that AOPQ 1s equilateral,
52 2
O being the centre of the hyperbola. Then the eccentricity e satisties the relation
A) 1 : B) e~ — C) 3 D) o>
( <g < —& ( e = — (Y e= — ( c>
V3 V3 3 V3
5 .-
99f6 sage -2 = | -97 s Rl PQ @md T AOPQ WaE fTgE T¥, O
a~ b

ARG (7Y | TR SRSl ¢ (0 FFRLS e 99 ©f 7=

(A) Heﬂ% (B) ¢~ J_ (€) L‘E

tJ

(D) e>

o

16. If B and 3’ are the ends of minor axis and § and §' are the toct of the eHipse

. 2
%—E + };— = |, then the arca of the thombus SBS™H" will be
(A) 12 sq. unit (B)Y 48 sq. unit (C)y 24 sq. unat (D) 306 sq. unit
R %+ 1'; - | -9 ARTEE R gRfew B 8 B g S 8§ @ BAgrad wifeuH | 9

SBS'B' -a9d (%« (4

(A) 123t 07T (B) 4831 9@ (C) 243 933 (D) 36 <9 9&S

17. The equation of the latus rectum of a parabola is v + v = 8 and the equation of the tangent

at the vertex 1s v + y = 12. Then the length of the latus rectum 1s
(A)  4V2 unit (B)Y 2V2 unit (C) 8 unit (D)  8v2 unit

g3l wfiqgres wfosma Tt T v + y = § @@ NS =Pag Fawad
T x +y = 12| SR 70 T

(A) 4V2 9D

IO T BT R G TR Y. B a o™ e BN TEEE N PR OTCRT . TR L r S RE g . R SE e e e rEE =,

A 8

(B) 2V2 U< (C) 8UTS (D) 8NV2 U

LS S EE B s Em simea B e CEETEE L LT e Tt
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The cquation of the plane through the point (2. —1. =3) and paraliel to the lines

- +2 - y=1 z-2.
'—EL-——l:}Jk":‘:zmdf-::!H Bt — 18

2 3 = 2 =3 2
(A) 8Sx+1ldy+ 1324357 =0 (B3) 8y - 14y —132~37 =0
(CY 8y-ldy 132+37=0 (D) 8x-- 14y + 132437 =10

x—-1 v+2 7z ___x y-t z-2
(2. - 1. - 3) famerd @2 =t T R D= TN T
% e = i

S(d HNFAY g
(A) By+ldy + 1372+ 37=0 (B) 8y - ldy-13z2--37=0
() 8y ldv-—-132+37 0 (D) Sx—-1dy+ 132+57 0
, . x-2 y-3 z-4
The sine of the angle between the straight hne ——== =--—and the plane

345

2k ~2y ¥ 2 =318

243 J2 4 Vs

Ay =¥ py X ) ()
A {' 10 Y 6
N . o
i-ﬁ_“; '?_-‘l- e "%—4 ALATIN G4 2x — 2y t 7z = 5 BEAS NHIEE (DI sine *(9
3 :
23 V2 4 A5
(A) 2 (B) == () —= (D) -
S 10 S+ §
Let f{x) — sinx + cos ax be periodic function. Then
(A) ra’ 1s any rcal mumber. (B} “a’ 1s any irrational number,
(C) ra’ 1s rational number. (D) a=0
(S 9% TF f(x) = sinx + ¢oOS ax m QTR | (AR
(A) “a TACSIH <REq 4T (B) ra’ TA(EE g7 AL

(C) ra” Wem ST (D) a=90

v Z@LLEGE.
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21. The domain of f{x) = \/(%—- -J(I+ I)‘} 1§
»

(A) x> -] (B) (-1.0)\ {0} (C) 10,
\
N
f(x) = \/[ J(x+1) |93 FewH g 373
Jx )
(AY x> | (B) (~1.00)\ {0} (C) {0,

] -
o [15.)
(D) | —od ,.{))
2

Mo — fTN e 4D % A . ; ‘ ;
22. Loty ={(x) = 2= - 3x + 2. The differential of y when x changes from 2 10 1.99 ig

(A) 0.0l (3) 018 () -0.05

(1)) 0.07

FEFEy = () - 27 3y + 2| PIUHE 9% W9 2 A9 1,99 -9 ARfEe g1 v-az

NEJPA 7D

(A) 0.0l (B) 0.18 (C)  -0.05

l4x |/ &
c | +cr [+ 2ex
23, It Lim [ 01] = 4. then lin [ x u] 1S

v=20l ]1—cCx ¥ —{)

(A) 2 (By 4 | (C)y 16

3 [/ x 8
. g e
I lim ( “'"‘”"'J = 479, O lim [”“"") LI

r—o0 L | —c¢x -0 1= 2Cx

(A) 2 (B) 4 (C) 16

UL P e N I o ¥ o Tl e - Lo ] ™ deE @t s B s & = LI I B L EEEEERE g EEE BB L O s T == 5w At B e e B e s anm - EmmE w P p—
.

(D) 0.07

(D) 64

LOLLEGE.
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24. Let £: % — % be twice continuously differentiable (or £ exists and ts continuous) such

that 1{0) = f{1) =1{(0) = 0. Then

(A) f"(c)=0forsomec e i (B) there is no point for which " (x) = 0

(C) atall points { {(x) >0 (1)) at all points {(x) <0

TR I {: F o = 7Ry e saares [RMNE S e (|dd £7-97 Sg SR 8 FE9)

ARATAF(0) ={(1)=1"(0) = 0| TTTHFA

(A) ¢ e i -3 FBYG ST TF 47 {(¢) = 0 T
(B) 9% @M [0 @2 &7 {"(x) = 0

() R RWEs ("(x) > 0

(D) AR () < 0

25, Teatfx)—xP+x't+ X7 +x7+ X + x>+ +12. Then
(A) ft{(x) has 13 non-zero real roots.
(B) t(x) has exactly onc rcal root,
(C'}y  Hx) has exactly one pair of imaginary roots.
(D) {{x) has no real root.
AT =xP+ a1 +x7+x"+ 3+ X+ x +12 | 50
(A)  f(x)-99 13 6 =pyey <meq et U
(B) f{x) -4% 63 «3fb Trwa Ior a2
(C) flx) -93 3% G > o1t Teotfie R A

(D) flx) -G9 {7 IBT I A ]

O T e s e T DT T il T R o P . i i

TR P v el 2 p—— N A = e, ey — L B W A R e

A 11

LOLLEGE.
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(B) xy, —xy, + 2ny = ()

(D) xy,+5xy, —3y=0

d~y dy
(Herey,= — |y, = ——
= AT de )
y x)
WWCDS"(" J—log (—J { (ITH{G
N
(A) :'.‘2}*3 + Xy, + nvy = () B) xy, —xy + 2n~y = ()
(C) x7y,t 3xy, —nly =0 (D) xy,+5xy,-3y=0
d-y dy
{“ﬂm}’zE Y = }}
- dx

Let o(x) = 1{x) + (1 —x) and " (x) <0 in [0. 1], then

(A) ¢ 1s monotonie increasing in | 0, — | and monotonic decreasing in

.
2

il

.

—
— e

+ - i [
(B) @15 monotonic increasing in {;—. [ |and monotonic decreasing in :

—
L

(C) ¢ 1s neither inereasing nor decreasing in any sub interval of [0, 1]

(D) @ 1sincreasing in {0, 1]

AN FL@x) = 1) + {1 -2} S [0. 1] SEMH "(x) <0 |
N I 1 , i

(A} @.|0.— |- A SEIL 3 711- lJ-tﬂ F AU FRZTNH 2(E
(U p [ 1]

(B) . B 1_. - FAFA FAIEN 0,5_- -G TR AT X

Tl g s SRS E WYY T o e E

LOLLEGE.
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28. | g inepinl e .
[i{.r){p{x)+])\/f(.r)cp(r)-l
(A) sin”! ‘/ ) B)  cos™! (TN — (@) +¢
olx)
{(C) J2tan™! \f 1)m§1)—l +gd ([2) thalrl"\!i('r){pjﬂJrl+

Where ¢ is the constant of integration. (TIYA ¢ NS IF)

10 —In 10 2ntl

29. The value of Z J sin’ x dy Z J' sin27 x dv is equal to

n=1 _93p-] n=l 2y

(A) 27 (B) 54 (C) -54 (1)) O
10 -2n I B 1R

Z I sins’ x dy. ¢ Z j sin-’ v dx 99 I 29

=1 9p.a) n=l 2y

(A) 27 (3) >4 (C) >4 (D)

30). J[ ,1'2] dx 18 equal to
0
(A) ] B 52 @ 3 (D) 8/3
J‘[xl’] dv €7 T 2=
(A) ] (B) 5-+2-+3 (Y 3-+2 (D) 873

31.  If the tangent to the curve v° = x? at (m*. m¥) is also a normal to the curve at (M*, M%),
then the value of mM is |
| 2 ] 4
(A) —— By —= Cy - 2
9 ( 9 vl 3 (D) 9
IEE y2 = ¥ -9F (m2, m?) f‘wrw%wmf-hsfa & qFEAT (M2, M) s wfSey
CITRE mM 99 W <

1 ,
(A) -5 (B) - ) =g (D) _g

LOLLEGE.
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ﬂr. . ; :
If x* + y= = a2, then 1+[—}-] dx=
Vo ldx
o/
0
(A) 2mna (B) ma (C) %na (D) %na
a- | -
2 22 + y2 = 42 TF, PR J\H[:) o
(
(A) 2ma (B) m=a (C) —,l)—na (D) %na
n I .
et £, be a continuous function in [0, 1], then lim z —f[—‘!-] 1S
n-»o00 " I il
1=0
| !
T | I 2
(A) ;J'f(x)dx (13) J' {(x)dx (C) j £(x)dx (D) [ f(x)dx
= () ] 0 ()
11 -
W (0. 1] -9 S SAFS ZW, S lim Z LY[JJW
n -»o. i:{} 11 I
| I
| 3 | | 2
(A) = [fixd (B)  [r(xndx (©)  ffdx (D) [ f(x)dx
¢ I 0 0

S

e

Let t be a difterentiable function with him {(x) = 0. If y' + yf’ (x) — f(x)f " (x) = 0.

lim y(x) =0, then (where y' = dy )

v dx
(A) v+ 1 =ell+ fx) (B) y—1=¢el®+ flx)
(O y# = +0x) (D) y-—1=¢ T+ fix)
TN T4 { SFSA AFS 992 lim f(x) =01 T y' + yi'(x) —t(x) {'(x) = 0.

X =

[im y(x) =0 TF, S (WAH y' = dy )|

X dx
(A) y+1=e+f(x) (B) y-1=e+f(x)
(€) y+1=e"+fx) (D) y-1=e"+fx)

LOLLEGE.
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35, Ifxsin (E]d}'z ysin[i)—x dy. x> 0and y(1) = %then the value of cos (-}—-j 1S

X X

e

(A) | (B) logx (C) e D) 0

b 2 B §

! ! i T[ I
W x sin [L]d}'—{}'sln{l]—x dy. v > 0 G y(I) - ;@, Bl cos [l] -G T4 T4
X

| —

(A) | (BY logx (L) © (D) O

36. Letf(x)=1-- 1!(.1'3) where the square root 1s to be taken positive, then

(A) f{hasnoextremaatx =0
(B) {has minimaatx = 0
(C} {has maxima at x = 0O

(D) exists at 0

MEA AT ()= | — (x‘?) . (AR_[A Hﬁ‘{‘é‘lﬁ qIgE A (ST T | CICE (4

(A)  {()-99 x - 0 f90e 69w /S@% Wi (73
(B)  x =0 RH® {(x)-99 TN AW ST

(CY  x =090 {(x)-92 699 T SR

(DY 0 fowre -9 ST ang

- ~ . - 3 + - - . i
37, It the function {{(x) = 2x? — 9ax” + [2a°x +1 [a > 0] attains its maximum and minimum at

p and g respectively such that p? = q, then a is equal to

1 1
> ] = D) 3

AT ACIED {(x) = 267 — 9ax? + 12a2x +1 [a > 0), YW p 8 q WS 55 @ 740w 77
T ITE GR p? = q TW, ©@ 2 -3 A 5F

(A) 2 (B)

1
3,
(A) 2 (B) > (C) P (D) 3

g “ " Z@LLEGE.
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.6a 10b,
38. It aand b are arbitrary positive real numbers, then the least possible value ot ;}z +—I8
: hd
6 s AU 68
S 3 15
: ~6a 10b
a O3 b TAPY HAIGD I I+ 2TE =+ AT BT FHSH WA R
: 3a
(A) 4 (B) E (C) % (D) =
3 3 15

39, If2log(x+1)—log(x>—1)=1log 2. then y =
(A) only3 (BY -1Tand 3 ('Y only - (D) 1and3

7 2 log (v+ 1)+ Jog (a7 — 1) = log 2. S x =

(A) BYIL 3 (3) —-183 () SYEE | (D) 183

40.  The number of complex numbers p such that | p| - 1 and imaginary part of p* is 0. is

(A} 4 (B) 2 () 8 ([}) infimitely many

p{=14% pt -9 IEAEP S (0-9F =HSINA HRRT o A p -9F R LA

(A) 4 (B) 2 (C) 8 (1)) BT

41. The equation zz + (2 - 31) z + (2 + 31) 7z + 4 = O represents a circle of radius

(A) 2 unit (BY 3 unit (CYy 4 unit (D) 6 unit

77+ (2= 30) 7+ (2 + 3) 2 + 4 = 0 TN 17 38 A IR, O UG T

(A) 2 9FF (B) 393F (C) 449FF (D) 69T

LOLLEGE.
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The expression ax- + by + ¢ (a. b and ¢ arc real) has the same sign as that of a for all x 1f

(A) b?-4ac>0 (B) b*—dac=0

(L) b- - 4ac <0 (D)  band ¢ have the same sien as that ol a
a2 + by + ¢ (a, b @ ¢ AR ) - BFF FSA x- 99 BT -7 A G FE M

(A) b?-dac>0 (3) bf—-4dac=0
(C) b —dac <0 (1)) b Q3 c-7 BF o-7 X W2 T

In a 12 storied building, 3 persons enter a litt cabmn. I is known that they will leave the
lift at different floors. In how many ways can they do so it the lift does not stop at the

second tloor 7

(A) 36 (B) 120 (Y 240 (Hy 720

G QS B B A FEES @RE A #EH | O [fSw wE A | I
(ot TSI O o1 N B@ TS ©Nd Ol %0 Ofls SIS AT, Sl 724

(A) 36 (B) 120 (Cy 2440 (D} 720

If the total number of m-clement subsets of the set A = {a,. a,, ... 4§ 18 K fimes the

number of m element subsets containing a,, then n s

(A) (m-— 1)k (3) mk () (m+ 1K (M (m+ 2)K
A\l £ PR BROOS: W (AL m-93} faf(® Sorsba AT WM m-AAH] fapg THAG, TE a3
WA a, , -99 FATE k 99 ZY B[4 n 99 T (S

(A) (m- 1)K (3) mk (C) (m+ 1K (D) (m + 2)K

Let(n)=n". J{n)=1.3.5....2n— 1 forall (n> 1). n € vl then

(A) 1(n)> J(n) (B)  I(n) < J(n) (€Y I(n) = J(n) (DY Im) = < J(m)
WAIIFAFTAn e M, (n> NEETAai [(n) =n". J{n) = 1.3.5...... (2n — ) | TAC®RE
(A) I(n)>J(n) (B) I(n)<J(n) (C) l{n)=1I(n) (D) [n)= -%J(n)

e SHE R T . g N R — — RS 6 R e g — g =i
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If ¢,. ¢, N €5 are the Binomial co-efficients in the expansion of (1 + x)!7, then the
value'of&-k 22-1-35--!- ........ +ISE—'—iis
CO Cl' C:)_ C|_;
(A) 1240 (B) 120 (C) 124 (D) 140
(1 +x)1° -9 [RHOTE ¢, ¢, €y oo ¢ RO SR 7@ SLy 282,38, 4psls
C() Cr €r C13
-7 W I3
(A) 1240 (B} 120 (C) 124 (D)) 140
3~ 1 0)
[¢tA={ -1 3-t | |landdet A 5. then
\ 0 0)
(A t=1 (B) t=2 (Y t---1 (D) t=-2
(3—( Fy O
WAIIA=| -1 33—t 1|9 det A =5, (FOHG
L0 -1 0
(A) t+ ] (B) t=2 () 1=-1 (D) o3
(12 24 §)
LetA=1| x 6 s l The value of x for which the matrix A 1s not ivertible 1s
(A) 6 (B) 12 (C) 3 (D) 2
{'12 24 5
TAFIA=| x 6 21 A-97 faordrs e 9w -0 92 N9 29
-1 -2 3,
(A) © (B) 12 (L) 3 (D) 2

§ sy, B WL e it ot BN, mERE R SEr TR R YPETE Bl WA = s o= i . R b
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49, JetA= [a z] be a 2 x 2 real matrix with det A = 1. If the equation det (A — Al,) = 0 has
C

imaginary roots (I, be the Identity matrix of order 2), then

(A) (@a+dy<4 (B) (a+d)y’ =4

(€) (@+d)>4 (D) (a+d)y*=16

TIFIWA=[3 :]aﬂwﬁ?zxzmﬁwﬁﬁ?mﬁmedem— |

C

det (A — Al,) = 0 ARFe1a Fergn FEE 20 (1, RETERT aFTH L),

(A) (a+d)y <4 (B) (a+dy=4
(C) (a+d)y>4 (D) (a+d)y?=16
a” bc C” + ac
50. 1f | a” + ab b ca | =ka’b’c? thenk —
ab b” + b c?
2o B (B) -2
(€) -4 (D) 4
a” b¢ CZ + ac
3.2 + ab bz ca = kalbc® (A k =
ab b~ + be c?
(A) 2 (B) -2

(C) 4 (D) 4

o, S PP 5 S T S R T S, T P T PR . P (S T P e TR | . . | P . | e e P e e 6 e 0 A A P S S e A o o - —

T . LOLLEGE.
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Category-I1 (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, % mark will be deducted.

- ? ) - | . > - ~ . -
51, Letf(x) = Jx“ ~3x+2and g(x) = vx be two given functions, It S be the domain of t'o g

and T be the domain of g o 1, then

(A S=T (B ST -9
(C) ST isasingleton, (1}) ST i1saninterval.

Al @4 f(x) = \/_1'3—3,1‘+2 3 px) - \/_;‘ifa TG STHSD | WM (o p G FER[E G § 8
go O A8 WP | Y, 4

Ay 5-1 (B) SnT=g¢
() ST 8y 936 w7 fafB 76 D) ST 96 sea=

2. Let ppand p, be two equivalence relations defined on a non-void set S. Then
(A)  both p; m p,and P, Y P, are equivalence relattons.
(B) P, ™ p,isequivalence relation but p, U P, 15 DOL 50,
(CY  p| Y p,yisequivalence relation but P M P4 IS N0t SO.

(D) neither p, » p,nor p, U p, is equivalence relation.

A T2 AN T S-4 TG HAGeTS! 579% p | 8 p, BTG A% | (AH@

(A) p; M P, 8 p, U P, NTCRIE) A ATS] HgH

(B) Py M p,_,W\_pﬂ'iMTWﬁ@ P, Py T
(C) p, v pzwmmﬁ@ p, N p, Tl

(D) p, N p,8p, U p, -3 (FAGE ATGETO! N7F T

- A omm RV B TS G e e s e L = M Y, . Eaal Ty PR e - i - R i s e = BrEm m smEmd BE AR, = alle® = - oaE L L = = v

LOLLEGE.



M-2020

7

. Aol

53. Consider the curve —+ ==
al— —

intereepted between the point of contact and the directrix subtends at the corresponding
focus an angle of

b
t-J

t. The portion of the tangent at any point of the curve

T

T : Tt T
(A) Z (B3) '5 (C) E (D) :
LopY = | Il Rrmsa o | @ @RI ey e e sfEe e

iﬁﬁ*ﬁeﬁﬂWﬂmﬁ@ﬁ@mmﬁ?ﬂﬁﬁtﬂquﬂﬁmmﬁﬁ

3 () X

E §

(A) (B) % (€)

bl
4

54. A linc cuts the x-axis at A (7. 0) and the y-axis at B (0. - 5). A vanable line PQ 15 drawn
perpendicular to AB cutting the x -axis at P (a, 0) and the y-axis at Q (0, b). It AQ and BP

mtersect at R, the locus of R 1s

(A) x*+y" +7x+5y=0 (BY x>+ y?+7x -5y -0

-

(C) xty --7x +5y=0 (D) x>ty —Tx—-5y=0

G FFTRA x-THE A (7. 0) 9S8 y-I%(F B (0, 5) [F9(S =% 3@ | AB-«F
B 7 AWATNA FLERA PQ, x-TFS P (a, 0) e 8 y-=0#73 O (0. b) e mw
ITE 1 AWM AQ @ BP A R TS &% I, B4 R-9F ABIEAL (4

(A) X2 byl 4+ 70+ 5y =0 (B) x>+ y>+7x -5y =0
(C) x*+y*-Tx+5y=0 (D) x*+y'—Tx-5y=0(
n 1/(k+a) dx
55. Let0<a<B<l The lim y [ —“is
n—»x 1+ x
k=1 14k+p)
3 1 +[3 |+
A} log,— 3y log ) log, —— D
( g (B) log, o (C) UELH_B (D) oo
o Hi(k+a)
TAFI0<a <P <1.TCFE lim Y j
"k kapy T
B 1+ 3 1+
A) log. — B) log
( Be (B) log, T (C) log,. —— T (D) <

| EEEE Ye g S e eme—— e g e s Rl e el s — - — e, S P S - — — REr—

 SE— . 21 - Z@ L L E G E.in
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36. Iim LI
rv—rl in x (.1'“1}
(A) Does notexist.  (B) (C) % (D) O
lim( l . ]—iﬂﬂ
a1 Inx (x=1)
(A) SRBG =2 (B) (©) ;}l- (D) 0
| -
37. lety= , Then
[+x+1Inx
d '
(A) ld—)ier:‘ (B3) x%+‘y(ylnx-l)
W o d : :
(@) L=y -y (D) x[d—"—] =y-x
Ll_k‘ 2
DICK TR l — | TACRTE
+x+inx
(A) x -d—y—+}=3. (B) xg)i:y(ylnx—l}
dx dx
.
- d‘r" . d}' )
C) x* ==y’ +1]-x° D —| Fy-
© » & ® x| Z]=y-1
e e .

LOLLEGE.
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Consider the curve v = be™® where a and b are non-zero real numbers. Then

L ¥

(A) —+Z=11Is tangent to the curve at (0, 0).
a b

(13) Al AENS langent to the curve where the curve crosses the axis of y.
a b

s X ¥ .

(C) += = 1 1s tangent to the curve at {a. O},
a b
AN ; o Yo ()

(1)) + h =1 1s lungent to the curve at (2a, ).
4|

AWTAA v = be ¥ AR @9, [WAA o 8 b §-[°7 IR ALY | (A

(A D42 ), TERHE I@EEE

(B) —+ ; ~ | TR T S y-Sr (2% S (72 e =i
Y

ey g ; - 1. (o, 0) fovre a@rarg >nfs
4|

(D)) A : = 1. (2a. 0) [ WS AN aa i E:2
b,

o

. . . “» i .
The area of the region {((x, y)ix~+y= <1 <x+y|1s

Rj v n ] TI:E
{(x.y) ¥ +y? <] <x+y} SEER (FAEA I
- i 4 2 3

LOLLEGE.
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(A) 1 (B) 0 () -1

M-2020

: iy
[n open interval [0. —].
~
(A) cosx+xsinx <]l
(B) cosx+xsiny> |
(C) no specific order relation can be ascertained between cos x + x sin x and |

]

(D) cosx+xsiny <=

{o,g]q@ S

(A) cosxt+txsiny <]

(13} cosx+xsiny ™|

(C}  cosx+xsiny 8 {-9% I (DA RS &9 5% 73
: 1

([)) cosxy+xsiny =« =

e

It the line y - x is a tangent 10 the parabola vy ax” + by + ¢ at the point (1, 1) and the
curve passes through (-1 . 0), then

(A) a~ b= l.¢=3 (13) a=h=é.c={)
¢ nY . B a=0.b=o=-
() d C :I."-] E’ ( } d— .'!'-“L"—;

AT y — EIT-W\. =av? t byt e T (1. 1) feqre = S gk @R (1 .0)

(A] AEB - ~lsg"" 3 (13) a'-'-‘l’*-"-'-%,.C‘ ()
L) a=i ' b - I 13} a-0.b -¢ ]
{ a4 - C Z., ) E (1Y) a-=0.8 =C 5

: - > R - P . = . 3
["the vectors @ = 1 4 af +a“k, B =1+ b +b°k and y =1 + ¢j + ¢ Kk are three

g -

a a”  Il+a’

. s ” .
non-coplanar vectorsand | b b~ 1+b” | = 0. then the value of abc 18
"'_l ¥
¢ ¢ 1+<7

(A) | (B) 0 (I [y 2
W G =i + .1| + 2k . B = |+ b] + bk @ ¥ S Li + 2k AISAR [S8F A T,

ﬂ

a a {4 5"

G| b b7 1+b’ |=0 TF, SA abe-9F M XA

2 3
e i+

LS L e n % mm = Lo

Th

LOLLEGE.
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; . = 7 h i F . s
[ct z, and z, be two imaginary roots of 72 + pz + q = 0. where p and q are real. The

points z,. 7, and origin form an equilateral triangle 1t

(A) p~>3q (B) p?<3q (C) p? =39 (D) p~=q

22+ pz b - 0 TR S awfaE qAw T 2 8 2, p 8 q 94 | IFE f49ay 7,
7, & FAeY GG VAL [qpe 75N FAA 1

(A) p*>3q (B) p-<3q (Y p-=3q (D) p> 7y

If P(x) = ax® + by + ¢ and Q(x} - _ax? + dv + ¢, where ac # 0 [ac b. e. d are all real].
then P{x).Q(x) = 0 has

(AY at Jeast two real roots (B) two real roots

(CY  {our real roots (I} no real root

AW Py} = av= + by + ¢ GR Q) = av? 4 dy + ¢.ac # 0 %™ |a, b, ¢, d 4], TR
P(x).Q(x) - 0 -E4

(A) FCE 9 BT AT AL (B) w6 ae oy A3

(Cy ©Tafo are Qe A (D) T3 A qer BT A

letA=fxe :-1 <x<]1}&(:A—> Abeamapping defined by {(x) = xlx|. Then {13
(A) injective but not surjective (B) surjective but not injective

(C) neither injective nor surjective (D) biective

MATTA=fxef:-1<x<l1l8f:A > AITH HAT g NEAS AT @
f{x) = x|x] | CITHLG |

(A) s foad g Tefdbad 91 (B) ToAfhbad fog i Baa =y
(C) @IS baag 79 EARKbEIS =7 (D) S baa s ToAfabad

e K S e B § e s e FEI W RN B S T g —r I e e | e I . I TR I T Iy T S W & s B¢ e T e T [—— —— e em e il ke e = I N i a .
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Category-IIT (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.

9F I g31Ee T A3F | 7 M 3w Taw e 2 Av¢ i@ | T FIE o9 Bua F QU

3¢ 33 TTAS F I 7 S TIIA MR 2 x ¥ I 73T BT ST TTUE BT F247 =
QR T3 30 889 Ao ©fw 7wyl | ¥ RIE O E69 e 7¥ T g Beew W

G3fhe G )ITEF OIRT Tufd Gt «(2 (e TR | {4 (s (I 39 9161 IR 71, |die

e} W54 A

66. A and B are independent events. The probability that both A and B occur 15— and the

20
probability that neither of them occurs is —. The probability of occurrence of A 13
)
] l
Ay — B) —
(A k . i)
l l
¢y -— )} -
(C) y (12) 5

A 8 B 7t 9641 #3707 RS 991 A G B TSTHT QI IR AZIEA] ;%uﬂﬁt (sl =

.
YOI AREA] -~ | A YOTH AWIIA I
S

1 1
A) - B —
w5 B %

l i
N D) -
(C) 1 (D) X

LOLLEGE.
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67. The equation of the straight line passing through the point (4. 3) and making intercepts on

the co-ordinate axes whose sum is —1 18

X y X Y

x_y_ B - |
A 3=5=! B3

Xy m *_Y_
© =3+ O 173

m.QT%?Wﬁdmﬁﬂﬂmﬂwa1MHWWNWRWﬁﬁmuwaﬂﬂﬁiﬂ_1|vwwwﬁh:
ANFA9 ZJ

Xy A L
(A) -2——§=1 (B) _2+ I I
] X Xy
©) —F+5=! ) <-2=1

. : Xy
68. Consider a tangent to the ellipse -t

-

2
.= 1 at any point. The locus of the midpoint of

the portion intercepted between the axes is

LY B) T +¥ o
(A) >+ t (1) P
1 ] ]
(C) —mewgz ) —+—s=]
3x© 4y 2x~ 4y
2 2
@W%+%:I_MEWWWWWW1WWWQW
et vyifevwd TeEed 2@
| IE },2_ IZ yl_
A) —+—=1 B +—=]
(A) S+ B T3
1 | | i
C) —+ =1 (D) - =1
( 3x? 4y2 2x” «ily2
T

Z®LLEGE.
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2 N
09. Letv= - : — . Then : 3 1S
A+ (x+2) dx~
(A) 2 1”34_ 3,.+ ”43 (B) 3 21+ 4,-,— 5 f_
(x+D)T (x4 (x42) (x+1)Y (x+1) (v +2)
- 6 4 3 ' D) 7 3 L
T g T 5 T 3
(x+1  (x+1)°  (x+])] x+1)' (4P (x D)
WAL y - - o Y wra
(X+1D)"(x+2) dx~
(A) 2 37- SV 1 B) W — S’ >
{x 4] (v+D) (x42) (x+1)7 (DT (x+2)7
‘ § 4 3 7 3 2
() '_‘*"' 3 _ 5 + ‘ 3 (D} — T : + ‘ 3
(v+1)y  (x+1) (v+1) (x+1Y  (x+1) (x+1)

-[-(—ﬂxﬂ 1S

70. letiix)= —_{-x s x — (1 - cos x). The smaliest positive mteger k such that Iim -

v x

(Ay 4 (B) 3 (C) 2 (D) |
ST 9ITR 1T f(x) = ;Tx sinx - (1 —cosx) | !E})?#Ofﬁk—ﬂﬁww =g
RIERIC
(A) 4 (B) 3 €y 2 (D) 1
A i T

LOLLEGE.
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71. Tangent i1s drawn at any point P (x. v) on a curve, which passes through (1, 1). The

tangent cuts X-axis and Y-axis at A and B respectively, If AP : BP =3 : 1, then

dy

(A) the differential equation of the curve 1s 3y -{— +v=10
Ly
. . . , : dy
(B) the ditterential equaton of the curve (s 3x —1—'—- —-y=10
dx
. l
(C) the curve passes through [S. 2]

(D)} the normal at{l. )isx+3y=4

(1.1) sy aofo a@mdrd Tl 1 (v, v) 900 e o 26 | @ pia g2 o
FAF WA G B Re @r @ 1 W AP . BP =3 ;1 24, 94

(A) & IEFTRLR SIB AN B ZE 3x %*}* -0
LLY

(B) @ IGTALE SIS TASAY T 3y 3‘* -
y

(C) A& [% 2) CRaRIRl

(D) (1, 1) RS Sfeaga ATy + 3y - 4

72.  The area of the figure bounded by the parabola x - -2yv7, v =1 — 3y~ is

l . 4
(A) 3 square unit (B) — square unit
Y

(C) 1 squarc unit (D) 2 square unit

GHIEIIR Gl (ATS AL(AL (H AT 3

[

.r=—2}’2 R x =1 -3y

(A) %3‘1’ 9T B) 2af gz
(C) 13fass (D) 2 3F 9Fw

g e | EGE
N



T

74.

-

e .

M-2020

A particle 1s projected vertically upwards. If it has to stay above the ground for 12

seconds, then
(A) velocity of projection 1s 192 ft / sec

(B) greatest height attained 1s 600 tt
(C) wvelocity of projection 1s 196 {t / sec
(D)} greatest height attained ts 576 ft

930 I Tay SO s 21 | 2910 ofig B 12 s SfeARe S4e
(A) TFR SR =E 192 fi / sec
(B) 456 Sfers 551 TR 600 ft

(C) TSR SR TR 196 ft / sec
(D) A WS Tepe! 22 576 ft

. (log, .1:]2 —i=log3 X+
The equation x 2 =3+/3 has
(A) at least one real root (B} exactly one real root

(C) exactly one irrational root (D) complex roots

-
(log x]zr—log X435
x 2 T 233 e

(A) FIICF 93fb IT qer A B) e 93 IwT o AUIW

(C) 3% 93l wem Jer AIE (D) Ferea a2

In a certain test, there are n questions, In this test 20— students gave wrong answers to
at least 1 questions, where 1 =1, 2, ... n. If the total number of wrong answers given 1s
2047, then n is equal to -

(A) 10 (B) 11 (C) 12 (D) 13

QM0 AW n T o1 20a | @ B 20 HLRTE AGA FHATE | FF A (1= 1, 2,
_...n) G 5w Y | W S8 BGF WYRF WA 2047 T, SE@ n TR
(A) 10 (B) 11 (C) 12 (D) 13

LOLLEGE.
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SPACE FOR ROUGH WORK
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Subject : MATHEMATICS

Ty § 0! A44F %D 300
; ) - . |

LG hIE Gl W
S 9G¥ M A0 I Swrwifde opd sy e AT 2rss 51l 78Ry Toe e Wiy |

2. Cmcgm'}’—l:dﬁmmlmmﬁﬁlmmlﬁmﬁmwwmm
a3ee TG et Y4 73 161 M2 |

9. Category-11 : 90 TT% Ada | #3a Tgu fara 2 w7 M2 | o a7 e w1 19 @A
qid TG MrE ¥, F99 61 W

8. Category-III: 9% 1 A3faw TG Afda | 7 3 Hbe Toz Wi 2 w57 M2 | ¥ o v
ST Al AF A 3T TG 7+ 71 A iRt AN 2 « @ I/ ABe Sua ¢ 0T
S AN+ WA (@ 20 S8R AT OR Al | 1 RNel o9 E93 mielt 21 91  aive
S W 9F09 TA E S @Al Te @@ (AW 3@ | [T GIOBE [0 99 01
I 1, WY1 & I 9IS |

¢.  OMR @ A, B.C. D bl A5 93fo sat 2= v fare 213 |
Y. OMR @ @7 WIS SqN@ I A el 94 AT 1919 G920 I |

9. OMR *Td M2 17 =S 5= 13118 (1 w19 (7 1 | |
b OMR *Ta AWM g9 sponad 99 922 e 139 799 2% AR=E017 A &Gre 2@  as I

AT Gasfe 99 IS 202 |

».  OMR *td W2 3= Free 99 @ st (orae A [e 2@ 2 e s greg e
A |

0. YA AN A (A 494 B fAe Wed $F T3 S I9A, 1WA AW, AW [@FOHT

A A WrHE (@ O I TTZ AG ST 20 TS AR | OMR S SRy 273 4 o
ARSI AGTES WoE A WO AR | Aawd 9 WEe O A IS ISR GA-
SGIG AT T TN B s S S i LA |

3. TIRIZFPM, INAPE0Y, JAROEFA, AMHe, 204e, @b, JF 4 (31° e e
Y FCF T IR A WA (HD AT 2R 932 Arwdg 63 «ars 3o a9 2|

SR, IS Y AT B AT T I S (HGY WG | AT (D IS 9¥ e IR

I A
M. A T BTG W OMR 7@ w27 3 sffgmdfare By |
3. R ooty G 8 A TOY SHEGE oY eW ONE | A WHTW o (99 HYW

AT HRLAS 3 TSI TIeTqn 391 AL | O 7GS W1 (317 Swfs %7 31 7w,
CICH(E BTG MHTH s o 38 @ pe I [rahe 2 |
N _ e o

T T—

— . .
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