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Subject : MATHEMATICS 21095545
(Booklet Number)
Duration : 2 Hours Full Marks : 100
~
( INSTRUCTIONS

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

%]

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, Y mark will be deducted.

3. Category-11 : 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.

4. Category-1II : Carry 2 marks cach and onc or more option(s) isfare correct. If all correct
answers are not marked and no incorrect answer is marked, then score = 2 x number of
correet answers marked -+ actual nunber 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.

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

6. 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 carclully in the specified locations of
the OMR. Also fill appropriate bubbles.

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

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

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

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
were taken while 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 50)
Category-1: Carry | mark each and only one option is correct. In case of incorrect

answer or any combination of more than onc answer, % mark will be deducted.,

93 Tew d% | AMdw Twa et 1 797 M | w1 Bz Faret et 3 @ i Bag
fAtet v e ST A |

If £:8 > [ where S is the set of all non-singular matrices of order 2 over % and

a b
f H H =ad — bc, then
c d

(A) fis bijective mapping. (B) fis one-one but not onto.
(C) fis onto but not one-one. (D) fis neither one-one nor onto.

AP S o B WA S, R-BowmA vz fedarwa wikifE wilirem oo g
t{fa b
f{[ H=ad — be TCHTA,

¢ d

(A) s Sofafeaa By faes bad fog Gofaas 9
(O)  fEffad oz dtes 77 (D) fatws-g 77, Soffbagas ag

Let the relation p be defined on i by a p b hoids if and only if a - b is zero or irrational,
then |

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

(D) pisreflexive only.

ataw;_:;:-«ﬂm;aammﬂxw@wwmapbmnﬁmwnﬁa—bwm
YA T | TR,

(A)  p IRPTIO! FHF

(B) p T @ AT 37w fog Hewwd sF 7y

©)  p W@ MEIPNT 777 57 2oy 7%

(D) p WY TN AFFH
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3.  The umit vector in ZOX plane, making angles 45° and 60° respectively with

1 « 1 =

{A) :/“—2—

(D)

ZOX oA 93T (997 TG 45° 8 60° @11 GF I o 8 [ 9% MF WA

a=2i+2) -k aRf - | -k | TCWQ 8% I3 (o3 2@
1 - 1 - | 1 - ) 1 H | I -
(A) — 11 —= BY =i-—=k () —=1-—=] D) —=i1+—=Kk
AR N RN nr O ET R
4. Four 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 if A begins 7

1 w7 8
Ay — B ) — Dy —
(A) y (B) © 3 Ly 7

to | —

A. B. C @ DR U3 srwoieozin wal Hg+a e+ 9904 932 1T A4¥ (&% 4 Ree=
A A fororE , oW A S RS 979 O[Ol (Sroid TEIE- 29

1 7 8
— v = D)y —
(A) 2 (B) (C) T (D s

tod | —

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

h

number of rounds he must fire to have more than 50% chance of hitting it at least once, is
(A) 5 (By 7 () 9 (> 11

ﬂ?‘ﬂ‘WWWWWW 10% E-WWLQWWWW
50% @3 (A T8 T FACHF TSR &fel ZTOre 204 O I T ‘

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

:
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cos (2x + 7) = a(2 — sin x) can have a real solution for

{A) all real values of a (B) ae][2, 6]

(C) ae(-~0,2)\{0} (D) a e (0, o)

cos (2x + 7) = a(2 - sin x) -9 IV AL UF[

{A) a-9F 7 I\WY AMHT &) (B) ae[2.6]-99 %]

(C) ae (=0, 2)\{0}-97 Ty (D) ae (0, w) -3 T

The diflerential equation of the family of curves y = ¢¥ (A cosx + B sinx) where A. B are

arbitrary constants is

d’y : dy dy
(A) —— 9% =13 B) —= =2 242y =0
dx” e e
2, N2 _
(C) d : +3y=4 (D) [d_-"] + dy xy = 0
B dx dx

AFTIAN-ARIT y = " (A cos x + B sin x) (A 8 B TR 439) 93 ST ARG 2

d°y d-y dv
(A) —-9x=13 B = -2 2 +2y=0
dx? ) dx~ dx d
4%y dyY  dy
(C) = +3vy=4 (D (—] + —=—xy=0
dx- ) dx dx Y
‘The equation r cos (0—%] = 2 represents
(A) acircle (B) aparabola (C) anellipse (D) a straight linc

f cos (e-%}zwﬁwﬁﬁ%m
(A) 9339 B) =FHEEgE () 93 Bogg (D) a3 Fgeast
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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) aparabola
{(C) anellipse {D) ahyperbola

T A2 + y? = a2 8 x? + y? = dax (F @ WE ™ I 99T {OTLRT (PCEH
FAIF T

(A) @3B ga (B) =i wfegs

() 9= o9y (D) a3fs e

10. Let each of the equations x> + 2xy + ay? = 0 & ax? + 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=0 B x¥#3y=03x+y=0 .
(C) 3x+y=0.3x-y=0 (D) Gx-2y)=0x+y=0

WA B a2 + 2y + ay? =08 ax? + 2vy +y° Z[)WWWWﬁWW-
w3 Hfow <@ | W 4t AR @l Sfon TR wege AF, O o qiv TR

2
(A) x-y=0.x-3y=0 BY x+3y=0.3x+y=90
(Cy W+y=0,3x-y=0 D) Bx-2y)=0x+y=0

11. A staight 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

(A) 1:2 By 3:4
) 2:1 (D) 4:3

FAEAR (0) @ T AASTA LA 4x + 2y =98 2x + y + 6 = 0 [F INFHP
8 Q RPuTS Taw 303 | TICF@ PQ e O et 10 wioirs e 23 ot 74,

(A) 1:2 (B) 3:4
€y 2:1 (D) 4:3
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. 1 .
Area in the first quadrant between the ellipses x> + 2y = a” and 2x% + y? = a? is

,
Qma“
9

a—

_‘}i . —,|L _33_"_( -1
(A) tan 5 (B) 5 tan

= (D)

W
3 3 ) 2 10
BAYETT x* + 2y = a2 8 202 + y? = a2 99 WY @ YT A WAY© AR(Ad (FATH T

! - sa° Lol 9}1:12_
3 (<) S s - (D) ;

(A) a—qlan‘] —= (B

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

through the point (3, 1) is

(A) ¥+ vy —8x-1=0 (BY x*+y"+8-1=0

() xXTHyI—9v+1=0 (D) 2 +2y?—3x+2y=4

T899 (0. 1) g, 719 reid V17 9359 92 09 (g +-U0RT $AGS e 5oy, e
ARFA THA

(A XP+y? Br-1=0 B) ¥ +¢?+8-1-0

() P+ -9y +1=0 (D) 2x

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

and makes an acute angle o with the axis of the parabola is
(A) dacot o cosec o (B) 4dacotacosec

(C) —dacota cosec o (D) 4acosec? &

y? = day (a > 0) wiegren @3l e Sfigres MR = SIYUET SR N o TR
1 &= 90 ) wfbw ondT =

(A) *4acotu cosec o (BY 4acotacosec o

(C) -4acot o cosec o (D) 4acosec? o

| 7 Qcollegeduni&



Stamp


15.

16.

17.

A

M-2020

) ol

LD . .
. —?— 1 is such that AOPQ is equilateral,

O being the centre of the hyperbola. Then the eccentricity e satisties the relation

A double ordinate PQ of the hyperbola

9 ) [~ 3
- (B) e~ —= () c=£ (DY ¢e> =

-
V3 2

o

r al

a3 3198 ‘:——i—— | -93 93 BG-=B PQ @HA @ AOPQ AT Tgw 7W, O

HACSA (F°F | TR SRS ¢ (7 AFHOS g 97 ©f =

(A) 1«:e~:$ (B) ¢ () o= X2

If B and B are the ends of minor axis and S and 8" are the toct of the eHipse

2 2
%7;- t %— =1, then the area of the thombus SBS'B will be
(A) 12sq. unit (BY 48 sq. unit (Cy 24 sg. unit (I7y 36 sg. unit

Boige %Jr 3‘; - | -9F YRTEA 72 AR B 6 B 9w S 6§ @ Beigrad wifeww | 99

SBS'B' -9 (FI®A R[4

(A) 123 a5 (B) 4831 93 (C) 243 9z (D) 36 I 9T

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

at the vertex is v + y = 12. Then the length of the latus rectum is

(A)  4V2 unit (By 2V2 unit (C) 8 unit (D) 8§22 unit
O3 wigqred Mfomma WHId @ ¢+ y = 8 9R WO I FAF
el x+y= 12 | Fifees Ay T

(B) 2V2 @3 (C) 84U '

8

(A) 4V2 933 (D) 8§V2 aF3
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The equation of the plane through the point (2. —1. —3) and paraliel to the lines

v—1 z-2

. . 3 -

'—\-——l:'\+":iund L S T

2 3 -4 2 -3 2

(A) Sv+1dy+13,437=0 (B) 8r- 14y — 132-37 =0

(C) Sx-ldy 132+37=0 (D) 8x— ldy + 1324370
— 0 - Y .-__1 _2

Q.- 1 - 3) fered 9w :fq_‘:l_f-:ri_laa: %:.«‘._1:’,} T AR A
R 3 - = — o

SR WA T

(A} By +ldy + 132+37=0 (B) 8y 14y~ 132--37=0

() 8y My-132+37 0 (1) Sx-1dy+132+37 70

- . . : . v-2 y-3 z-4
Fhe sine of the angle between the straight hine —3—— =%-—and the plane

45

2v 2yt =508

243 2 4 5
(Ay T (B) A (€Y - (D) s
5 10 . 52 6

N2 XS 7 g e 2 - 2y 4z = 5 SR W (@R sine T

23 V2 4 Js

(A) : (B) i () " (I =
Let fix) — sinx + cos av be periodic function. Then

(A) ra’is any real number. (BY -a’is any irrational number.,
(C) ra” 1s rational number. (D a=0

TRST WITE T f{x) = sinx + cos av *AATS STAFS | (HOHQ

(A) ~a’ TACPM <R 74T (B) a’ (ACH e H4pl

(C) a Wom WL (D) a=90

9
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The domain of f{ix) = ‘/[\/L._-,/(xﬂ)] is
e

(A) x>-] (B) (-Lo)V {0} (O) [U,Ji_l] (D) {1—:/5 OJ
< _J -
f(x) = \}[—E——J(.&HI)]—&??{&WW%?{W
Jx )
(AY x> 1 (B) (—1,0)} {0} () {0,‘6;1] (D) {]—?’i‘n)

Lety = f{n) = 207 — 3x + 2. The differential of y when x changes from 2 10 1.99 is
(A) 0.01 (3) 0.18 (C) -0.05 (M 0.07

WA Iy = () - 2% 3v+ 2| DUHE v-9F T 2 (A4S 1,99 -9 AR = v-a3

SREIP 273

(A) 0.0 By 0.1% () -0.05 (D) 0.07

I/ x LR
I l+cx : 14 2¢x )
If lim i =4, then lim ex is
r=0 L 1—cx r=0L [ =2ex

(A) 2 By 4 (Cy 16 (D) 64

ro0 L —cx x0T 20y

o Nix RS
I lim [l+u] =4 T, B9 |lim [1+“u) L1

(A) 2 (B) 4 (C) 16 (D) 64
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24, Let £: % — % be twice continuously differentiable (or {” exists and is continuous) such
that 1{0) = (1) = {'(0) = 0. Then
(AY "(c)=0forsomec e & (B) there is no point for which t"(x) =0
(C) atall points {"(x) > 0 (D) atall points t"(x) <0
WA I} B o 7Ry e aaarzs [RENE Sres (S -9 9y SE 8 7o)
GHRATI(0) = (1) = {7 (0) = 0 | TCH(A
(A) ¢ ek -93 Y ST Te T47 (¢} = 0 2Q
(B) 9% (314 [ (9% IR wAT £(x) = 0
(C) R ReE ("(x) > 0
(D) R HEE £ (x) <0

25. letfx)—xP + x4 x%+x7+ X7+ 3 +x +12. Then
(A) t(x) has 13 non-zero real roots.
(B) t(x) has exactly on¢ real root,
(C'y  Hx) has exactly one pair of imaginary roots.
(D) {{x) has no real root,
AP =xPB + ! + 39+ 07 + 63 + 53+ +12 | TORE
(A)  f(x) -3 13 5 5oty <7 e A
(B) f{x) -7 5% a=f’ <e I w=w@
(©) flx) -93 B @3f6 o171 T=difie Qe A=

(D) f(x) -9 (FI7 IBI e AT A

A 11
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- n .
Let cos™! [%) = log [—{] . Then

n
(A) X%y, +xy, +n°y=0 (B) xy,—xy, +2n’y=0
(C) %y, +3xy, —n’y=0 (D) xy,+5xy,—3y=0
d’y dy
Herey,= — .y, = ==
(He Ya R 1 de )

n
A 9 cos"'(}g] = log (iJ | (IT®a

n
(A) 3y, +xy, + ¥y =0 (B) xy,—xy +2n’y=0
(C) xy,+ 3xy, ~nly=0 (D) xy,+5xy,-3y=0
d?y dy

(QW}HE—:\~Y = )
2 dx2 i

dx

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

, . L 1 . o1
(A) ¢ 1s monotonic increasing in 0.: and monotonic decreasing in 5 1

. - .o . . 1
(B) ¢ is monotonic increasing in 3 | |and monotonic decreasing in | 0, 2

(C) ¢ is neither inereasing nor decreasing in any sub interval of [0.1]
(D) @ is increasing in {0, 1]

AR @(x) = 1) + (1 - x) 8 [0. 1] S ("(x) < 0§

(A) . {o_ %J - AR ST 3 E 1}-&1 T FALTIN T

B) o [} !

e

}-a A R 3 {o, ﬂﬁ PAFH FAZEAN Z(D

(€)@ {0. 1] -9 T3 -SRI TGN FIRLA I TN TFRGEHA 77

(D) ¢.{0. 1) -9 FIILAF

12
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J- f(yp' () +e(x)t' ()
(FD () + D) p(v) -1

(A) sin” f((-")) e B cos TN —(@(x))? +¢
(P X

(©) V2 tan™ \/E tc¢ (I \Etam_l\/erg

Where ¢ is the constant of integration. (TIRA ¢ ANGAT YIF)

10 —2n 0 2nt!
The value of Z J. sin®7 x dv Z J sin®’ x dv s L,qual to
n=1 _3y_1 n=|
Ay 27 (B 34 (Cy -54 (M a0
--2n 2intl
Z .[ sin?’ v dy t Z j sin®’ v dx W WA 2
n=i 2 n=l 2p
A) 27 (B) 54 (Cy =54 (DY 0

7 .
[x'] dx 18 equal to

S ——

(A) 1 B S22 © 3 V2 (D) 83

J'[ rz] dy <% W 7=
0

(A) 1 B 5-2-5 @ 3-42 (D) 83

If the tangent to the curve y? « x* at (m*. m%) is also a normal to the curve at (M2, M3),
then the value of mM is : :
1 7 1 4

A) = By -= —= .
(A) 9 (B) 9 (C) 3 (D) 9

@ y2 = 13 -aF (m, 1113)Wa%@w%%@mm (M2, M?) feure wfeay )
TR mM 98 I 7«
1 2 | 1 4

A) —— By - —_— _x
( 5 (B) 5 (O 3 (D) 5
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a

dv 2
If x* +y? = a?, lhan 1+[—}] dy=
dx
0
(A) 2nma (B) ma () 5 na (D) %:rta
El‘ )
T 2 + y2 = 22 7, B J 1+(%J dr=
¢
(A) 2ma (B) ma () —,l)—na (D) i:ﬂ:a
n ] .
Let £ be a continuous function in [0, 1], then  lim Z — f[—l-] 1S
n-»o’ n n
j=0
[ 1
{2 I 1 )
A) < [ £ B)  [f(xdr (©) [fodx (D) jf(x)dx
o 1 0 0
n -
7 £ (0. 1] -4 3@ SAFF T, B lim Y lr(iJw
LIl I
| |
l 2 [ [ 2
(A) = [fndx (B)  frinde (©) ffeod (D) [f(x)dx
e 1 0 0

a9

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

lim w(x)=0, then (where y' = ﬁ)

X m.
(A) v+ 1=el)+fx) (B) y—1=¢f+fx)
(C) y+ [ = C_ﬂ'n + f()() (D) y— 1=¢ fay 4 [(X)
A 9 TR@HA TS @22 lim {(x) = 01 Ty + yf () - (x) £'(x) = 0.

X

lim y(x) = 0 2, O (@A y' = 2

X dx
(A y+r1= oftx) ¢ f(x) B y-1= eltx) 4 f(x)

(D) y-1=eW+fix)

14
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X

If x sin (lj d}"z{)’ Sin[zJ—x} dx,x>0and y(1)~ ;thcn the value of cos [—}i) is
X X

i—

(A) 1 (B) logx €} e (D) 0

X X X

W x sin [}—j]dy :[ysin[;]—.\} de.xv = 0 GAR w(1) - %I’J, A cos {i] -G T ZE

(A) 1] (BY logx () ¢ Dy 0

Letf(x) = 1 - \/(\T) where the square root s to be taken positive, then

(A) fbasnoextremaaty =0

(B) fhas minimaatx =0

(Cy fhasmaximaaty =0

(D) cxis_ls at 0

RGN ST (1) = | — yJ(x°) . (IR A5 i oM (e T0% | BT
(A)  f(2)-99 x - 0 FI90e 58w /<@ WF (73

(B)  x =0 R f(x)-92 SR IW ST

Oy x=0 9@ {(x)-97 599 TW SR

(D) 0 %o '-93 ST g

- - . - _ b b N N . - T
If the function {{x) = 2x* — 9ax’ + 12a%x +1 [a > 0] attains its maximum and minimum at

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

© L D) 3

(A) 2 (B}
4

bd | e

T ST {(x) = 24° - 9ax? + 12a%x +1 [a > 0), VAW p @ q WS 55 @ 74T T
AT F@ G p? = q TW, T[E 2 -7 TH R

(A) 2 (B) ©) 211 O 3

.
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If a and b are arbitrary positive real numbers, then the least possible value of g—;+ lﬂOb 18
: ad
6 . 10 68
Ay 4 B) — ) — by —
5 3 15
Ny 6a 10b
a 3¢ b AYOR LRGP B A 2 ;g+—3—mﬁamwwm
S 3a
(A 4 (B) ij (C) 4 (D) o8
2 3 15
If2log (x+ 1) —log (x> — 1) == log 2. then x =
(A) only3 (BY -land3 (Cy only-! (DY Tand3
T2 log (v + 1) - Tog (x2— 1)~ log 2. O&@x =
(A) BYIF 3 (B -183 (C) BYEa -1 () 183
The number of complex numbers p such that | p| - 1 and imaginary part of p* is 0. is
(A} 4 (B) 2 (Cy 8 (I3 infinitely many

Ipl=1 93 pt -9 FEAAF T 0-9F IS BT o A p -3 A X

(A) 4 B) 2 (C) 8 (D) SRR

The equation zz + (2 - 31}z + (2 + 3i) 7 + 4 = () represents a circle of radius

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

774 (2= 30) 7+ (24 30) Z + 4 = 0 AN @ 9@ oS I, O FHE T

(A) 249FF (B) 34933 (C) 4975 (D) 649FF
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The expression ax- + by + ¢ (a. band ¢ are real) has the same sign as that of a for all x if
(A) h?-4dac>0 (B) b*—dac=0

(C) b* - d4ac <0 (D) band ¢ have the same sign as that of a
ax?+byrcia, b8 ¢ g A= =f%g 6% sod x-9q TA7 a-¥ ACKH G&E 20E T

(A) b’ -dac>0 (3) br-dac=0

(C) b —duc =0 (D) b &3 c-3 o 0-7 70 9F2 TT

In 2 12 storied building, 3 persons enter a lift cabin. 1t 1s known that they will leave the
lift at different floors. In how many ways can they do so if the lift does not stop at the

second tloor 7

(A) 36 (B) 120 (€Y 240 Dy 720

aﬁww%ﬂmﬁﬁﬁwﬁawﬁﬁwmﬂa@mﬁ%ﬂwwwﬁ
foreet GO ST A1 AW BT TS TN il %5 STls TS AH, I 240

(A) 36 (BY 120 (Cy 240 (Dy 720

it the total number of m-clement subscls of the set A = {a,. a,, ... a,} 1s k times the

number of m element subsets containing a,, then n is
(A) (m-1K (3Yy mk (Y (m+ DK (M (m+2k
A= {ag g ., ) PIGE m-STa] fafiE Boesa AT W m-sa fafE T, e 9sfe

n't

TAfa, , ~GA ALY k 89 TY B n A9 WH IE

(A (m- 1)k (3) mk () (m+ Dk (DY (m+2)

Let I(m) = n™, J(n) = 1.3.5 ... 2n — D for all (n > 1), n € ¥1. then

(A Km)> Kn) (B) In) <J(n) (€ Iim)=Ja) (DY i) = %J(n)
WA @G FEA n e 1, (n> 1) 99 & I(n) = 0. Jn) = 1L.3.5...... (2n — 1) | TG

(Ay In)>J(n) (BY I(n) <IJ(n) (€Y In)=J(n) (Dy )= %J(n)

17 -
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47.

48.
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If Cgs €15 €3y weenee Cpg AT the Binomial co-efficients in the expansion of (1 + x)!7, then the
valueof L4 28235, +1595 {5

Cqy Cr Cs Cig
(A) 1240 (B) 120 (C)y 124 (D) 140

(1 + x)!3 -\Q?WCO‘CI,CE. ...... 5 UG WA R Lj_]+ 2":_3+3il+ _______ _Hsgi.i

L(] C]‘ CE C|_1
~G9 qiH 2
(A) 1240 (By 120 (Cy 124 (D 140
31 | 0
fetA=7 -1 3-t 1 |anddetA - 5. then
0 -1 0
(Ay t=1 (By 1+2 (< 1t -1 (I t=-2
3t 1 0
WASDTIA=| -1 3-t 1|99 det A =5, A
0 -1 0
(A) t+1 (B) =2 (€Y t=-1 (D) -2
12 24 5
Let A= x 6 2. The value of x for which the matrix A is not invertible is
-1 -2 3
(A) © (B 12 (Cy 3 (Dy 2
12 24 5
TAFTEA=| x 6 21 A-99 Qe TG SRG 91- A -a9 W9 71E
-1 -2 3
(&) © (B) 12 (C) 3 ) 2

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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b
49. JetA= [a ]be a2 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+d)2<4 : (B) (a+d)2=4

(C) (@+d?>4 (D) (a+d)YX=16

WWAZ[a Z)«ﬂ@fﬁzxzmswﬁﬁ@medem=n
C

det (A — Al,) = 0 FRCra Rergn w1 2= (1, TSR 9w Wi,

(A) (a+d)y<4 B) (@a+d)?=4
(C) (a+d)}>4 (D) (a+d)Y=16
a2 he 02 + ac
50, 1f|a”+ab b2 ca = kab’c?, then k —
ab b2 + be 2
(A)y 2 (By -2
¢y 4 (D) 4
a2 be c2 + ac
a”+ ab b? ca = kalb%c? Ak =
ab b+ be  c?
(A) 2 (By -2

<€ 4 (D) 4
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Category-H (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.

9= Tz 7T | AT Tox et 2 79w AR | T Bww P SR @ IR G IT Ba
e v e ST AR

51, Letf{x) = w,r’x2 ~3x+2and g(x) = vx be two given functions, If' S be the domain of to g

and T be the domain of g o t, then

(AY §=T (BY SNAT-¢
(€Y S Tisasingleton, (I3 S~ 7T isan interval.

WA T fix) = \/_\-3 —3x+2 8 peo) = Vx4 o wrorEe | w1 (o g @9 TER W S 6
g o [ 9% A& W T 7Y, O

(AY S-T B) SAT=¢
() ST 8q 93 s fag o1 (M) ST 926 s

52. Let pand p, be two equivalence relations detined on a non-void set S. Then
(A) both p; ™ p,and p, U p,are equivalence relations.
(B)  p M p,isequivalence relation but p, v P, 15 Dot so.
(CY  p v p,isequivalence relation but Py M s s not so.
(D) neither p; ™ p,nor p, U p, is equivalence relation,
AL AN T S-4 76 HRPTS! 5% p, 8 p, &S @Ig | PHQ
(AY o, 1 p,8p, U p, TSR AAPATS! 5
(B} plmpzwmﬁ@plupzw
(©) py v p, TGS ATE fFF o, ~ p, TW

D) p, N p,8p, U p, -UF (FHBE TGS 7% 7q
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2 7
; Xt oyo . . .
Consider the curve ~—+=== 1. The portion of the tangent at any point of the curve
a~ b~
intereepted between the point of contact and the directrix subtends at the corresponding

focus an angle of

T n .oom i
(A) 2 (B) 3 () 5 (D) X
Y - ) qoef R o) @ R SofEg e ure ofEe i
a
Wemwm@ﬁ@ww\ﬁ?mﬁ@wmﬁamwmﬁm
o s iy
kia By = o = Dy X
(A) 2 (13} 3 (C) 5 () o

A line cuts the x-axis at A (7, 0) and the y-axis at B (0. - 5). A variable line PQ is drawn
perpendicular to AB cutting the x -axis at P (a, 0) and the y-axis at Q (0. b). It AQ and BP
intersect at R, the locus of Ris

(A) ¥ +y?+Tc+5y=10 B ¥y +Tx -5y -0

(C) 2t y?-Tx + 5y =0 () x2tyi—Tx—5y=0

QBB TR xTHE A (7, 0) VTS @ y-I81F B (0. -5) THS 79 FF | AB-«F
Gorg 7T APIPNA HIARL PQ, x-FHCE P (a. 0) S 8 y-F= Q (0. by e =w
T | AW AQ 8 BP AT R RS 17 FA, (A R-99 ABIF1Y T

(A) ¥ Hy?+Tx+5y=0 (BY ¥>+y+T7x-5y=0
(C) xX2+y*-TvtS5y=0 (D) x2+y?—7x-5y=0
n 1k+a)
LetO<o<B<l Then lim Y j & s
n—»a 9
k=1 11k+B)
;3 1+p I+a
(A) log. ©— B) log, —— Q) log, —
g (B) Be 11y () log, . (D) «
n lik+a)

A0 <a<p<1.TFE lim z J _dx
;e I+x
k=1 1/(k+p)

(A) 1och ®) log, 1+ 1+«
a I+
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. [ ]
lim| —-
v Unx (x-1)

(A)

Does not exist.

(B) 1

lim [L— ! ]—L‘W
s iInx (x=1)

(A) wRG R B) 1
Lety= . Then
l+x+Inx
dy
Ay x —+y=x
) ¥ Lay=y
. 1dY 3 3
C) x —=y“+1-x
() Y X
WAy = | IO
I+x+lnx
dy
Ay x —+y=x
( . hj
*)d ol
(€ &=y rl-i
dx

M-2020

22

(C) (D) o

o | —

©) M) 0

ta ] —

dv

(B) ,\a—; “y(ylnx-1)

(D)

(B}

dy
®) x[dx}

dy
X—= I x —1
yiy lnx-1)

2

2y...‘1'
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Consider the curve y = be™® where a and b are non-zero real numbers. Then

X v : .
(A) —+*€= | is tangent to the curve at (0, 0),
a

XYooy ) .
(B) =+ == 1istangent to the curve where the curve crosses the axes of v,
a
L9

R ,
(" —+'F = 1 s tangent to the curve at (a. O}
Qa

Xy .
() l+’; = 1 is lungent to the curve at (2a. 0).
a

FETA y = be ¥ fABA TR, WA o & b F-[T R AT | TIOFCA

(A) 1%- |, ARSI =P

H]

(B) = | SR T TS y-SPRE (e 9 (R e

a b

() l% 1. (o, 0) e @ >

a

() i+%:=l.(2u.0)ﬁ_ﬂ€“ AT =i
M }

The area of the region {(x,y) ;x> +y* <1 <x+y}is

(A) % (B) % (C) §_% (D) ”T

{x.y): X2 +y2 < | <x+ vy} SEEFF FAHA 2@

{(A) ﬁ I - n 1 7
2 B © 7-3 ® 3
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6l.

62.

M-2020

(A) cosxt+xsinx <1
(BY cosx+xsinx>1
(C) no specific order relation can be ascertained between cos v + x sin x and 1

. 1
(D) cosx+xsiny <3

[O,Q_]Ww,

(A) cosx+xsiny <1
(B3} cosx+yxsiny=1

(C)  cosx +xsinx 8 -9 N4 (B AWE T A59% 72

(D cosx+xsinxy - 5
If'the line y - x is a tangent 1o the parabola y -+ ax + by + ¢ at the point (1, 1) and the
curve passes through (=1 . 0), then

(A) a~be l.¢=3 (13) a=h=%.uf{)
¢) a e bl D)y a=0.b=c= -
() a ¢ 1.7 5 ( } a= ."—'"L,—;

FHEARA y — v GGy = aw? 1 by ¢ T (1, 1) 900 =0 F@ @ @2l (1.0)
g | PIew e

(A) a=b ~l.c 3 (BY a=b-=

12| —
P
o

(M a-0b ¢

to | —

e
P | —

I[ the vectors @ = 1 4 a} + ek, B o= P+ b| b bik and y = S L| + ¢ Kk are three
a a° l+a’

non-coplanar vectors and | b b>  1+b° |~ 0. then the value ot abe is
S

(A) 1 (B) 0 (C) -1 (n 2

T G =i +a ralk.f =0 +b +bk 8 F =i + ¢ +cik HISAW (ST A T,

-

a a” i+ 33

G| b br 1+b° |=0 W, S(@ abe-9F WH @
C 03 ]+c:3 '

Ay 1 (B) 0 (C) -1 Dy 2
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[ct z, and 7, be two imaginary roots of 72 + pz + q = 0. where p and q are real. The
points 2. 7, and origin form an equilateral triangle it

(A p*>3q (B) p?<3q (€ p*=3q (D) p*=q

22 ¢ pr g - 0 TNEACER 7S a2 2 G v,y p 8 q T4 | IR f4mew 7,
z, 8 FeAeT 4o AT fage 757 S90a T

(A) p2 > 3q (13) pj < 3q () pl = 3q ) p': -q

If P(v) = ax? + by o+ ¢ and Q(x) - _av? + dv + ¢, where ac # 0 [a. b, c. d are all real].
then P(x).(Q{x) = 0 has

{AY at least two real roots (B3 two real roots
(CY four real roots (I no real root

TR Plx) = av? + by ¢ 9R Qx) = av? 4 de + ¢oac # 0 T [a, b, ¢, d T, TIORL
P(x).Q(x) - 0 -4

(A) RS 7f6 a8 A AT (B) b e e A

(Cy oral are e AP (D) (I 9T ey AR A

letA={xe®:-1 <x<1}&(:A— Abeamapping defined by {(x) = xlx|. Then {is
(A) injective but not surjective (BY surjective but not injective
(C) neither injective nor surjectlive (D)  bijective

MATTA={xef:-1<x<ll@8f:A > AIIH Bad gor@ WS wE @
f(x) = x|x} | TCHLE £

(A) Qe bad fog Sofdbas 71
(C) @t bats 79 ofkbaas w7

(B) Totfifba fog Wizs Bad
(D) o< Bast ¢ Toifabast
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Category-III1 (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.

9% 1 g3fETF Taz AT | A7 b W< Tux e 2 99 @ | T B oA TuE A AT

43¢ H3F BaAs TR I A T TR MR 2 x 1 IB 7D ST OReU T i HL W =
ST T3 30 BuR A o wWekh | T G O $u o T T T Woifte Serea W

3fle Gl e BIRTe $u el W2 (RO T | 3 TITsia (A 797 F161 T 71, &g

7 w54 A |

: s oo
66. A and B are independent events. The probability that both A and B occur is -~ and the

. The probability of occurrence of A 1s

| raa

probability that neither of them occeurs is

(A)

ta | —

(Cy — ()

e | —

| —

1
A @ B b 9641 *13R [ASe 0 1 A @ B SSTHF G W6IF AR T 9% cmaft =

OIe A 1 P A 0T AEIA T3
>
1 1
B _—
(A) 2 ®) 10
I o1
— Dy =
() 2 (I :
L —— e N
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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

Yy YooY
A S-3=1 B) S+
(C) —=+2=1 D) 1-Yo

Xy

A) —-2o1 By —~4Y=
(A) >3 (B) R

W XY Xy
(© —5+5=! D) -3=1

] 2

Consider a tangent to the ellipse -,)—+yT= 1 at any point. The locus of the midpomt of

the portion intercepted between the axes is

(A) 7}%—1 B) ¥ -
L1 1o

€ —r—r= L
3x2 4y2 2x- 4y2

2 2
Chet ] %Jl_: | -5 Boifag TR [T e REasa 3 | Swatyd W @ ~seia

(AU C R CHER IR E L U1K
| 2 oy 2 yz
A) —+—=1 —— =
(A) >t (B) 75 !
1 i i i

{C) + = D + =1

3x7 4y’ D) 2% 4y?
e e



Stamp


69.

76

M-2020

2 2,
Lety= — % Then 9¥is
(x+D"(v+2) dx~
) 2|, 3 ®)
x+D)* (x4 (x42)
() 6 4 3 (D)
(x+17 (x4 (4]
Rl pp——
(x+1D7{(x+2) dx-
(A) 2 ! i & -+ ! : (B)
(x40 (x+1Y (x+2)
() (1____ 4 . 3 ®)
i (_\'-H)3 (x+1)° (_1‘+])‘1

2 4 5
3 — = -
LJ\'H)J (x+1) (x+2)”'}

7 3 2

G ADE el

wd

2 4 5
3 —+- -
Lxﬂ)" (x+1)"  (x+2)

7 3 2

- +
x+1P @) ()’

Letiix) = 7Y s x — (1 - cos x). The smallest positive integer k such that lim t—(—f—) #01s

Ay 4 (B) 3

= oy

() 2 (D) 1

e R [T f(x) = ;x sinx - (1 —cosx) 1 lim @;&Oﬂ?{kﬂamw TS
a

x—>0 y

TN A

(A) 4 (B) 3 (C)

2 D) 1
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71. Tangent is drawn at any point P (x. ¥) on a curve. which passes through (1. 1). The

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

e ) ) . .. dy
{A) the differential equation of the curve 18 3x ==+ vy ={)

v

- : : . : dy
(B)Y the difterential equation of the curve (s 3x ~=—-v =10

dy

|
(C) the curve passes through [§ 2]

(D} thenormalat{l. 1)isx +3y=4

(1,1) femsid) wofs e Sfd® p (v, v) s =pfa i a1 | & ~pfe 73 e
AFEASBReEr @I tm AP BP =31 29, &

mmemmmﬁmwmﬂhyo

dy

dy

(B) @ IF(ANE S TAFAT TR Iy —-— y = ()

dx

(C) TR (El 2}%57@

(D) (1. 1) e sfeama A9 x + 3y - 4

72.  The area of the figure bounded by the parabola v

1 :
(A) —3— square unit

(C) 1 square unit

x=—2y2kﬂ—<1§x=l -3

(A) %mf 9FF

(C) 13fass

4
(B) - squarc unit

(D) 2 square unit

y? a9kl (JEC SN FaTd A

(B) iasf aF

(D) 23t aws

] Yo
Ty =1-3yv" s
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73. A particle is projected vertically upwards. If it has to stay above the ground for 12

seconds, then

(A) velocity of projection is 192 ft / sec

(B) greatest height attained is 600 ft

(C) velocity of projection is 196 ft / sec

(D) greatest height attained is 576 ft

3l FFTN Tay SO % s 2 | wafb giiw Toira 12 (s SfSfEs w4t
(A) CRTR ReTRT R 192 fi / sec

(B) THAWE SfeS B55@ FJ 600 ft

(C) SR 8T WA 196 i / sec

(D) 45 wfere Bsbe! A 576 fi

. {log; x)? - -logy x+5
74. The equation x 2 =343 has
{A) at least one real root (B} exactly one real root

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

(fog; x)z vglogs x+5
x 2 =33 IAR

(A) FAICF 93 IR Ao AP B) % 13 I A IR
(€) 5% 93l wm I AR (D) eefd sz T3

75. In a certain test, there are n questions. In this test 2" students gave wrong answers to
at least i questions, where 1 =1, 2, ... n. If the total number of wrong answers given is
2047, then n is equal to :
(A) 10 (By 11 (C) 12 (DY 13

Q3B AR n FATE o 27 | @ IPE 20 HE AT FIACE | AP A (1= 1,2,
....n) G To9 T | T W% TR YR AN 2047 T, O n I
(A 10 (B) 11 € 12 (D) 13
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SPACE FOR ROUGH WORK
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Subjeet : MATHEMATICS

Y } T 4T wa: 300
( frotmaet h

S a% Fuena A anpeifae RS op sy @ae A 2ryz sl T Suw mew wiE |

X Category-1 : @ofs $o9 7@ | 7¥a Twa e | 747 0 | T Twa Frel w4 @ (@
q3fes $T% AT Y, 99 71 AR |

0. Category-11 : 93f6 ST3 6% | Ho>w Soz f 2 w9 R | v Tow e wew I @A
aofes Tox WA ¥, 90 901 9@

8. Category-1Il: 9% 1 a3ifes 967 Adw | 79 3 3% Tag Wi 2 757 2 | ¥ @H

SG7 Al AWF 92 AEF TeRs TR I N WP SR MR 2 « @ 3 Ade S92 treu TQR

S WA - A W B0 BT AT O vy | 1 @a o Gow mien 71 4 Ik

STFA WG GF0G T AMF S BGAD TH W (SW R | TP GIOHE [T A9 S0

R 1, T BT FFH 20 |

OMR @ A, B .C. D bfirs A5 w3t saib a7z Sgq e 73 |

OMR A &67 WS Sq0a I @ e < A3 S 59 2 I |

OMR *@ 2 g9 wie! <=5 rarans T wist (g 1 |

OMR =02 W8 B spysitag e e e 11eT wye oS FR4FeR AN e o1 « e

AT URsfa o9 IS 7Q |

3 OMR @ 8 3 frers 9 @ sidtst (erae A1 e 2@ o3 fRuerg eod e e
(A |

0. EPASTET T A THA 494 Pl et werdl g W wa waced, AW AW, A% (drhd
AW A GRS I $HF ol AT 20 WS AR | OMR 1 oy 21F 11 o
YA Wi TS Wfed W e MR | AN 9% W O 4 SSeS oAl
T@gog A T QI I e s o o W I |

3. TIRZHAPR, FPATA0A, WIIGFA, b, Toqfe, @mufa, e @ @W e SifEs
FPE ICF T AR A WA o WEHTS 2R @2 A o3 3wt Ao a4 21 |
Sk, T TMUE AT B B T I G [FSW WE | WA (D FG 9% IN® (AT
FAAA

30, #3 T TR W OMR g W & sifwndars iy wa

38, @¥ vy TG ¢ A TOU TTEGE AN GIGU W | A WTH HN (SAF AN
TG TS 3 TOFS! ILTqH T WK | O Go W o7 wofe vy 331 T,
TS B WTs e oy 3@ @ poe a0 {ahe 24 | J

g L & B

——
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