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INSTRUCTIONS
This question paper contains all objective questions divided into three categorics. iach
questien 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.
Category-I1 = 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.
Category-1I1 : Carry 2 marks 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 1s marked or
iIf any combination including a wrong option is marked, the answes 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 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 carcfully in the specified locations of
the OMR. Also fill appropriate bubbles.

Write your name (in block letter), name of the examination centre and Pt 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 tor
question hooklet number/roll number or if there is any discrepancy in the name/signature of
the candidate, name ot 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.

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 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 teaving the Examination Hail.

This paper contains questions in both English and Bengali. Necessary care and precaution
were taken whilte 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.

26 T2 e | A3 Tuw e 1 W M@ | o Tow e weat @ ot @i Bag
fater v v 161 wiEm |

If f:S > I where S is the set of all non-singular matrices of order 2 over & and

a b
f H H = ad - be, then
c d

(A) 1is bijective mapping. (B) fis one-one but not onto.
(C) fis onto but not onc-one. (D) fis neither one-one nor onto.

WA A0S o R AR S, BB iz fmerin ik iR oo g
e o)
f =ad - be TIC®ET4,
¢ d
(A) {ales Bofafeay (B) fales bad fog Sofafoas /g
(C) fofbad oz o a7 (D) Ul 97, Sofafeaas 77

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

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

(D) pis reflexive only.

WWE;;-ampﬂﬁl@ﬂ:‘@rﬁwwmapbmﬂﬁm&wnﬁa—bﬁmm
WY T | (TR,

(A)  p TIPS 4%

(B) p T x5 @ AN 3w (59 Aeamwe wigw 7y

(C)  p TG MEANe 777 65 #fowm 77
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The unit vector in ZOX plane. making angles 45° and 60° respectively with

a=2i+2 kandﬂ—J-—th

-

4 1 L. =& 1 -
(A) ki (G e i D) i+ o=k
R Y R B L

la 1 1
Firml o ® g

ZOX OE 93T 1[97 TASTH 45° 8 60° [ TRI4F L o 8 [ 9T WF A

a=2i+21 -k 9k |-k | U@ ST 9FF (o340 A

§+Lj ® —i--Li ©

V2

(A)

-

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

gels an even number and win the game. What is the probability that A wins (U A begins 7

1 L

b

8
y D)y —
(A) (B) () (1) s

1S | —

A.B.C & D BT Q30 *roiedln val “/99a [rs+ S 9 13 A4 [@w AL e
A 1 forera , 1w A 2 AU 92 ©[@ Ol (el Bl 209

© L D) =

1
(A) . 12 15

I
— B
A (B)

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

number of rounds he must fire to have more than 50% chance ot hitting it at least once, 18

(A) 5 (By 7 (C) 9 (DY 11

ﬂﬁwmwwmﬁw 10% i ANF] SR IFAF WES Tdd ARl
50% 93 T3 TEAR T FHACHF ToI ofed gH(o 20d ©F A T4 ‘

(A) 5 (B) 7 () 9 (D) 11
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6. cos(2x + 7) = a(2 — sin x) can have a real solution for

(A) all real values of a (B) ael2, 0]

() ae (0, x)

(C) ae (0, 2)\{0}
cos (2x + 7) = a(2 — sin x) -9 IV AW U1
(A)  2-93 e WY AT &) (B)

(C) ae (o0 2)\{0}-9F T (D)

a e [2.6] -99 T

a e (0, ) -9 T=)

7. The diflerential equation of the family of curves y = ¢ (Acosx + Bsinx) where A. B are

arbitrary constants is

2 5 |
v 2 o
dz‘f’ d 2 f .

(O = +3y=4 (D) (_5) i Xy
dx~ dx dv

2 =42y =0

()

IFTAA-ARRAG y = o' (A cos x + B sin x) (A 8 B TR §3F) 9 I AN 304

(A) df—t}x=13 (B) dhf ) -dl+:zy=ﬂ
dx~ dx~ dx
dzy dy}  dy
(C) —2 +3y=4 (D (_] = _xy=0
dx? "o T2
8.  The equation r cos [0—%} = 2 represents
(A) acircle (B) aparabola (C) anellipse (D)
r cos (9—§]= 2 HFfd fow @z
(A) 936 3g (B) wefbefege () @wfoBgg (D)
b L A B ST

a straight line

a3 T

L e S e
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9, The locus of the centre of the circles which touch both the circles x> + y* = a° and

x* + y* = 4ax externally is
(A) acircle (B) a parabola
(C) an ellipse (D) ahyperbola

G a2 + y? = a? 8 a2 + y? = dax (F ARA W@ =0 IR GNF FETRT (FCGA
ALIAY 2|

(A) a3 98 (B) sl afdgs
() 93 T8 (D) a2l S

10. Let cach of the equations x2 + 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=0,x-3y=90 B x+3y=0,3x+y=0 ,
(C) 3x+y=03x-y=0 (D) (Bx-2y)=0,x+y=0

WA A2+ 2y + ay? < 08 ax? + 2xy + y? = 0 FR@aermF Aol yafenand gzt
77 Sf5e <@ | T wp AL G wfon T TWEE AWF, SR foF 76 A
Sl |

(A} Xo¥y=E Dk~ 3y—0 (B) x+3y=0.x+y=10
(€Y Jx+y=0,3x-y=0 (D) Bx-2y)=0.x+y=0

11. A staight line through the origin O meets the parallel lines 4y + 2y = 9 and
2 +y + 6 = 0 at 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
YA (O) W FIAEY ANSAA A 4x + 2y =98 2x + y + 6 = O TF WALFHP
@ Q fPuTs 8w 30 | TITFE PQ &1 O fR9s 11 S Ie 4w 73 @l 24,

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

[ PR —————— R FS T e ettt

-

T
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k = - 3 3 i
Area in the first quadrant between the ellipses x° + 2y = a% and 2x2 + y* =a? is

- ¥ - ¥ )
) o I 3a~ i

i Sa ] Ona”
e tan-| by . W Tt B D
(A) ] tan (B) 7 tan > (C) 5 Sin ; (D) >

oy

CAYETH x* + 2y = 8 2v7 + y? = o° -9 TYTF § HLT R WAYS W[ (FAPA I(J

.

:
Qna”
2

Sa” 5 s |
sin”* - (D)

o)
3a-

fan~] () tan | % (C)

d
A
e :

-

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

through the point (0. 1) 15

(A) x=+yl—8xv-1=0 (B) X +y?+8-1=0

() x>+y =9y+1=0 (D) 2~ +2y2-3x+2y=4

TG (0. 1) femer, W2 armd V17 939 932 IR Y v-0ET $ATgS M S, oF
AR T

(A) x¥2+y2..8x—-1=0 (B) x*+y¢2+ 8 -1-0

(C) x*+vi-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 a (B) dacot acoseca

(C) —dacot a cosec o (D) 4acosec? a

y2 = dax (a > () ST @3 & wfiqres MRvd g wfigrer SR T o TR
319 SRR 303 | oo ondy 2

(A) =4acot o cosec o (BY 4a cot a cosec o

(C) -4acot a cosec o (D) 4acosec? o
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3 3

:Sa
1 7
3=  Jy

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

= 1 1s such that AOPQ is equilateral,

A double ordinate PQ of the hyperbola

2 g &3 2

A) 1<e< B) e= = ) o= Dy > —=

R e L U

awﬁm@x;—i—;--—- 1 -93 @3fb fa-refd pQ wwet @ AOPQ g fage 29, O
2

HACGE (7Y | T SYS! ¢ (0 AFA0OLS e (3 ©f &=
g 0 \/5

(A) t<e<— B) ¢~ () ¢= == (1) e>

V3 i 2

ﬁltd

[f B and B' are the ends of minor axis and 5 and 8" are the toct of the etipse

x 2
{: + :; = 1, then the area of the rhombus SBS'B' will be
(a2 w (B) 48 sq. wnt (C) 24 sq. unit (1)) 36 sq. unit
Ty %* % | -97 YRITET 12 e B 8 B 9a S 8§ @ BAgrad AfeRd | 9%
Ll i

SBS'B' -9 (FE®« (4

(A) 123% a5 (B) 4831 9o (C) 243 9D (D) 3637 95T

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

at the vertex is x +y = 12. Then the length of the latus rectum is
(A)  4V2 unit (B)  2V2 unit (C) 8 unit (D)  8¥2 unit

g3l wfdqred wfoeqga Pagq a0 v + y = § @@ MRERS e FARq
T x4y = 12| Ffowwa Ay T

(A)  4V2 9&F (B) 2V2 3T (C)

(D) 8V2 9T
-
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18. Ihe cquation of the plane through the point (2. —1. =3) and paraliel to the lines

- ‘4 - B 1o
= ]:}'Jrh:":undi{-:?F L = 1s

2 3 -4 2 =3 2

(A) 8y~ 1dy+ 132437=0 (B) 8x-14y —132-37=0
(C) 8x-ldy 132+37=0 (D) Bx--ldy+ 1324 37=0

x=-1 v+2 7z X oy—-t z2-2
Q.- 1. - 3) e @ e 4&4: SET = ALAAARHE FHAELA
dh, S s E i

—

WleTd WA T
(A} Sy +1dy + 132+37=0 (B) 8y  1dy - 132--37=0
(C) 8 ld4y-132+37 0 (I 8x—-1dy+132+37 -0

v-2 y-3 z-4

19. the sine of the angle between the straight hine - 3H:“ . =~-q—-nnd the plane

2x 2yt iz -5

2V E 4 (D) £
6

Ay S— B3 )
4 5 L 10 - [ V2
- T (. '
i_ﬂ_-;.?_i £ f%_4 ATAH G4 2x — 2y t oz = 5 SET JIHET (B0 sine RS
3 :
Nk J2 4 J5
Aj £ Bl == C a )
(A) 5 (13) D (C) D (D) -
20.  Let f{x) — sinx + cos av be periodic function. Then
(A) ‘a’ is any real number. (B} -a’ is any irrational number,
(C) -a’1s rational number. (D) a=0
AT S T f(x) = sinx + cos av “TAAYE STTFS | (IUFE
(A) ~a' TACIE 99 R4y (B) ra’ (A0S waqa 7Yl
(C) ra” 9Fm R (D) a=0
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The domain of f(x) = ‘/[%_-J{A% I}] 15

X

(A) x>-] B L0} () (u,‘/'i_l] (D) {'“;E.GJ
s J -
f(x) = \/[T;_——J(Hn)-uﬂammwmam
X
(Ay x> ] (B) (—1.e)\ {0} () {(},\Er:l:' (D) {]—_ng{}J

Lety =f(n) = 237 = 3x + 2. The differential of y when x changes from 2 10 1.99 is
(A) 0.01 3) 018 (C) —0.05 D) 0.07

WA Iy =) - 207 3+ 21 TR 9% WA 2 10 1.99 -9 e 3 voaz

IR 21

(A) 0.01 (I3) 0O.IR () -0.05 (Dy 0.07

r=0l1—-0Cx r=00 1 -2¢x

I/ x 14a
& i 1 +cx . 14 2ex
If lun [ ] =4, then lim [ e 18

(A) 2 (By 4 | (C)y 16 (D) 64

— 1/x 17
Yr
I lim [I+u] = 4T, 994 lim (1-‘-"'“{) I

s-0\ 1—-cx xep L 1= 20

(A) 2 (B) 4 (C) 16 (D} 64
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Let £: % — 5 be twice continuously differentiable (or f exists and ts continuous) such

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

(A) f“(c)=0forsomec e = (B) there is no point for which t'(x) =0

(C) atall points {"(x) > 0 (D) at all points {'(x) <0

TH 391 o = &Gy Fow seaags R Srerss (@ f1-ag 9B Sirg ¢ TRY)

QFA T F(0) = £(1) = 1" (0) = 0 | TTHL

(A) ¢ e = -8 WY SR 9§47 £(¢) = 0 2D
(B) 9¥H @M@z mmmeari(x) =0

(€) R RWed (") > 0

(D) ¥R SR (x) < 0

fet i) —x" +x" +x +x7+ X" + x> +x +12. Then

{A) t{x) has 13 non-zero real roots.

(B) t(x) has exactly onc real root,

(€'Y Hx) has exactly one pair of imaginary roots.

(D) {{x) has no real root.

AT =xP+x +x%+ 7+ 5 + X3+ x 12 1| TR
(A)  f(x)-97 13 B Sty aeq ey A

(B) f{x)-47 5% 93 <R3 Ivr 2

(C) fx) -99 8% 93> gora wefis Qo Ara@

(D) f(x) -aF (315 IRET T AFE A
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(A) x7y, +xy, + 0y =0
(C) xy, +3xy, —ny=0
d?y d
(Here y, = dxi Y = E‘x};)
n
A @9 cos '(;]:lﬂg (i] { (T4
n
(A) ¥y, + xy, + nly =(
(C) x'y,t 3xy, -0y =0
(i, = Yy = D
© dx- dx

(B) xy,—xy, + 2nly =

(D) xy,+5xy,—3y=0

(B) xy,—xy, + 2y =

(D) xy, +5xy, -3y =0

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

(A) @ 1s monotonic increasing in | 0,

(B) ¢ 1s monotonic increasing in

. 1 |and monotonic decreasing in

and monotonic decreasing in

(€} ¢ 18 neither inereasing nor decreasing in any sub interval of [0, 1]

(D) @ is increasing in {0, 1]

AT FA@(x) = 1(x) +1(1 -x) 8 [0, 1] SEIM ("(x) <01

:

(A) 0. D_%J-«ﬂmﬁﬁrwéwme
B .

B) o IJ-&WWWB

() @ {0. 1] -9 (IR S-S @A FIILA I FGN FIEPTIA 77

(D) .0, 1) -9 &NILAS

-

1D | —

[
&ﬂ-ﬁ@ﬂﬁﬁ. AN 39

12

,lJ-uﬂmﬁWﬁw

0

(

s gy B 3y O

-

-
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dy =

_{ fF(xyo' () +o(x)t"(x)
(FCO Q(x) +1) Y F(x)p (1) -1

(A) sin”! f(('ﬂ) +¢ (B) cos™! \[{f{.ﬂ)z—(tp{x)]z +¢
Volx

(C) V2 tan™ ‘jflﬁ')tl}ti‘)—l +¢ () «fi tan~' V/ Hox)p(x) +1 g

2 2

—

Where ¢ is the constant of integration. (T8I ¢ ANEAT HIF)

10 —In ¢ 2ntl '
The value of Z J sin?’ x dy Z I sin? x dv is equal to
n=1 -2-| n=l 2
(A) 27 (B) 54 (Cy -54 (I 0
0 -on 0 201l
Z j sin”’ x dy Z J sin®’ v dy 99 W9 24
n=i —2n-| n=1 2y
(A) 27 (B) 54 (C) 54 (D) 0

-J-‘ L)
[.r'] dx 1s equal to

= N [

(A) ] B 5-4d2=43 ) 3 < (D) 873

It
I[ 3-3] dv a2 W T
(}

(A) 1 (B 5=-42~+3 ) 3= (D) 83

If the tangent to the curve v7 « x? at (m2. m?) is also a normal to the curve at (M°. M?),
then the value of mM is |

1 2 1 4
A —— By = il s
{ 5 (B) 5 (€) 3 (D) 9
IEEA y* = © -G% (m?, m’) [Te afFs =il & s@maar (M2, MP) fves sfeey |
CTURE mM 93 99 7«1 -

(A) —= B) _= cy -1 4
(B) 5 (<) ; (D) :

llegedunia:
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2
If x> +y? = a?, then J ]+[g—}-] drv=
dx
0
(A) 2ma (B) ma (C) %ﬂ:ﬂ (D) éna
r ’!‘
T 52 + y2 = 22 T, TRE J I+(%] de=
0
(A) 2ma (B) ma (C) i—na (D) %:rm
S
Let £ be a continuous function in [0, 1], then lim —f'[—‘l—] 1S
n-»w’ n il
j=0
| ]
2 [ 1 2
(A) ;J’f(x)dx (13) _[f( x)dx (C) j f(x)dx D) [f)dx
0 I 0 0

-

n -
L [0, 1] -4 S SAFF W, B lim H lr[iJm
n -}mj:{] 11 n

2 [ | 2
4 _ . 5.
(A) = [f(od (B) ! £(x)dx (©) [y (D) [f(x)dx
0 {

0

-

Let f be a differentiable function with fim ((x) = 0. If y' + yf” (x) — fx)f' (x) = 0,

Xoopot
lim y(x)=0, then (where y' = oy
X e &
(A) y+1= efly) 4 f{x) B y-1= el 4 flx)
16} sy (D) y—1=e ™+ ((x)

A 39 { SI@A TFS @2 lim f(x) = 01 Ty’ + v '(x) — f(x) £'(x) = 0.

R v

lim y(x)=0TF, 1 ((T4H y’' = %)

-

-

X
(A) y+1=ef+ fx) (B) y-1=el+fx)
(Q) ¥ I=gti+qy) (D) y-1=e+fx)
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It x sin [l] dy = {}’ sin [i}—x} dv.x>0and y(1) = Ethcn the value of cos (—}i) is

A Y = X
(A) 1 (By logux Ly & (DY 0
% x sin {i)ciy =[y5in(i}—ﬁ} dv.x >0 @R y(1) =T, ST cos [lj -G TH TR
X X R X

(A) ] (BY logx (C) e (D) 0

Let fix) =1 - \/UT} where the square root is to be taken positive, then

(A) {bhasnocextremaaty =0

(B)  fhasmimimaaty =0

(C} { has maxima at x =0

(a4 eNIsts at 0

G STE ) = 1 — JUT} . TRRANA AF4alo w=hga A men T | BIrwa
(A)  f0)-99 x - 0 e 53w /SEs uF (72

(B)  x =0 RS {(x)-92 W AR AT

(CYy  x =09 {(x)-99 599 W9 SR

(D} O oW r'-99 SIRg ang

[f the function f{x) = 2x* — 9ax’ + 12ax +1 [a > 0] attains its maximum and minimum at
p and g respectively such that p® = q. then a is equal to

1
(C) 7y (D) 3

AW SOPFS (x) = 20 — 9ar? + 12a%c +1 [a > 0), TWH p @ q TS FAB5 @ w74y 77
HRefT ITE G p? = q T, O@ 2 -7 9 @

(A) 2 (B)

b | e

(A) 2 (B) (©) é— D) 3

15 P.T.O.

b |
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38. Ifaand b are arbitrary positive real numbers, then the least possible value of f}_ﬂ+ lﬂOb 18
i -:-'a 4
6 . 10 68
(A) 4 (B) - ) — (D) —
5 3 15
] 6a 10b
a 93 b PR GAIGF I M =T i AP TG FUSH T 2
: 3a
€ 10 68
(A) 4 (B~ € — v
5 3 15
39. If2log(x+1)—log(x*—1)=log 2, then x =
(A) only3 (BY -1and3 (Y only - ! () 1and3
T2 log (v + 1) - log (32— 1)~ log 2. O&@x =
(A) BYIE 3 (3) -183 (C) By -1 (D) 183

40.  The number of complex numbers p such that | p| - 1 and imaginary part of p*is 0. 15

(A)Y 4 (B) 2 () R ([} infinitely many

Ipl =13 pt -9 IEAAF S (0-9F SIA FRET To T p a3 R LA

(A) 4 By 2 (C) 8 (1) ST

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

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

77+ (2 = 3) 7+ (2 + 30) 2 + 4 = 0 WA 1@ 3@ S IR, ©F GHIL A

(A) 293FF (B) 3933 (C) 449FF (D) 693D
!
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The expression ax- + by + ¢ (a, b and ¢ ure real) has the same sign as that of a for all x 1f
(A) h*—4dac>0 (B) b?—dac=0

(C) b>-4ac=<0 (D) band ¢ have the same sign as that of a
ax® + by +e(a, b8 CWWFT) gif%g 6% Fd x-99 AT a-q AKH G337 I

(A) b?-4dac>0 (B) bl —dac=0
(C) b —duc <0 (D) b @Fe -3 o -9 AKX 9F2 2T

In a 12 storied building, 3 persons enter a lift cabin. 1t 15 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 (Cy 240 (Dy 720

aﬁwwmﬂ%ﬁwﬁawﬁmwwaé{mﬁ%ﬂwwwﬁ
foreet Sy Ora o1 QTN B4 TS S Sl %5 fls 98 AL, Ol #2471

(A) 36 (B) 120 (Cy 240 (D} 720

If the total number of m-clement subsets of the set A = {a,. @, ... 4] is k times the

number of m element subsets containing a,, then n is
(A) (m-1)k (B) mk (Y (m+ DK (M (m+2)K
A = {a,, ay ..., } CIOF m- sw faM4E SorB e AT W m-Aaw {8 SAG, W9 93T

n'

A a, , - I kK @ TY S n A9 W (I

(A) (m- 1}k (B) mk () (m+ Dk (D) (m+2)

LetI(m}y=n". J(m)=135...2n—Dforall(n>1).ne il then

(A) I{n)> Jn) (B) In)<Jm (CY  Iiny = J{n) (D) i) = %J(n)
WA AFAne b, (n> NGF S [(n)=n" J{n) = 1.3.5.... 2n - D) | D=L

(A) I(n)>J(n) (B) I(n)<Jm (C) ln)=J(n) (D) Im)= —l— J(n)

: TR Ll Kl s e ey vy B PR U T (U P T TE v mrre rw me s cbw A e I GG R 8 e i e R SRR EIn o mrfe R ORERD AR e

17 P.T.O.

e v
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Ifcy. ¢y, ¢y, ... ¢4 are the Binomial co-efficients in the expansion of (1 + x)'7. then the
valueof L+ 292439, +1594% s

¢ ©r € Ci4
(A) 1240 (B) 120 (C) 124 (D) 140

(1 + 01 -9 FRHOT® ¢, ¢ 0 ¢y FoO@ R @ Sy 052038, 458

€0 Cp Ca Cls
-&F i\ T
(A) 1240 (B) 120 (C) 124 (D) 140
31 } )
fetA={ -1 3-t 1 |landdet A - 5. then
0 ~1 0
(A) t=1 (B) t=2 (Cy to-1 (D) t=-2
3 =1 | {0
WASTA=| -1 3-t 1 |dg9®det A =5 =D
0 -1 0
(A} t+1] (By t—=2 (Y 1=-1 (D) t--2
12 24 5
LetA=1| x §) 2 1. The value of x Tor which the matrix A 15 not invertible is
-1 =2 3
(A) 6 (By 12 (Cy 3 (Dy 2
12 24 5
TAFIA=| x 6 2|1 A9 feorde s sBQ F-4<7d v-ag 99 2
1 =2 3
(A) © (B) 12 (L) -3 (D) 2
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a
49, JetA= [
C

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

(A) (@a+dy<4 (B) (a+dy =4

(C) (a+dy?>4 (D) (a+d)y=16

TICF{WA=[H ﬂwﬁzxzwﬁwﬁﬁ?madem=u
C

det (A — AlL,) = 0 e Freren =@ 20 (1, TShera a@ i,

(A) (at+d)y <4 B) @+d)?=4
(C) (a+d)y>4 (D) (a+d)y¥=16
dz be c?‘ + ac
50. It Hz + ab bz ca s kﬂ?‘b202, then k —

(A) 2 (By -2
() -4 (D) 4
32 b¢ cz + ac
a”+ ab b2 ca = ka?b%c” T@Ak =

b]be a 2 x 2 real matrix with det A = 1. If the equation det (A — Al,) = 0 has
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Category-I (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= To7 AT | A3 Tox firet 2 797 A | T Tww e Wl (0 @ G B
e v, 9 0T IR |

? o ’ 3 : i = :
Let f{x) = \/x" ~3x+2and g(x) = Jx be two given funcuons, If'S be the domain of fo g

and T be the domain of g o £, then

(AYy §=T (B) SNT-¢
(CY S Tisasingleton, (I3) ST isan interval.

A 4 f(x) = \/_x'2—3x+2 3 plx) - ﬁﬁ% HArE w1 (o g G %[ 9w § 8
go a8 MY Wes | 7Y, ©rd

(A) S-T B) SAT=¢
(C) ST vy 93 sm faE i (D) ST 96 sare

Let ppand p, be two equivalence relations defined on a non-void set S. Then
(A) both p, ™ p,and P, WP,y are equivalence relations.

(B) p, M p,isequivalence relation but P, Y P, isnot so,

(CY  py v p,isequivalence relation but p, M P 1S not so.

(D) neither p, » p,ynor p, W p, is equivalence relation.

T TSN T S-4 6 HI9eTol 3% p | 8 p, FEAS WY | GAF
(AY PN Pa8p, U p, COUR TAPATS] 5%

(B) plﬁp,_,wmﬁ@plupzﬂ

(C) py v p, TP ATE FF p, ~ p, T

D) p, N p,8p, U p, -9 (FRGE TGS F7F N7

- FoomPim mims met 1 omemie oy Hes = meormemy o oy s e
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. g

: = . ; ’
53. Consider the curve —+ === 1. The portion of the tangent at any point of the curve
a~ b”
intercepted between the point of contact and the directrix subtends at the corresponding
focus an angle of
n

= (D)
4

n T
£ C i
(B) 3 (C) .

ta | A

(A)

4

_1_r__+3;_ | IR Resat oa | @ @R A9y eE e SEe =~
“Pﬁ*ﬁﬂﬁmwwa@@f%@ﬁm&?ﬂﬁ@mmq@wﬁmmﬁm

L oy =

WA 2 §

s T
— B3y — £
2 ()3 (C)

54. A linc cuts the x-axis at A (7. 0) and the y-axis at B (0. - 5). A variable line PQ 1s 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 R s
(A) x> +y +Tx+5y=0 B x*+y" +7x-5 -0
({0 AT Py =0 (D) x*+y?-Tx-Sy=0
OB FITIA x-THF A (7, 0) WS 8 v-%F B (0. - 5) [0S @9 3R | AB-9F
o oy AWATNe FZEEA PQ, +-FFS P (a. 0) T 8 v Q (0. b) F90e =7
I 1AW AQ 8 BP IR R RIS 12 IR, B4 R-9% ALY Z(Q

(A) X* by +Tx+5y=0 (B) *+y?+7x-5y=0
(C) xX*+yr-Tvtiy=0 (D) x2+y’=7x-5y=0
n  V(k+al i
55. letO0<a<fB<I1.Then fim z J o
n—eo 1+ x
k=1 14k+p)
B [+3 1+a
(A} log, — B) log ) log, — D
B (B) log, -—~ (€) 8 1 (D) o
n lk+a) -
TAFIO0 <o << 1L.TTRL lim » J‘ S
R—oc l+x
k=1 14k +p)
B 1+ 1+
(A) log.— B) log C) log, —— D
e (B) Be 7T (©) DgCHB (D) =
T B e e o o o s i s 5 oy
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56.

. I ]
lim —
x—l (lnx (1"1)]

(A) Doesnotexist. (B) |

lim 1 - ! BT |
st bInx (x=1

(A) REG 7% B) 1

]
Lety=—+—— Then
l+x+Inx

(}\) X I‘*‘}':I

X

(C) PR %zyl § = x2

M-2020

(C)

D | —

(©)

| —

(D) O

(D) 0
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Consider the curve v = be™# where a and b are non-zero real numbers. Then

(A) X g
a

= 1 is tangent to the curve at (0, 0),

il

(B3) Ted=- s tangent to the curve where the curve crosses the axis of .

a
XV ;

(Y =+= 1 is tangent to the curve at (a. 0},
a
¥ el ] 7.

(D) =+<=1is langent to the curve at (2a. 0).
1

AL y = be ¥ [EAEA 9, TIIA a 8 b -2 A H 4T | CIOHG

(A) f+%— | TARCS ARG S

|

By X4 :— I AR T A0S y-Sr(a (2n S04 (73 [t =i
b

i

() i+% -1, . 0) feure @rara et

il

(D) = +2= 1, (2a, 0) REaTs @TawE ~rfs

a b

The area of the region {(x, y) ;x> +y* <! <x+ylis

ﬂ:2 b4 m n
Al = ® - () T (D) =
{(x.y): X2 +y? <1 <x+y} SBER FIPA @
A = @) = ) S (D) 3
2 4 4 2 3
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60. In open interval [0, -’}]

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

i 1
(D) cosx+xsiny <

(0.2 e s

(A) cosx+xsiny<]
(B3) cosx+xsiny>|

(C) cosx+xsiny 8 1-9F NH FF AME T AYF 72

(D) cosx+xysiny «

Vi | s

61. Ifthe liney - xis a tangent 10 the parabola y © ax® + by + ¢ at the point (1, 1) and the
curve passes through (—1 . 0), then

(A) a~ b+ l.¢=3 (13} a=h—-j_!,-,c-—{)

Q) a e L.bo s D) a=0.b=c=-

[) 4 C 1'] E { } a= .'}--L—E
FEAEN y — x WEE y = an? § by + ¢ T3 (1, 1) fure = 07 g @B 1.0)
fewss | TR E

(A) a=b ~l.c 3 (13) ah%a 0

C) a-c B By 0S8 o

( JLE,‘!E ();1-.-L5

62. Ilthevectors @ =1 + af +a’k. B =1+ bf +b*k and ¥y =1 + ¢ + ¢k are three
- -

a a° l+a’
i g . .

non-coplanar vectorsand | b b~ 14b” | = 0. then the value of abe is

R 3
& oF 1+

(A) ] (B) 0 (€5 i Dy 2
Tw ¢ =1 +a +a’k. B =i +b +bk 87 =i+ ¢ +c’k ATSA (OFF A LT,

-
P

a a 1+ 33
G| b be  1+b° |=0 TY SE abe-a7 T
& cz ]+c3 |
(A) 1 (B) 0 (C) -1 (D) 2
T e L e
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[ct z, and z, be two imaginary roots of 72+ pz + q = 0. where p and ¢ are real. The
POINS 2. Z, and origin torm an equilateral triangle it

(A p*>3q (B) p?<3q (€©) p*=3q (D) p*=q

22+ pr b - 0 TR 4o e Qe xS 2 G2, p S q R | IR 9@y 7,
2, & FeAfeT Q&G AIIE faoer 157 @204 oM

(A) p->3q (B) p’<3q (Y p~=13q (D) p~7y

If P(v) = ax? + by + ¢ and Q(x) = —ax? + dv + ¢, where ac # 0 {a. b. ¢ d are all reall.
then P{x).Q(x) = 0 has

(A} at least two real roots (13)  two real roots

(CY  four real roots (D} no real root

7 P(x) = aw? + byt ¢ GR Q) = a2 4 dye + o¢oac # 0 TF |a, b, ¢, d ), TITHRG
P(x).Q(x) - 0 -49

(A) FNAE 6 a3 A I (B) wft < For A

(C) braf> arig Qe ABF (D) T T A& AR Al

letA=fxef:-1<x<1}&(: A Abeamapping defined by {(x) - xlx|. Then {is
(A) injective but not surjective (B) surjective but not injective

(C) neither injective nor surjective (D) bijective

MATIA = {xe:-1l<x<l)@f: Ao ARIH hae gorg mwlTs sz @
fx) = x|xj 1 TICHTE £

(A)  atew bad fog Sofabad w1 (B) Tfafbud fog aies Bas v

(C) «tes badg 79 TAfebaas 77 (D) «aF= oaa ¢ Teifapad

T B (eSS (] TR IFSE (] WESTE 8] FESS) W RSN (S iM, EERTE G | GEmE % immmw e wn v e oromm Hfme # 0 W W ol D B @l A T TSRt MR G CEIED mm R e emim el w ke el n o B 6 Sl PR BT
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Category-II1 (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% 9 a3iiEF Ta A3w | 71 3 e oz fret 2 793 A3 | ot I v Tww W A

3¢ ST TGRS I I A AT TR AR 2 x [ 0 A3 T (S TR O Tt +
QR T8 M6 89 FEF i Hewwt | T RIG T TBR v W T T G fEw TwrR W
Q3B $o Y IR Sufl Ge W3 (R TR | g TIOsa (RN 999 S5 AR 1, welig
R EE RIS
66. A and B arc independent events. The probability that both A and B occur 15 —-and the

e

probability that neither of them occurs 1s

|

. The probability of occurrence of A is

(A)

b | —

]
B _E
)
o ()
)

| e—

1
A @ B Wb 4b! 213~ fASfa 791 A 6 B TSTHT QI TOIR% ARIEA! — & (sl =

20
;
B AR - | A WO HWIA 2[R

2

(A)

] —
A

(©) i
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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

o B 2alei
(A) 2 3 ! B -2 ]
= 3T 1 2

¥ §
; ol : : . e :
Consider a tangent to the ellipse —;+yT= 1 at any point. The locus of the midpomt ot

-

the portion intercepted between the axes is

1, i, : .t': },2
(A) %+%fl | B) T+l
L1 1 ]
) ——d—sm= (D) o= ]
) 3x? 4y’ 2x*  4y°

2

&g ;ﬂir: | -3 Beifag TR e s R a9 1 wwaeE 1 @ ~rfies

Ererrs vefewe Femee T
2 2 xi )"2
T _
A —t—=1 B e e
(A) 2 4 B 73
1 i [ i
C) —+—=1 (D) -~ =1
3x? 4y’ 2% 4y?
e

-

T
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2 2

69, Lety= ,:' . Then : j: is
(A+D)7(x+2) dx~
3 3 2
(A)y 2 7= ok 43 By 3 ———+ 4.,'— SN
(x+1)" (x+1) (x+2) (x+1Y  (x+1) (x+2)
() 6 - 4ﬁ+ 31 D) ?1_ 3:,"' 31
(x+1)y (x4 {(x+1) (x+1)y  (x+1)" (x+1)
WADT y - -2 (w9 2ra
(x+1)" (x+2) dx=
3 3 . ﬂ
[!\) 2 '-":I'-— ,"i‘ i 3 (B] 3 - v i s 2 =
(x+1)" (x+1Y  (x+2) (x+1)7 (x4 (x+2)
( 4 3 3 2
() __']"T_ - goeall : (1) ? R :
(x+1)7  (x+1)" (xv+1) (x+1Y  (x+1)  (x+1)
Y P » "y
0. letlix)= hl_l sinx - (1 - cos x). The smaliest positive integer k such that lim — 0 is
. =y
(A)y 4 (B) 3 (L) 2 (D) 1
THGW S T (x) = +-x sinx - (1 - cos ) | lim}f(—ﬁ);eorcakmmwww
a =l y
3 2T
(A) 4 (B) 3 (Cy 2 - (D) 1
; » e R P
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Tangent is 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

— ; ; N "

(A) the differential cquation of the curve 18 3x —t- ty=0
ARY
e : : . , dy

(B) the difterential equation of the curve (s 3x ~1-'—- —y=0
dx

-

]
(C) the curve passes through {g _}

(D) the normalat{l. )isx +3y=4

(1.1) Rewand wof aerraaa SofEg P (v, y) [ =pia Ora 560 | & =pfe 43 ows

FAFAA S B i 3@ 1T AP BP =31 T4, 9@

(A) @Wmﬁﬁwth%wfu
Ly

(B) @ IFCALE SASA TNFA TR 3y z—ii-‘_-,r =
2

() W‘ﬂfﬁ(% z}meﬁr
(D) (1, 1) TS Foega AR x + 3y - 4

The area of the figure bounded by the parabola x - -2y?. x=1-3v7is

1 . 4

(A) 3- square unit (B)  — squarc unit
R

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

x =-2y? GR¢ x = | -3y W¥FETI 941 [[BC WA (HAT 2
] k
(A) E?Iﬂf UEE) (B) éasf aFF

(C) 13fass (D) 23fass

P.T.O.

”

T

e
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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 1s 600 ft
(C) wvelocity of projection is 196 ft / sec
(D) greatest height attained is 576 ft

@3l e Tay S b g | 99l $fig BT 12 s Sfeafie sa=
(A) SRR 1R TR 192 fi/ sec
(B) A6 SfEre S5l T 600 fi
(C) Sreres ST T 196 fit / sec
(D) A5 SRS Te6! 2 576 i

(log 3:]2 — —-log3 x+5
The equation x b =3/3 has

(A) at least onc real root (B} exactly one real root
(C) exactly one irrational root (D) complex roots
g.

(log; ¥)? — ~log; x+5
X ’ 2 = 33 INIAWNR
(A) FACF 9 I AW A B) 5% 13l I AT WIR
() 3% azfd wyem Ao IR (D) qerefa EAF T2
In a certain test, there are n questions, In this test 2" students gave wrong answers to
at least i questions, where i = 1, 2, ...... n. If the total number of wrong answers given is
2047, then n is equal to -
(A) 10 (B) 11 (C)y 12 (D) 13

G0 ATE n FeLT o AFG | @ ATRE 20 NG AGY IWACF | MAF A (1= 1, 2,
...n) @ oz i | I S TEF TRE YN 2047 T, OR 0 AR
(A) 10 (B) 11 C) 12 (D) 13
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Subject : MATHEMATICS

TqY: § T 4T WS 300
i 2

o

S A% ouena fonfs sndafan wReds opy sty @ae o6 ez 51l ey Sue e wE |

. Category-1 : @af5 $&F o7 | 7(d Ty faa 1 WA VMR | O Tga fret weq @ |
qfes g fara Vi s 3161 W@ |

0. Category-11 : 926 ST A5 | #os TTa e 2 w3~ | T Bag fe Wl 10 @
i Taw e v 959 <151 i@

8. Category-IIl: O 1 w3ifea Taz Ade | 77 30 AT Swa W= 2 797 0@ | ¥ @7 o=

ST Al AF a& M5 Teqs 7 3 [ W ©RlE oM 2 « @ 3B Ade STE pren 200"

S AN - WA W9 393 e o rdn ) I RE o9 §67 M 71 A GaTie

TAG WG A8 T F BRE 550 T @R (SW R | B GG [0 99 30!

R 1, WA BFT TF XL |

OMR & A, B .C. D bfe Afee v3ft a6 27z B9 fare 219 |

OMR @ 3G TS Squta I 9t A 90 4TS 1519 F921a 390 |

OMR @ W2 917 =181 S 1118 T w15l (Wi = |

OMR & [AWE BI0A opoad e 922 e 136 999 2T FRY=9 e 69 2@ aas

AT QST 7 TS T4 |

5. OMR @ (W8 3= faes s @ Adst (erad A He 7@ @3 e seod e fre
74 |

0.  SAIAT AR A1 9 494 O G WeRl $F W S Face, rwdw W, oI @rEs
A A GBS (I S G THF G ASH T3 WS A | OMR Al O 26 9 oS

AR A ASTAS WOH I TS AR | AN 93 4 O A WS ISIE TAT-
SR AN e N THe N ora oA win S |

3.  TIRIEHATR, EPhd, WEoEFa, ANHa, 2ONE, [FAGE, JF A @9 @rEg o
*l FTF T AL A | WA 0 AHTS 2R 422 B @3 1w AoF 9 2R |

32, YUIER TR TP ST T T W ST (RS W | AT (I I 9% SE e%E

¥ & &€ B

FIAL A
M. oSBT BISIE TS OMR 71a @ 3 Afawmears farg o
3. G VLT TG 8 A TOU SENGE AN (oW WIE | e WA oY (Sad AWH

AT HRLS! & HOFS] ST 9 LAWK | O (ge W (317 wofe %7 390 7w,
CICH(E B8 Wag0s tray oy 59 ¢ puig I [ahe oA |
- J/

—— .
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