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Chltggn--il: Cin-_}r 1 mark each and only one optien is correct, In case of incorrect answer or

any combination of more than one answer, % mark will be deducted, 3

3. Catepory-11: Carry 2 marks each and .:;.m.ﬂ option is correct. In casc of incorrect answer
or any combination of more than one answer, ¥ mark will be deducted, =

4. Category-IL: Carry 2 marks each and ome or mong_gplion(s) isfare correct. IF all correct -
answers are nod marked and no in:m_;_angu,.gr is marked, then score = 2 = number of
correct answers marked + actual number of correct answers. [F any wrong opiton is marked or
if any combination inctuding o wrong np[i{m is marked, the answer will be considered WIDRE,
but there is no negative marking for the same wnd zero mark will be awarded,

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

B, €, or D. Question booklet series code (A, B, C, or D) must be properly marked on the

OMR.

6. Use only Black/Bluc ball point pen to mark the answer by complete filling up of the
respective bubbles,

7. Write question booklet number and your roll number carefully in the specified locations of
the OMR. Also fill appropriate bubbles, A '

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

2. The OMR is liable to become invalid if there is any mistake in filling the correct bubbles for
question booklet number/roll number or if there is any discrepancy in the name/ signature of
the candidate, name of the examination center, The OMR may also become invalid due 1o
folding or putting stray marks on it or any damage to il. The consequence of such
invalidation dug to incorrect marking or careless handling by the candidae will be sole
responsibility of candidate.

10. Candidates are not allowed 1o carry any writlen or printed material, calculator, pen, log-tahle,
wristwatch, any communication device like mobile phones ete. inside the examination hall,
Any candidate found with such items will be reported apgainst and his'her candidature will
be summarily cancelled. o

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

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

13. This paper contains questions in both English and Bengali. Necessary care and precaution
were taken while framing the Bengali version. However, if any discrepancy(ics) is fare found
between the two versions, the information provided in the English version will stand and wil|
be treated as final,
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MATHEMATICS
Category-1 (Q. 1 to 50)
[Cnrr} 1 mark each. Only one option is correct. Negative marks - i)

[
sin{a+1)x+sin
aesssin g
1. The values of a, b, ¢ for which the function fix) = {¢,x=10
[;,rh:t)a%._x}é
y X =)
by’ 2
is continuous at x =0, are
3 ey _i
[h} a E,b 21[: 3

(B) a= —% ,o= %, b is arbitrary non-zero real number.

5
=_-3h“_"'_l ke
(2 a2z T

‘a=-2,beR - {0},c=0

smiaH}IHmI.x{D
X

a, b, ¢ -4 (993 THA &7 STE= fix) = {dc,x=
[r+hx1}y-ry

hxz

yx=0

.

x =0 [ 9® 7w g, el T

A =3 pu gk

2’ ", S
(B) a=-§.:=%,hmmmmw

O w=-2 a3l
2 2

(D) a=-2 beR-{0},c=0

EEE
2 3 A4 Hﬁ;ﬁ P.T.O.
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: Ix—x?
2. Domain of y = ,[log,, e
- 3
¥ !”Emhlx WOES Y i e 1
(A) x<I (B) 2<x @ 1sx<2 (D) 2<x<3

3. Let fix) = a, + a, x| +a, x* + a, x*, where a,, a,, a,, 8, are real constants. Then f(x) is

differentiable at x = 0

(A) whatever be ay, a, a,, a,.

(B) forno values of a, a;, a,, a;.

@ only ifa; =0

(D) onlyifa, =0,a,=0
WA 9 M) = 8y + g +ay [+ ay b, TR ay, 2y, 2, 8y TR IFF | O fix)
el x = 0 e SEaeEme T

(A) ay,a,, a,, 2,93 T4 TS WT &

(B) @y, 2y, 2y, a,~4R T3 T AL T

() mﬂﬁal=ﬂﬂ

(D) T s, = 0,8, =0T

$  Ify= e lx thon
'ﬂﬁ :" = clﬂ.l'i_.l';r “’ Eﬁ

©) (1-2Yy,-y,=0 (D) (1+xP)y; +3xy; +4y=0
_ =

M

4
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5. [im[lin "lEJis
=+l x l=x

(A) %

(B)y 0

© 1

(D) does not exist / -2 ST =E

6. Let £:fa, b] — R be continuous in [a, b], differentiable in (3, b) and f{a) = 0 = f{b). Then
@ there exists af least ane point ce(a, b) for which £'(c) = f' ()
(B} f'(x}=f(x) does not hold at any point of (a, b)
(C)  atevery point of (a, b), £'(x) > £ (x)
(D) atevery point of (a, b), I'(x) < (x)

f:[a.b] > R, [a, b]-1® 7, (a, b)-& FEEFHAHT €28 () = 0 = {b) | W
(A) T 93 [ ce(a, b) -3 TG W 0T £(c) = £(c)

(B) (a, b)-9% (3 fred f'(x) = [ (x) T3

{;EJ (a, b)-«7 el fmre £(x) > £ (x) T

(D) (a, b)-« 26l e £'(x) < f () T3

¢ 3 E‘% P.T.0.
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7. 1=[cos(Inx)dx. Thenl=
]=Iq:u-s{]n.'l.'] dx, TS | =
@ % {cos (In x) + sin (Inx)} + ¢ (B)  x*{cos (In X)~sin (Inx)} + ¢
(C) x%sin(lnx)+c (D) xcos(lnx)+c

(¢ denotes constant of integration) / (¢ =& ¥ o

8. Let fbe derivable in [0, 11, then

) there exists ce(0 :
cE{_,l}EuehthatJf{x}dr=[1 -€) fic)

(B) there does not exist any point de(0, 13 for whieh I[(x] de = (1 - d) fid)

-]
(C) ]tmmdms not exist, for any ee (0, 1
n b

&
D) [qu]dx is independent of ¢, ce(0, 1
o

‘ﬂtﬂﬁﬂ[ﬂ.n-mwﬂnmﬁm

3

(A) (0, 1)-9 % ¢ ez g wine o Jfl[x]ldx={l -¢) f{e) T

(B) TR de(o, 1) -0 Ry T T T Flx)dx = (1

- d) fi(d) ==
©  [£(x)dx -7 oG 78 Tz ce 0, 1y
1]
(D) j'f{x)d.r, c- % &ora e v Taeic o, 1)
0
'E & T mm
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9. Le | o dx= 2 g(i) + ¢ the
]—1—::3 i 1t

mﬂj’ - de = 2 g(flx)) + ¢ 1 W

J=F 3 g

@A) =%, = o )= <72, gle) = sin\ x
(C) )= Jx, glx) = sin' » (D) fix)=sin! x, g{x]-x%

(¢ denotes constant of integration) / (c FFHTT WFE 475 TaM)

% a
10. Thcvnl!u:uff I:TMI} r dris
o (c0sx)"" 4 (sin x) 05

d {tﬂs;]‘ﬁ“
- - dr -9 THEH
u?fmsrj"“ ¥ +(sin x) ™

@ % ®) 0 © % ™ Y

£
. btcos 4t —asin 4t asindx ;
11. Lali]_j,?*f 2 di= = —I,(ﬂ{x{%l'fh:namdhmgwmhy
E
X
; btcos 4t—asin 4t a sin 4x
‘?FWEE?*I 2 dt= p -l,ﬁ]cxc}ﬁ)lmaﬂhﬂmﬁ

(A) a=2,b=2 a=J}.b=1 (O a=-Lb=4 (D) a=2,b=4

el wly
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ToRx
2. Letf)= | ¢ dt. Then r&] equals

§in x
COSK

WA ¥4 f{x) = J-e_'ld! Wl:ﬂf’g] -3 T AT

w ¥ 74 © % ® |V

13, Ifx -—+1.r x "E’} then |f (xy)| is equal to

s o O
W Gy x G TR, O ()] T

=
@ « A ® ce? © ce ®) ceA

where C is the constant of integration. [ TRA C W= LEE

1. A curve passes through the point (3, 2) for which the segment of the tangent line

contained between the co-ordinate axes is bisected at the point of contact. The equation

of the curve is

a7 W (3, 2) R, S a3 Repe i it wweom g
TEfE & =pifqre TefEdse o | T Al ue

1

¥
= 2
(B) =x >+

(A y=x-1

@ xy=6 D) L2+y-5x+Ty+11=0

F .‘um ———

o pepins. ey TR
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: d .
15.  The solution of cos y =L = ersiny 4 ey s fx)+ e Y= C(Cis arbitrary real
constant) where fix) is equal to

y S =i %iri
COS y ——= €TERY + x%fin Y- TR B fx) + Y = C (C TH TPE W L7%) |
TACHTA fix) T

g7 -, 1
(A) c+-i::! (B) e +§-¥3 (C} ¢"+%-‘] @ e

e +—x
3

16. The point of contact of the tangent 1o the parabola ¥2 = 9x which passes throuph the point

(4, 10y and makes an angle 8 with the positive

gide of the axis of the parabola where
an 0=2,is

y? = ox SR Sy oo e wfew ~nfs (g, 10y Bt w wfigros wes
s R W amqttwmamu::n:mﬂamm

J

6

) @ e
@ Q.J B) (4, 6) ©) (4, 5) @) [

7. Letf{x) = (x - 2)'? (x + 5)*. Then

£ | =

(A) fdoes not have a critical pointatx =2
(B)  fhas a minimum at x =2

@ f has neither a maximum nor a minimum atx=72

(D) fhas a maximum at x = 2

T flx) = (x — 2)'7 (e + 512 | TR
) =2t Bt fx)-ra o iR R

(B)  x=2 TR fix)- 9% Toon 7 =y
(C) X = 2 TR BT fix)-a% FEFg W s fy oo o
(D) * = 2 TR fx)-a% ACEAES e =y

9 B
i P.T.0,
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i and coplanar with 3 and

18. If E=§+‘j—f:.f:=i-:i+i and € is unit vector perpendicular 10

b, then unit vector d perpendicular to both and € i8

i—j+k a g i 6 b -
R SE G=i+jk bmi-j+k, § o0 T ST a-ﬂ‘_ﬂ B Y 9 3 6 b 93
A JEEAY | A & 6 E Term B w6 @S (o9 d T

g LT
(A) tﬁ&i—hi}@ :ﬁ;{hi} ©) ;!;:;,IEE—-EJ+}:} (D) iﬁﬁ-k}

If the equation of one tangent to the circle with centre at (2, —1) from the origin is

3z 4 y = 0, then the equation of the other tangent through the origin i3
o O TFH (2, 1) TS 0K | @ o0 Tl 1 WHw aefl =ries e
=t 3x + y = 0 | PO Y] 1o wiie wem =pirea il 2e

(A) 3x-y=0 (B) x+dy=0 x-3y=0 (D) x+2y=0

19.

20. Areaof the figure bounded by the parabola y? 4 fy = 16and y2 —24x =48 is

11 ’ 32
A) —sq. un = , 24 i
(A) g 5q. unit (B) 3 & 54, unit (C) %sq’ unit (D) _5_5:.]. unit

m}’l+ﬂr=lﬁﬂf-24xaqa ww -

1 12
A) —=d e
) —xlawy ]Jﬁ‘qﬂ'm (©) ljﬁqﬂf ms (D) _.354=aa1m

2. A pan;::!c moving in a straight line star, from rest and the acceleration at any time ¢ is
a = kt* whe = : :
i re a and k are positive Constants, The maximum velocity attained by the
‘ ol .%Fﬁﬂﬁﬁtmﬁﬂnﬂkﬁ,aﬂk
G 7% T, Sara A oo o

___ EEJ% (B) EI\FZ (©) a% (D) EH -
a 10 3
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a, b, ¢ are the lengths of the sides of a triangle which is

(A) acule angled obtuse angled

(C) right angled (DY) equilateral
AR a, b, ¢ STHET FAETT AT 49 log a — log 2b, log 2b — log 3¢, log ¢ — log a T
#fECs <0F, S a, b 6 o (1 T faal =g i) o o1 st ==

(A) TP farge (B) gerarh fawey
(C) = farge (D) e fage

B, Lleta,=(124+224  nfnandn “n" (n!). Then

(A) a,<b_wn

8, >b ¥n

(C) a,=b, for infinitely many n

(1) an-ihnifnhe:w:nandan}hﬂifnhcudd
TA¥a =12 4224 p¥ng b, = n" (n!) | B3
(A) a <b, wn

(B) a,>b_wn

(C) = A n-m e A, = b,

(D) nAAFMAA L, <b, 0 TG RAM AT = b Eig

—— — .

11 ESE

—_
. —
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24, The number of zeros at the cnd of | 100 1s

| 100 - T LT e 2
Ay 21 (B) 22 &3 @ =

a5, If| #~ 25i | < 15, then Maximum arg(z) = Minimum arg(z) is equal to

ofF |z — 25 |515ﬂmﬂc€rﬁargm—=ﬁﬁ'§mgmm

4

3 s

(A) Z2eos” [g] e (:J
(3 i (2] —cos ! [ 2
() -E+m5-’[§] () :im’[ﬁ} cos (5]

(arg z i5 the principal value of argument of z) / (arg =, 2-J% SHSTICGT oW THA)

x X

— =

26. ,r3=.1."—|'_'|."5l'll'.! 3J§=P*iq EIFFI P qs R}: [hﬂ'l"l. i q]
(p*+q”)

+3)

m"'ﬂﬁ‘mﬂ'ﬂ'ﬁ

© 1 'S

Ir 2, b are odd intcgers, then the roots of the equation 2ay? + RFa+byy 4 b=

is equal 1o

W 2= iy 93 23 “p+iq(x,y.p,qge R) %1, wm

(A) 2 B) -1

27

I 0,a=0are
ratfonal {B) irrational {(C} non-real (1) equal
WA a, b S PR E, O 2002 £ (20 4 b) x 4+ b =0, a = 0 FTerares ey
(A) Tem e (B) = = (C) ATERA
c . _ - e e
12
12 |
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29.

Thl;‘.re are nwhi
hite and n black balls marked 193 BT e
Wwe can arrange these halls ; 1<y e [, e nuember of ways in which
[ dilS 10 a row 50 ["I.’.'l] Wl-i:hhﬂr.rring balls wro of diffirent Eolours 5

N PR S ST S n TATE A 1, 2, 3, ... 0 W0 Ba 7 7o) AAOTE 0
AfEre AfEs = 19 9% Wl e 5 77 o -7 T | e AR e s

LI
(2n)!

(A) (!} B) (2np @ 2(n!)? O

Let f(n) = a0+l gfp) = 1 + (n +1)2° forall n € N. Then

(A) fin)> g0}

(®) fm =gl

(C) {{n) and g{n} arc not comparable.

() fin) = gin) if m be even and fin) < gin) irm be odd.

o T € N-9 910 () = 2070, gl = 1+ (u #1)TBE
(A) fin)=gn)

(B) I.‘in_}_{a_:l.‘ni
(C) f{n) & g(n) -7 T T T A U A |
(@) W n YIS fin) > g(n) *ff n T TS f{n) < gin) T

30. A is a set containing n clements, P and Q) are two subscts of A. Then the number of ways

(A4) 2B,

of choosing Pand Q sothat P Q=g is

A, n T AR @l B | P 8 Q, A-9T A BAE 1 PrQ = ¢, P 6 Q 6 B0 T

T 5 =9 U S L %9

{'B} 2!" “:‘_‘} ]]I L3 I @, :'I."

[13
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31. Under which of the following condition(s) does(do) the system of equations

1 2 4 X 6 |
2 1 2 || v |=| 4 | possesses(posses) unique solution 7
1 2 (a-4))lz) \a
(A) VaeR (B) a=8
(C) forall integral values of a az8

12 4 x| [o

v AT AW
Fﬁmmmmil 2 |y |=| 4| #REETeTER
1 2 (a=4)jlz a

T 1
(a) vaeR (B) a=%
(C) 8- T RN T (D) aw=8

-2 (x=I)? 2
B, IfA)=[x-1 z* ° (x+1)], then coefficient of x in A(x) is
(et (x+2)

-2 (x-1)° P 2 )
WA =|x-1 x°  (x+]) |30, O A(x)-4 x #0979 TR
r (x+1} @+2)

*) 2 2 © 3 ®) -4

.|l
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1l o 3
33. Ifp=|1 3 3 iﬂ]’lllﬁdjnimnflhl:fi!jmatrixAmdd.;_-:,q,=r4r1]1mﬁjstqm]m

2 4 4
1l & 3

Wip=|1 3 3,33 00HA-F adjoint THH T T2 det A = 4 57 O 007 77
2 4 4

L1s

(A) 4 1 (C) 5 (D 0

71 a b
= d A +
34, IfA [-l} i] an [': d), then {a + d) equals

1 1 _[a b
wﬁa-[u i]ﬂﬂ‘“‘h[: dJ“WE“dwmm

(&) 14i n © 3

(D} 2018

35, [er,T.Ubeﬂu-:cnn::-n-midscumdf:ﬂ—:T,g:T—}U
,g-J":S—bchdeIincd.Lﬂg-fbtinj:ctiwmapping. Then
(4) £ g both are injective,

(@©) fis obviously injective.

"E‘FES,T,Uﬁiﬁ-‘iﬂ"ﬂiﬁﬂﬂ:f:E—hT.g:T-}UE'Fr:Nﬁ?ﬁE'rgrf-S-;U

WWWWHﬁg-fﬂMﬁTﬂqﬁm |

(A) f g Torws aiws 2e

and composed mapping

(B)  neither f nor E 15 injective.

(D) gis obviously injective,

(B) 16gT#%% wtvw Baqy

]5. .I-m — ey,
P.T.0,

i
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2x hi following is
: ] = o— '|.|||'h’ﬂh Uf lhc i
36. For the mapping £ R -{1} - R = {2}, given b¥ fir) = =

correct 7

' but not one-0ne
(A) fis one-one but not onio (B) fisonto

f is both onc-one and onto
(C) fisneither one-one nor onto

x
M fx) = = e | A
f:R-{1} > R-1{2} b BT TS SR ) x=1

(A) f et frg SoRmaE 78 (B) f Beffa B T T
©) fatwT-g 7, TEEas-6 T (D) f e o Befabae BevE T
‘ 3x+1

1-x
37. A, B, Carc mutually exclusive events such that P(A) = . P[B}:de

P(C)= 1'2—11‘ Then the set of possible values of x are in

A B8 C ¢ f 7w Rfew W9 ™ P(A) = 3"3*',9(13]:‘%‘ T

Fq’ﬂ-%mwpmwmmﬁm

“ [0,1) Ezlj © [l E} B [l 'j}

3'3

3
B
16 m;
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39. I (cot o)) (cot a,) oo (ot 2 ) = 1,0 < @)y By, oo O, < /2, then the maximum value of

(cos ay) (c08 a,) ... (cos @ ) is given by

1 1 1
= ® = © - D 1

40. If the algebraic sum of the distances from the points (2, 0), (0, 2) and (1, 1) to a variable
straight ling be zero, then the line passes through the fixed poimt

B BEE FEE TH0E Rl R (2, 0), (0, 2) 9 €1, 1)-97 TogT FepfErd i ol
T, R 3 R rn FRHE el om o o

A) 1,1 ®) (1,-1) (). 1,1 (1)

41. The side AB of AABC is fixed and is of length 2a unit. The vertex moves in the plane
such that the vertical angle is always constant and is a. Let x-axis be along AB and the
origin be al A. Then the locus of the vertex is

ﬂucﬁﬁwmwwmnmﬁﬁrwﬁﬁﬁﬂﬁ#ﬁﬁﬁammﬂm
ﬁmﬁrﬂ%ﬁﬁmﬁwﬁmmamlmﬂ‘ﬁﬁrmaammmmm
TARHG A-TE 0E | TR MR Temed e

{A) P2+y+2axvsina+alcosa=10

x2 +y? = 2axr— 2ay cot o = ()

(C) x+y?—2axcosa-a® =0

D) x*+y?—arsinc—aycosa=0

&
& 17 E‘% PT.0.
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: _— is 1 unit,
42. 1f the sum of the distances of a point from two perpendicular lines in 3 PRI

then its locus 15

a square (B) acircle

(D) two intersecting lines

(C} astraight line
aﬁﬁﬁﬁﬁwmmmamwwﬂmwﬁmlmi
e & R e I3

(A) ol i I

(C) @l e (D) A Rl T

: 3. .
43. A line passes through the point (=1, 1) and makes an angle sin~! [E]m the positive

direction of x-axis. If this line meets the curve o 4y - 9 at A and B, then |AB| is equal

1o
4 - L R
(A) 5 unit I'-lt'-l! (C) Euml (D) %unil
<l e (-1, 1) Ropr awe v Wi fices siow -1{1]
) T Besim 9w |

uﬁ@WWﬂ=w-?’ﬁﬁﬂBﬁ‘ﬁFm¢ﬁ,mmmm

4 5 3
(A) —u=F=s BY —uI= z
5 (=) 4 (©) 5'“'_"lr (D) —i-'.ﬂw

#. Two circles §, = pu? + py? + 2g'x + 2f'y + d= D and §, = 42 ¥+ 2gx 4+ 2y + g
2 ‘ =0

have a common chord PQ. The equation of PQ is
#FEI=px2+p}'3+2g’x+2f’}r+d=-ﬂﬂﬂl=ﬂ+31+zgr+1ﬁ,+dr
TR W PQ WY | O PO-a7 Wi 1E

{ﬁ"} 31-5 =) ~ 5

| @ 1=P5;=0 (D) S, +pS,=0

{.' .

18 e
i

=0 -9% a3
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45. Let P(3 sec @ e
( » 2 tan 8) and Q(3sec ¢, 2 tan §) be two points on %-%- I such

that § + == = i i
¢==,0<0,4< > Then the ordinate of the point of intersection of the
normals at P and () is

wE = X g

=L I-ﬂm‘iﬁﬁ“‘iPﬁmﬂ,!tﬂmﬂ}ﬂ‘?ﬂs:chz“ﬂﬂ

T i
B+4=3,0<0,¢< > 1TAHE P 3 Q Rrre wifw wfoerrerms (nfiv ikt o

13 13 5
@ 3 B © 3 ® -2

46. Let P be a point on (2, 0) and ) be a variable poi
. point on (y - 6 = 2(x — 4 :
of mid-point of P() is . P i

¥ P s w2, 0) 9@ s ﬁﬂ#ﬁ'-ﬁfﬂk—#}-ﬂ@“ﬁ!lm
PQ-472 T S 2

(A} ¥+x+by+]12=0p (B) y-x+6y+12=g

Y -x-6y+12=(

(C) y4x-6y+12=0

47, j
AB is a chord of a parabola ¥ = dax, (a > 0) with vertex A. BC is drawn perpendicul o
A j i y i &
B meeting the axis at C. The projection of BC on the axis of the parabola js

(A) & unit (B) 2aunit (€) Saunit @) auait
wﬁﬁfzqar,{uu;.-ﬂmammwﬁ'ﬁaﬁﬂi‘qﬁmacmm-mtﬁ
mmmcﬁwmmawﬁmmwmwwm

3 (A) agws (B) 2auzw (C) BadFs (D) 4a go

C

7 J—
1% '
gﬁ P.T.0,

il wilsl ani ewd
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4B AR s vaciabils chioed o Dty
chord of the ellipse 2T =1 If AB sublends a right angle at the

i 1 1
ongin O, then —
gin 5 ,.nﬁ OB —— equals to

2 .
BegE —-+—_1--m| AR ﬂaﬁ?ﬁwﬁﬁnmﬁmwﬂ?ﬁwwhw

A, W — it
oAL OB &
1 1 Liod
) =+ ® -7 (C) a®+p? D) a?-1?

49. The equation of the plane through the intersection of the planes x + v 4+ z = 1 and

2x + 3y =2+ 4 =0 and parallel to the x-axis is

TEHRE X4 Y +z= ] wzx+3y~z+q-ﬂ-mwwwmmm-wmwm
wileas e

(A) Y+3z+Gm=] -5 =
B) y+3z-6=0 @ Y=32+6=0 (D) y-3z-6=0

50.

Th
¢linex~2y+4z+4 0,%+¥+2~8=0intersect the plane x —y + 22 + 1 = 0 at the
podint

x 1}f+4z+4=ﬂH:+y+z~3=ﬂmmx-y+h+ 1=0%FH

R ve a7, 1% e 2
(A) -2,5,1) (B) (2,-5,1) (C) (2,5.-1) (2.51)
: . %
20 |
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Category-11 (Q51 to 65)

{Carry 2 marks each. Only one option is correet. Negative marks: %)

51. 1f1is the greatest of
|

1
. -
IIEIE_IEEISII d].',]:=j¢_x E{r&lx dx, IJ:IE X
1]

b
ldr,IQ;Jg'If{d:.mcn
i i i

I =
_[n“l v, Iy= e Ko TS W |
0 0

1 1
2 ]
I,zft'rmszx dx, I1=jr:" cos” x dr, I3 =
1] f
A T EeE 1 T

{A}‘i=i.| B) I=I, © I1=1, I=1,

1
52, lirnv +:—q=—h].{a.h &R) = 0. Then

'Ihnlriﬂ-aa.r—h}.(a. b eR) - 9% T 0 TRaW =g | AT

F=sm| x|

(A) astb=1 a=1,h--t (€ a=-L,b=1 (@) a=0,b=0p

53. Ifthe transformation z = logtan .;'. reduces the differential equation

&y . dy - d
F+ m:dr—+ 4y cose® x=0 into the form ﬁ-r ky=0then k is equal to

dy _dy

P R 4y cosec’ x=nwwﬁmﬁx,z=,|ugmﬂ§ T
x

24 T T TRl 73 Eﬂﬁmm k-0% W 7

(A) -4 - € 2 (D) -2

‘ ] : - lm T
¢ 1 Eﬁ P.T.0,
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are drawn to ¥ = 4% Then the angle between
gents

54, From the point =1, ~&), two tan
pwo tangents is - R
1. —6) =] T v -mwmﬁﬁw#mﬁ | mepfearis uﬁﬁ‘ -
) (c) w6

i .'-i+:i_i-|.?'—_l-kk

I Riﬁ-
56, The maximum value of fix) == +e*B I X €

P . L - R-lﬂimﬂﬁm

1) _ 5
@) 24e © 2/ @) 26/

(A) 2¢

§7. A straight line mects the co-ordinate axes at A and B. A cirele is circumseribed about the
trimgle OAB, O being the origin. If m and n are the distances of the tangent to the circle
ai the origin from the poinis A and B respectively, the diameter of the circle is

ol s ST A @ B e 1o WA | fgw OAB-«3 +f3s s T | 159
0 ReTe S i A § B T40F TR SUEFCH m @ n 70 & 9099 A0PNE T

(A) mi{m + n) m+n (Cy n(m+n) (D) Ye(mt)

; = el
58. Let the tangent and normal at any point P(at?, 2at), (a > 0), on the parﬂh?lﬂ y* = dax “;':T
the axis of the parabola at T and G respectively. Then the radius of the circle through £

and G is

G y? = dar-aa Toffig TR B Pat’, 2a1), (a > n)-trsﬂfﬂ“‘f‘f‘”ﬂﬁﬂ
WWWTﬂGﬁ’@EWﬂIP.TBGWWWiﬁ

i
@ afl +t%) (B) (1+1%) (C a(l=-1%) (D) tl'f__}___'__,.:

‘ o
: | - o
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59. The value of a for which the sum of the squares of the roots of the equation

x? = (a = 2)x - a =1 = 0 assumes the least value is
= (a- 2 — a -1 = 0 ¥R Jewraw 2pfa e w9 TE T T 007 T
L1}

@ 0 1 (C) 2 @m) 3

0. Hx satisfies the inequality log,., x?+ (log, x)? < 2, then x belongs to

logys = + (logs X)? < 2 Siilleraefbes Fre +1a 7 10 x WK (e)

o (39 &9

3
! 1
(C) { E,Eﬁ) (D) ( = ,zs]
F P L
(6L The solution of det(A - AL)=0be 4andBand A=| }'J :

_ 3 e
wmt[ﬁ_%]=ﬂ-ﬂWﬁ4ﬁEMﬁ [:: }_] |_

(B) x=5,y=8

[ﬂj x="’r,}l‘=]{]
{EJ x=3 fng T 4’!".
GF9T L)
(I, is identity matrix of order 2)/ (I, T2 pEE]
| T e E etk
2 P.T.0.
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62, llrl"'.Pz and P,F are two

63.

M-2022
focal chords of the parabola y? = 4ax then the chords PP, and

P,P, intersect on the

directrix of the parabola

(C) lawms-rectum of the parabola

(B) axis of the parabola

(D) y-axis

p. @ PP |WWP]P3"SPIP_|
ﬂﬁ?ﬁ}J:l#ﬂr"ﬂiﬁqﬁ‘mﬂﬁPlz 4

TRT (EH FA0d
(A) -figrea Faa Som (@) SfgrEs SCwd S
(C) wfires fea T (D) y-SCwa B

, _ 2x=1
f: X =R, X={x|0<x<l}isdefined as flx)= T

f is only injective (B) fisonly surjective

(C) fis bijective (D) fis neither injective nor surjective

f:X R X={x|0<x<l} 5T HEE 9E ™ f{x) = 1—% | TS

(A) [TFTUR 9GS TE (B) frEFTTa S+fbad ae

(€ 9w, St T (D) fate%-g 77, Tofifar-g 7
g 24 =

24 |
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65. PQ is a double ordinate of the

M-2022

64. Le ot : ; .
t F'be a non-negative function defined in [0, =/2], f" exists and be continuous for all x

and I...l'l-cf'(t}j“dtzjf{l;dt and £(0) = 0. Then
(8] 1]

[0, n/2]-T8 W-RNGFF ST  TST THC WE 0 ' -9 S Se ¢ T a7

EFII'@E (L I-.ll'l-{f'm}’dt=ff{t}dt dRAI(0) =0 ireTE
5] 0

LR 11 o o2
N '{EJ{E ”L}J“'s E) r[EJ}E“d r{i}‘;
4 4 2y 2 4) 4
(3)<5 = (3} ® 1(3)3ma (2)2

4 F
hyperbola ——i——] such that AOPQ is an equilateral

fr ; '
iangle, O being the centre of the hyperbola. Then the eccentricity e of the hyperbola
Salisfipg

2

X
;~F-lmmﬁﬁﬁﬁmﬂanm a3 e figw (0 ™= &

WWPWWWHWI%WREE

(4) Icew:}/ﬁ (B E=/2/£ (C) e=23 @ c}}{ﬁ

"'--—.________-“-_

C

25 % +'I' U
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Category-111 (0. 66 to 75)

(Carry 2 marks each. One or more options are correct. No negative marks)

,EE_ Frum a ballmn risin_g "-'Eﬂit‘-ﬂ"}.’ wi“] uniform wlﬂﬂfl}' v ﬂl'lﬁ-l'.‘rﬂ a pi‘:ﬁ ﬂf slone i3 I:‘T Eﬂ.

The height of the balloon above the ground when the stonc reaches the ground after 4 sec
is [g= 32 fi/zec?)

v fuisec TR Buverd BETR @3l (o (90T G SRES T (RS A | 4 sec *MF
< st it = e e Taee B EE (g = 32 fifsec?]

(A) 220R (B) 240 ft

@ 256 fit (D) 260 ft

67. Let fix) = x? + x sin x - cos x. Then

(A} f{x) = 0 has at least one real root

(B} f{x} = 0 has no real root

(C)  f{x) = 0 has at least one positive rool
(D) fix) =0 has at Jeast one negative root
Wﬂﬁx}=ﬂ+xﬁnr—:nsxlm
flx) = 0-4% FRCw 5 2w Doy oo

(B)  f{x) = 0-92 ro0 2 Pw o3

—
‘—-—_____________
:'E —_——
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68. Letz, and z, be two non-zero complex numbers. Then

Principal value of arg(z,z,) may not be equal to Principal value of argz, + Principal
value of arg z,

(B) Principal value of arg(z,z,) = Principal value of argz, + Principal value of arg 2,
(C) Principal value of arg(z,/z,) = Principal value of argz, — Principal value of arg 2,
P‘nnmpﬂ! value of arg(z,/z,) may not be argz, — argz;

wETdz, 8 2, Wb e Wi 9 | G
(A TIEH ars[z!xi‘j. argz, + arg z, 99 FIH T8 TS 0T
@ TR arg(z,z,) = TH=H argz, + TNH arg z,

{;:1} TR arp(E,f2y) = UM argz, — TN arg 2,

(D) T arglz,z,), argz, — arg z, — S¥ T -G T 0w

ginfcos$ sinfsing cosd
62. Letd=|cosBeosd cosBsing -sinB|. Then
-sinfsing sinBcosg 0

(A) Ais independent of @ A s independent of ¢
(C) A isaconstant [ﬂ] =
de ?’5 =0

sinBcos$  sin@sing  cosd
TA¥IA=[cosBcosd cosOsing —sind |, AT
~sinBsing sinfcosd O

() 4, 67 Bora g 7y (B) A, o-97 Bz Bk oo
C) AL (D) [E"‘_] =
0 Jou3s
C S mm
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70. Let R and S be two equivalence relations on a mn-::id set A. Then
(A) RwSiIs equivalence relation R~ § is equivalence relation
(C) RmSisnol equivalence relation (D) RwS isnot equivalence relation
Sl 6 A-TS R @ S 7fo g7l 76 (oW e | TR0
(A) R § FEgArS TS 2 (B) RS RGeS HVE 2T
(C) RS TAGATS 778 33 (D) RS GTS] 76 I A

i 111 he minor axis. Their I‘I'IilIl[!H:lil'il
a reee i drawT through the posibive end of t
71. Chords of an cllipse :

lics on _ﬂ:h:- ) a purabola @ an ellipse (D) a hyperbola
£1

(Ay s W e e Sege wmefd wfEw z | wmeRm

s T E

ny BT B @B (©) @=HEE (D) 9= wRw

2 Consider the cquation ¥ — ¥, = mix = x, ). If m and x, are fixed and different lines are
72
drovwn for different values of ¥, then

{A) the lines will pass through a fixed point

@ there will be a set of parallel lines
({C)) i lines intersect the fine x = x,

(D)  all lines will be parallel to the line y = x;

¥ -y, = mix - x,) Tl R w01 Fma x, w7 7w o y, a2 fofem e
w o oy e wRT sn T e

(A) TEEwefF oaf {AR fey f o

(B) e FeeEeED 93 7% oW v
(C) x=rx, TEFENE T8 Feave v oe
(D) ¥ FRARORTy = x, -7 T T2
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73. Let plx) be a polynomial with real co-efficients, p(0) = 1 and p'(x) > 0 for all x € R. Then
. (A) p(x) has at least two real roots
(B) plx) has only one positive real root

@ p(x) may have negative real root
(D) p(x) has infinitely many real roots

apga et fafl gg et px)- 9% TFT@ p(0) = | & %8 x e R-9 W01 p(x) > 0 | (ITeT
(A) pla) - TR 0 < I

(B) pm-mwﬁmwmﬂwm

(©) plx) -7 G HTGE TR Ty 0TS A

(D) plx) < TR T T ey AT

74. Twenty metras of wire ig availahle to fence off a flower bed in the form of a circular
scctor. What must the radius of the circle be, if the area of the flower bed be greatest 7

WWMMrmmWWmememwm
flower bed-uT et rdes ora ¢

(A) 10m (B) 4m @ R @) 6m

. Theliney=1x+5 touches
the parabola y? = 20 @ the ellipse 92 + 16y2 = 144
2 '3 \
@ 'Mhm'bﬂla*;;‘%ﬁ (D) thecircle x? +y¥= 25
Y=x+ 5 Tmrad

(4) W}'&: Eﬂ_‘f—ﬁﬂflfm
(B) Eergm 0x? + 16y2 = 144 15 =i =

3 r
() x Yo
‘FIHEH % 1 -1 =i 77
(D) @2 +yt=25 F~rfam
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