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. INSTRUCTIONS _

All questions are of objective type having four answer options for each.
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
Calegory-ll:-carry 2 marks each and only one option is correct. In casc of incorrect answer
or any combination of more than one answer, % mark will be deducted. ' .
Category-III: Carry 2 marks each and wion(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 opﬁ?)'ﬁ 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 mark will be awarded.
Questions must be answered on OMR sheet by darkening the appropriate bubble marked A,
B, C, or D. Question booklet series code (A, B, C, or D) must be properly marked on the
OMR.
Use only Black/Blue ball point pen to mark the answer by complete filling up of the
respective bubbles. '
Write question booklet number and your roll number carefully in the specified locations of
the OMR. Also fill appropriate bubbles. L 3.
Write your name (in block letter), name of the examination center and put your full s'igriature
in appropriate boxes in the OMR. _
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 to
folding or putting stray marks on it or any damage to it. The consequence of such
invalidation due 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 material, calculator, 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 and 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 leaving the Examination Hall.
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-I (Q. 1 to 50)
(Carry 1 mark each. Only onc option is correct. Negative marks — Ya)

sin(a+1)x+sinx
x 3

" The values of a, b, ¢ for which the functlon f(x)=4{c,x=0

(x+bx )y -Xx /

» x>0
bxy
is continuous at x = 0, are
- 23 o3 1
3 (A) a_zab 2’0 3 I
(B) a=—§, c= E , b is arbitrary non-zero real number.
2 -
- 5 3 3.
P b=-—-—,C=——
©) am-3:0=75°%3

a=-2,beR-{0},c=0

sin(a+1)x+sinx
( ) x<0

3

X

a, b, ¢ -3 TETA T4 & SCTF f(x) = 1¢,x=0

(x+ bxz)%-x%
l:\x}é

, x>0

3 3 1
A a——-—’b::__’ = -
(A) : ; c 5
(B) a=_%,c=%,bwwwli\nm
€ a=-2p- 3.3
2 2 2

(D) a=-2,beR-{0},c=0
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2 |} 3x-x? .
2. Domain of y = ,[log;, 5
3x—x? S
y = q/login—; WA TGN
A) x<l (B) 2<x @ 1<x<L2 (D) 2<x<3

Let f(x) = a, + a, [x| + a, [x[> + a; x>, where a, a,, a,, a, are real constants. Then f(x) is
differentiable at x =0 :

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

(B) for no values of ay, a;, a,, ;.

@ ‘only ifa, =0

(D) onlyifa; =0,a;=0

A 9 6(x) = 8y + 3, 1l + ay b +ay kP, TR ay, 2y, ay, a; I LIF | ©(F f(x)
AT x = ( S SRFIFAAAN Z( |

(A) ay,a,, 3y, a;-9 T TSI T &)

(B) 2y, a;, 2y, a;-49 T T G2 T

(C) W AM a, =0T

(D) RETE A a, =0,a,=02W

4 Ify=en 'xhen
i y = o' x 7, oL
(1+32)y, + (2x - 1)y, =0 B) (1+x)y,+2y=0
© (A-x¥y,-y,=0 (D) (1+x2)y,+3xy, +4y=0
%]
4 e
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s, lim(—l—ln l—iiJis
x-0| x \fl-x

(A) %
B) 0
© 1

(D) does not exist / -3 &f¥G 73

6. Letf:[a, b] > R be continuous in [a, b], differentiable in (a, b) and f(a) = 0 = f(b). Then
there exists at least one point ce(a, b) for which f ‘©=1(c)
- (B) f'(x)=f(x) does not hoild at any point of (a, b)
(C) atevery point of (a, b), f'(x) > f (x)
(D) atevery point of (a, b), f'(x) < (x)

£:[a,b] >R, [a, b]-T® S, (a, b)-TS ST € £ (a) = 0 = f{b) | TIOHE
(A) 9 @3 R ce(a, b) -7 g SR TR £(0) = £ ()
(B) (a,b)-93 TP WL £'(x) = £ (x) TR

(C) (a,b)-«d oSl e £'(x) > f (x) TR

(D) (a, b)-47 &ffSH e £'(x) < £ (x) T

T Em
C 5
E%ﬁ PT.0.
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7. I1=[cos(Inx)dx. ThenI=
[ =] cos (Inx) dv, CTCF@ [ =
@ . ;_ {cos (Inx) +sin (Inx)} +¢ (B) x*{cos (In x) — sin (n ) 4
(C) x*sin(lnx)+tc (D) xcos(ing)+o

(c denotes constant of integration) / (¢ NFAE PR LIF M)

8.  Letfbe derivable in [0, 1], then

C

there exists ce(0, 1) such that If(x) dx=(1 - c)'f(c)
0

B) th i i
(B) there does not €xist any point de(0, 1) for which If (x)dx = (1 -q) f(d)

() jf(x)dx does not exist, for any ce(0, 1)
0 : ,

: |
D) jf(x) dx is independent of ¢, ce (0, 1)

0 3
TEAFEL, [0, 1)-9 STy | TR

(A) 0, 1)-9 @ ¢ R SRy s @ Jf@dr=0 -0 1) 27
0
(B). I T de(0, 1) -9 SR TR T e de(x)dx=(l—d) fd) 2@

© () dx -5 ST TR TG e 0, )
0

@)  [£(x)d, e Tor AT 7 Ceaic o 0, 1)
B |

e e e — — —

_ i , EEE
c 6 ey
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h
9. Let (X _4e=2 .
I Ty 3 800 + ¢ then

WW I —x}é dx= 2 fx)) + ¢
ﬂ 3 g(f(x)) + c | TC=F@
A) fx)= Jx, glx)= x% : f(x) = x% ,g(x)=sin"lx
©) )= +x,g@)=sin"x (D) f(x)=sin"' x, g(x) = x%

(c denotes constant of integration) / (¢ SFAI PR YT W)

L 2 sin x
10. The value of (cosx)
_'! (cosx)S'™* 4 (sin x)®0S*

dxis

% (cosx sinx

- 2 dx -99 99 T
b[ (cosx)™™* + (sin x)<OS*

@ % 33 0 © % © Y

X
btcos 4t—asin4t asin4 .
f 2 dt= 3 x—l,(0<x<%). Then a and b are given by

11. Let lim

€—0+
€

* bt cos 4t —asin 4t asin 4x
f 2 dt= —1,(0<x<%)ltﬂtmat3b—tﬂ?mﬁ

X

I P lim

e—=0+
€

(A) a=2,b=2 a=J},b=1 (C) a=-1,b=4 (D) a=2,b=4
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Cosx
12. Letf(x)= I ¢ dt. Then '(—H equals

sin x

COS8x -
AR = e dt :wr(ﬂ 7T

o ®-F o ®-k

£(xy) .
13. Ifx Sy y=x , then |f (xy)| is equal to
dx f'(xy)’

dy flxy)
% x P At ey f,( ) . 2, @ If (xy)| 23

ch (B) Ce’ ©) cex? (D) Ce"%

where C is the constant of integration. / T C AT+ RF

14. A curve passes through the point (3, 2) for which the Ségment of the tangent line
contained between the co-ordinate axes is bisected at the point of contact The equation

of the curve is
a6 T (3, 2) e, Waﬁ%%wﬁmwﬂw
Rl @ ~piRre RS 79 | IEELIBe TR 7=

2

B y=@-7 B) x=-+2

©) =6 | D) x2+y2-5x+Ty+11=0

Seanned with CamScanner
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; d d .
1S. The solution of cos y —&%= eXtsiny 4 y2esiny o f(x) + esiny = C (C is arbitrary real

constant) where f(x) is equal to

dy = i sin : -
cosy a_ex+smy+x2e y_L‘TﬂWWﬁ[f(x)._'_e—-Slny:C (Cmmww) |
Gt f(x) TE

<. 1 1B -x,1 3 T EN 1
A) e +—x B e *+=x C X e x3 x4 2,3
(A) = (B) - © eF4ox e+3x

16. The point of contact of the tangent to the parabola y2 = 9x which passes through the point

(4, 10) and makes an angle 6 with the positive side of the axis of the parabola where
tan 0> 2,1s

y2 = ox SIRgrea Seifag aﬁﬁﬁ‘@ﬁ%‘““ﬂ‘ﬁ?@ 10) R et e
WWWOW@R*MWGtanB>ZWIW@W

_ [%2) B) 4,6) © @ 5) @) [1 1)

Sigree wrwy

4’6
17. Letf(x) = (x - 2)!7 (x + 5)*. Then
(A) fdoes not have a critical pﬁint atx=2
(B) fhas a minimum at x =2
@ f has neither a maximum nor a minimum at x = 2
(D) fhas a maximum at x = I2
AT f(x) = (x - 2)17 (x + 5)24 | GICF@
B x =2 e o fx)-w o SRR R
(B)  x =2 T f(x)-97 FTHON I ST
©) x=2Tam S f(x)-a% Ry A 6 g S
D) x =2 TR f(x)- % 4155 Ry W

9]

—— — —

Y S rro.
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18. If §=‘i‘+ji—fc,5=§—j+f< and ¢ is unit vector perpendicular to a and coplanar with a and
b, then unit vector aperpehdicular to both 4@ and C is
ST S® d=i+j-kb=i-j+k, ¢ qF T tm_if'ﬂf TAq AT AR 4 8 b -9
X GFOA | ICR@ 4 8 ¢ ToEE B ¢ ¥Ie (@9 d R
e (-2i+k) @ i%ﬁ'-ﬁ)

) i—lﬁ(z'i‘—fm‘c) L) ©

If the equation of one tangent to the circle with centre at (
3x +y =0, then the equation of the other tangent through the origin is

P R T (2, 1) TS SR | @ &R TR (40T W s i e
=1 3x + y = 0 | TICR(@ Y& (03 SFe §97 = {Fd swsiedd 2@

B) x+3y=0 @ x—3y=0 @) x+2y=0

2, —1) from the origin is

19.

(A) 3x-y=0

20. Areaof the figure bounded by the parabola y2 + 8x = 16 and y2 —24x = 48 is
@ Usquit @ 25 T % 24 <o uni
9 3 V0S¢ unt  (C) 9. unit D) —sa unit

Wﬁ?’@"a‘ﬂyz+8x=16@y2—24x=43 wﬁmﬁiﬁm e

1 32 -
&) Uad qze 32 -
D s 3 Ve () ?aﬁam D) -——2543’f aT®

21. i ing i ight li i
A particle moving in a straight line Starts from rest and the acceleration at any time t 1S

a - kt? iti
kt* where a and k are positive Constants, The maximum velocity attained by the

particle is
MWWWWWW e ¢ T G a — ki, a @ K

UGS YT T, TZIF HAEpd ﬂﬁi_@ﬁ_m
oA

2
-.___E U ®) %H M A5 R Y 4 ® 2
A : —aE —20
G

C .
10
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22. 1Ifa,b,carein G. P. and log a — log 2b, log 2b — log 3, log 3¢ — log a are in A. P., then

a, b, ¢ are the lengths of the sides of a triangle which is

(A) acute angled obtuse angled

(C) right angled (D) equilateral

23,

I\ a, b, ¢ BTIGT AfSTS UE 992 log a — log 2b, log 2b — log 3c, log 3¢ — log a &4

opoiRoT® QI ST a, b & o T Rrgters B <1z oy 202 o1 g 20
@A) STE= frge - B T fags
(©). T frge | (D) TR fage

Leta =(12+224 n®)"and b_ = n" (n!). Then

(A) a < b, ¥n
a,>b. Vn

© a,=b_for infinitely many n

(D) a, <b, ifnbe even and a,>b_ ifn be odd
T2 =(12+224+ n*)" 8 b =n" (n!) | B
(A) a,<b, Vvn .
B) a,>b_wn
() SR RAF - T < b,

(D) nqﬁﬂﬁt‘mWanﬁbnanﬁﬂﬁ:WWa >b E
n n

———— —

Y g@% P.T.0.
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24. The number of zeros at the end of [ 100 is

100 -3 TCY >[4 Y1 20

) 21 (B) 22 (C) 23 .24

Js. If| 7 —25i | < 15, then Maximum arg(z) ~ Minimum arg(z) is equal to

= |z — 251 | <1527, W< A arg(z) — T4 arg(z) T
| 4
3 VYL
(A) 2cos” i (E] 2cos ( 5J
. s \2
© g.-;-cos_’ [%) (D) sin™! (E) —cos™! (g)

(arg z is the principal value of argument of z) / (arg z, z-99 NRSTICET JATH JAI)

. 4 - (‘{*‘XJ
26. Ifz=x-iyand z/3 =p+iq(x,y, p, qe R), then Fz’ qz is equal to
(P +q%)

% [E*"Z]
Wiz =x—iy 4R 273 =p+iq (v, y, p, qe R) 7, wrg P4

(P*+q?)
© 1 3

If a, b are odd integers, then the roots of the equation 2ax?

rational (B) irrational

- W =R
4) 2 ®) I

27.

(C) non-real

| (D) equal
zﬁa,bawvm:ww,wcazm2+(2a+b)x+b=o,a¢oﬁwqﬁ’rww
(‘A) T 309 (B) YW Z(Q (C) IR D) M
¢ 12 T —
)
12 |
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28. There g
. are n-wh ;
Ite and n black balls marked 1, 2,3, ... n. The number of ways in which

W€ can arrange the : )
g¢ these balls in a row so that neighbouring balls arc of different colours is

y Ly

S S 1 7o 9% IS @ “Ae17 76 7 o 9299 20 | ST AT A FA
EIG

N FREGF M T 8 n R A T 1, 2, 3, ... 1 791 B 4 2o | ST aF6

_ - (2n)!
(A) (@)? B) (2n)! @2@1;)2 ®

29. Letf(n)= ontl g(n) =1+ (n+1)2"foralln e N. Then

A) f(n)>e®)

f(n) < g(n)

©) f(n) aﬁd g(n) are not comparable.
(D) f(n) > g(n) if n be even and f(n) < g(n) if n be odd.

ﬂ(-{iﬁ?ﬂﬁn e N-99 &7 f(n) =2l gm)=1+( +1)27 | BT

(A) f(n)>g(n_)
® f@)=<en

© g -7 AT (RN Dl <l WA AT

(D) IfF n g9 T O f(n) > g(n) 8 fr n ©1g7 2T O f(n) < g(n) (I |

30. A is a set containing n elements. P and Q are two subscts of A. Then the number of ways
of choosing P and Q so that PN Q= @ is
A, n T R 96 76 | P 8 Q, A-99 7o S0 | PNQ = ¢, P 8 Q 16 TR0 T©

Y 757 A WY O R XA
(A) 22n_2n Cn (B) on (C) 3n_] @ 3n
.. “__l__-@% ______ ot
c 13 £t P.T.O
At
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31. Under which of the followfng condition(s) does(do) the system of equations

1 2,404 x) (6 :
2 1 2 y |=| 4 [possesses(posses) unique solution ?
1 2 @z \a)
(A) VaeR (B) a=8
(C) for all integral values of a ‘ a8

1 "2 =4 \fx) (6

| =[ 4 | ANFATOTRT AN T
ffElRe @R (SReE @ (2 1 2 |y |=|4
s 1 2 (a-9))\z) (a

I ?
() vaeR | (B) a=8
©) -7 e 9T WA G (D) a=8

=2 (=) X
B2. IfAx)=|x-1 x> (x+1)*|, then coefficient of x in A(x) is
x (k4D (x+2)

=2 (- ¥ |
MWAx)=|x-1 x*  (x+])’|TW, OE@AR)-9 x T 72 TE
x o (x+D? (x+2)°

(A) 2 -2 © 3 D) -4
o0
: : i

14 | Head Office : 96K, S.P. Mukherjee Road, Hazra More, Kolkata -700 026, Phone - 24551840 / 24544817
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1 a 3
33. Mp=|1 3 3 isthe adjoint of the 3 x 3 matrix A and det A = 4, then a is equal t0
| 2 4 4
] g B8
Wp=|1.3 3|,3x3 0" A9 adjoint ThF 77 97 det A =4 7Y OF ¢-97 TN
2 4 4

@

(A) 4 1 © 5 (D) 0

| 1= 1 . a b .
34. IfA= [0 i] and A2018 = {c ; ), then (a + d) equals

j=

hes ¥ P _(a b
_'qﬁA—(O .JGAzola_[c d)w’w(ﬂ-d)‘ﬁmm

A) 1+] 9
© 2 D) 2018

35 LetS, T, U be three non-void sets and f : S — TLg:TosvUu an;i co d
A : mposed mappin
8 £:8 > U be defined. Let g - f'be injective mapping. Then o

(A) fgb injecti
g both are injective, (B) neither f nor g is injective
Y -
@ Is obviously injective, D) gis obviously injective.
TS, T, U b spjey o1 e ¢ S—)T,g:T-»U@'ﬁtmiFf?m‘Tg-f'S——)U
RIS 91 39 | i g - f GtFs a2, w2
(4) £ g CoE g 3@ (B) 18gTITE qtzs ot 7y

© (98 Gtee 2 (D) g% QWow g

| 15
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2x i following is
; - 2% which of the
36. For the mapping f: R -{1} >R~ {2}, given by f(x) ST
correct ? :
i but not one-
(A) fis one-one but not onto (B) fisonto bu d
i e-one and onto
(C) fis neither one-one nor onto f 1s_lboth on

25
f:R-_{l}_,R_{g}mqtﬁa@mwwwftx) x_]m

' T
(A) fﬂm@@ﬁﬁﬁa‘lﬂﬂ (B) f%ﬂﬁfﬁ!ﬁ@'ﬂm

©) { qas-e W, SAfbat-e W (D) fcﬂme%qﬁfﬁaqmim

-

- ' ' 3x+1 1-x
37. A, B, C are mutually exclusive events such that P(A) = ——, P(B)=—4—and
1-2x . ]
PO)= % 4 Then the set of possible values of x are in
A B 6 C g foib s fRfftrs w7 @ PA) = 3"*1,'13(3):_1"" 2

1- |
P(C)=% Y | PIUF(E x-99 TR AL T6 JE

@ [0,1] [l,lJ o Bﬂ

32

38. A determ; . ‘ _
; A Tminant is chosen at random from the set of aJ determinants of order 2 with
ents 0 or | only, The probability that the det

erminant chosen is non-zero is

AR 9
A) 2
T ® 3 1 o 3
c A 4 8 s S
.
16 |
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39. If (cot o)) (cot @) ...... (cot a)=1,0<a,a,, ... o, <7/2, then the maximum value of
(cos ay) (cos a,) ...... (cos o) is given by

(cot o)) (cot @) ...... (cota )=1,0<a, oy, ... 00, <72 RCA

(cos ay) (cos a.,) ...... (cos o )-9a9 A T 2
! G 1 1

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

=6 bR T W &4 &7 (2, 0), (0, 2) 8 (1, 1)-97 vRTSD Tersforsry s ofiy
oy T, OF & e @ {fre Rt == ol ==

@ L) B 1,-1) © 1,-1) 11

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 at A. Then the locus of the vertex is

AABC@WABWWG2a¢1wmvi=ﬂm%tﬁﬁ¢ﬁ=§fﬁamﬁm
Wm%mﬁwwamawwgﬁmmwxmﬁme
TR A-TS TR | TICH ey vrestastel 2@

(A) x%2+y2+2axsina+a?cos o =0

x? +y2 — 2ax — 2ay cot a,= 0

(C) x2+y2-2axcosa—a? =0

(D) x2+y?—axsina—aycoso =0

EE
> e\ 17 m%g P.T.O.
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lane is 1 unit,

42. If the sum of the distances of a point from two perpendicular lines 1n @ p

then its locus is
B) a circle

a square
(C) astraight line (D) two intersecting lines

aﬁwqﬁwmmm@waaﬁﬁ‘@mmﬁm ] G99 |

Ties@ @ Rva TRl 2@
(A) 93D FTFA B) 4 IS
© & FEEE D) W RTEA T

43. A line passes through the point (-1, 1) and makes an angle sin~! [%)in the positive
direction of x-axis. If this line meets the curve x> = 4y — 9 at A and B, then |AB] is equal

to
i = 5 _n 3.0, '
(A) Eumt | Zumt © gumt. _(D) %unit
G TR (=1, 1) it @ x-S0 €A9T fwa w1ex o 41(2)
_ sin 5 39 By I3 |

vﬁ@wmﬁmﬁrﬂ:@wwA 8 B s wmw v, ST |AB| 3E

4 5 3
Q) -9% B) >a3F gz
: 5 ® 7 © 59 ®) %dlw

44. Two circles S, =px?+py? +2g'x + 2f'y +d =0 and éz=x2+)’2+2gx+2fy+d'
=0
have a common chord PQ. The equation of PQ is
TS, =px* +py’ +2gx+2f'y+d =088, Y2 My 4 ' = ) g o
L9 S PQ SR | BT PQ-G4 Hq<aet 2

(A) $,-5,=0 B) S,+S,=0
! R @ Sl_pSZ—,O (D) Sl+psz=0

——

T e, s— c— —

C
. 18 (O
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: 2 2
45, Let P(3 sec 6, 2 tan 6) and Q@sec 4, 2 tan 9) be two points on ﬁg-—l’-= I such
: 4

T T
that 6 +¢='E, 0<6,¢< 3 Then the ordinate of the point of intersection of the

normals at P and Q is

2 2 .
WA T L= 1 Boffdw w5 R P(3 sec 6, 2 tan 6) 8 Q(3 sec ¢, 2 tan ¢)
9 4

0+¢=7,0<0,¢< 2| BICFE P 8 Q Rrvre e wfbemracas s e 2

13 B _ S 5
@ = _ P 5 © 3 53 5

46. Let P be a point on (2, 0) and Q be a variable point'on v - 6)2

=2(x — 4). Then the locus
of mid-point of PQ is

T P Rfoa =g (2, 0) @9 WQWG-@Z

=2(x-4) —ﬂﬁ@ﬁﬁmm
PQ-3 Wife 7 Fesraete zrq

\ C _
@A) Y +x+6y+12=0 B) y*-x+6y+12=9

: i .
© y tx=-6y+12= yz-x—6y+l2=0

47. ABisa chord of a parabola y? = 4ax, (a>0) with vertex A. BC is drawn perpendicular to

AB meeting the axis at C, The projection of BC on the axis of the parabola is
(A)  aunit (B) 2aunit (C) 8aunit @ 4a unit

WY 32 = 4 (a> 0)-97 AB <35 i, wif¥qres MR zat A | BC T39I AB-«3 91z
BERUER Wc%wmw;wﬁqmaw%ﬁam-mamﬂﬁ

(A) aqss (B) a9z (C) 8auss (D) 4a g%
. : : TR T ——
1 & P.T.0,

Scanmed with CamScanmer
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§2 2
48. AB is a variable chord of the - =
ellipse = = +E~ 1. If AB subtends a right angle at the

e 1
origin O, then +—
oA2 TOR? equals to

2

e 257 _
Wa+ lmABWWWIﬂﬁABWOWWQQQW

T, O L
'0A? OB?

1 1 1 :
?+? B) ;2"-—'. © a2 + b2

W
(D) a%-b?

49. The equation of the plane through the intersection of the planes x + Yy+2=1 and

2x + 3y—z+4=0andparallel to the x-axis is

CTEHx+y+2=182+3y—z+4=0- aawmmmex-wwm
EEIEECEC -

(A) y+32+6=0 (B) y+3z_6=0 @ y-32+6=0 (D) y-3z2-6=0

50 The li
mex—2y+4z+4= 0x+y+z 8= Omtersecttheplancx y+2z+1=0atthe
' point

x 2Y+4z+4=0k3x+y+z-8=ommmﬁx-y+zz+z=omm

Rrrs 27 3w, 12 e 2

A) 2,5,1) B) (2,-5,1) ©) (2,5,-1) @,5,1)
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Category-II (Q51 to 65)

(Carry 2 marks each. Only one option is correct. Negative marks: %)
51. Iflis the greatest of .

1 1 1 2
2 T —x
Il=jc" cos? x dx, 12=Ie"" cos?x dx, I3=Ie *odx, Iy :Ie Adx , then
0 0 0 0 -
1 1 37 - 12
2 -x
11=Ie'x cos® x dx, Iz=je"‘2 cos® x dx, I3=J‘e—x dx, I :Ie Adx S IR |
0 ' 0—yon ' 0 0
R T JREN ] A

(A) '1=11 (B) .1=12 © I=1, () 1=1,

2 . .
5. 1im&x +1-ax—b);(a,b €R) = 0. Then
ol x4l -

. x*+1 '
11_1&{ ~ ] —ax-—b],_(a,b ER)h@WOWﬂTW{R_lm .

A) a=0b=1 a=1,b=—1 (@ a=-Lb=1 (D) a=0b=p

53. Ifthe transformation z = log tan 1;— reduces the differential equation

a2y dy d?
— — - 1 . y 1 I
S +cotxdx + 4y cosec? x=0 into the form E+ky=0 then k is equal to

. dzy dy .
(—i—x—z-+cotxa+ 4y cosec? x =0W<e TR ?I%Wﬁx, z=log tan'—;- S ERE

2
z-Q FRfRS 2 Fef 27 %+ky=ormk-mwm
Z

(A) -4 ®) 4 ©) 2 ®) -2

21

————

P.T.0.

o
ﬁﬁi
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. 2 = 4x. Then the angle between the

. tO y

two tangents is aTE T R
ey p T TG
A) w3 ®) w4 .8

( | ,

mum value of [ﬁ B 7] is

' < %% f 7=}tk then the maxi
ai i tor, p=1+i-KY it+kK,
55. If G.is a unit vector, \ v P A% s
& 5 e e T Ptk kLT 87l W ’
u’ \
®) 3 © R '

) 3

56. - The maximum value of f(x) = esinx 4 gc0sx; x e R1s

cOsX: x & R-tﬂﬁ‘ﬂ[ﬁﬁﬂﬁm

f(x) = eSinx + ¢

(A) 2 B) 2ve

@ 2wWE D) 26 /12

57. A straight line meets the co-ordinate axes at A and B. A circle is circumscribed about the
triangle OAB, O being the origin. If m and n are the distances of the tangent to the circle
at the origin from the points A and B respectively, the diameter of the circle is

G5 TR TFES A 6 B e [@n IR | fags OAB-«3 #Afige wfEFe T4 | 4
0 Rre Sfe i< A @ B TA(F VA TG m 8 n T @ 067 T4 TR

(A) m(m+n) . (C) n(m+n) (D) Yi(m+n)

: . 2 = eet
58. Let the tangent and normal at any point P(at?, 2at), (a > 0), on the parabola y 4ax m

. . p,T
the axis of the parabola at T and G respectively. Then the radius of the circle ‘through

and G is
TRYT y2 = dax-a7 ToAfER AW R P(at?, 2at), (a > 0)-LT SFES TS
RO SF TG T @ G Rrvrs (@ T | P, T 8 G o geed IR 2

2
a(l + 1) B) (1+t?) (C) a(l1-1?) ___EI}_L E_’_L),_,_,—r

e
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59. The value of a for which the sum of the squares of the roots of the equation

x2 — (a=2)x — a =1 =0 assumes the least value is
x2 = (a—2)x —a -1 =0 TR NTGEF 0T7 ST WA FTOX TS 2 a-97 T

T

@A) 0 1 €) 2 (D) 3

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

log,s x>+ (1085 i)z <2 Spieealbe e o am'fcin‘x MR (€)
e 1
@ (39 [57)
! | D) (-I— 25)
) ( 525 T

2
! 1 . = A Then
'61. The solution of det(A — Al,) =0 be 4 and 8 and A (x YJ

, 2
: qR A= | ot
TRETY det(A — ALy) = 0 -7 T4 %1438 (x YJ :

B) x=5y=8
(A) X= 4’ y = ]0 -
=—4,y=10
@)= x=3 724 x=-4y
TR @3 L)
(1, is identity matrix of order 2) / (1, %2 8
TheSE=TT . m-llm .
e shy  PTO.
23 E
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M-2022 |
ords of the parabola y2 = 4ax then the chords PP, and

If PP, and P3P 1€ two focal ch
1

P, P, intersect On the

directrix of the parabola

(C) latus-rectum of the parabola

(B) axis of the parabola

(D) y-axis

p, | CIC¥(@ ©la¥ PPy G PP
qﬁg’@y2=4ax-aqqfﬁm%m§f§ﬂﬁPlP2@P34 .

ARSI (27 A
(A) -Sifkgres e 65 (B) w¥qres SCFH O
(C) Sftea WEwTa &= (D) y-SC¥d &

2x-1
63. f:X—R,X={x|0<x<l} isdefined as f(x) = '__1—|;x—1| . Then
fis only injectivc (B) fisonly surjective
(C) fis bijective (D) fis neither injective nor surjective
1 X o> R X = (1] 0.<x <1 T oIS WIE T ) = =L 2|"2“1 s | CToRE
. A =rrs
(A) TG T T | ®) (R Setfifat TE
© faeeRbeEzE - (D) feeE-9 T, SRbae T
24 By

=

24 |
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64.

and J’ JI=(€'(t)2dt= [£®dt and £0) = 0. Then
0 0

[0, 7/2]-TS -G SAF £ GOIT FKETS WE [ £ -7 SRg AMZ @ T x-a7

& IS [i-@@pia= [tyar @ £(0) =01 Gt
0 0 .

1 1 N 1 -
(A) f(—)<—andf(-J - B (l} 1 ah %
H1z2)%3 373 ()f2>2‘mdf3<3

2 2

65. PQ is a double ordj Xy
ordinate of the hypgrbo_la ;2-~—b—2=1 such that AOPQ is an equilgteral

tr. . " .
langle, O being the centre of the hyperbola. Then the eccentricity e of the hyperbola

satisfieg

‘ﬁ@rg-’fz y: .
;f—-gfl-aaﬁfﬁ‘ﬁmﬁmpq 4R AOPQ @If6 R fager (0 2= @

R ) | BT, e SRl T4 et B 9 T 2

(A) l<ec 2«/5 (B)I °=%§ (C) e=243 e>%g

—
——
. ———

—

25 %@g P.T.0,

Let f be - : . :
a non-negative function defined in [0, n/2], ' exists and be continuous for all x
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Category-III (Q. 66 to 75)

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

66. From a balloon rising vertically with uniform velocity v f/sec a piece of stone is let go.

The height of the balloon above the ground when the stone reaches the ground after 4 sec

is [g = 32 ft/sec?]

v fi/sec mﬁ@m@m@!ﬁﬁaﬁmmaﬁwmmﬁﬁw sec A&
T4 eRERsTt B = ITF 4 [Rea $55%1 R(A [g = 32 fi/sec?]

(A) 220 ft | (B) 240ft
@ 256 ft ®) 260 i

67. Letf(x)=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
(€) fx) =0 has at least one positive -
(D). f{x) = 0 has at least one negative root
T Ax) = x2 + x sin x - cos x | PICF(@
(@ ORI Ny S —
(B)  f(x) = 0-97 (o w57 ey
© =093 775 af g ey AT

fx) = 0~ FWo1Tw 5 Yerge ey araera

26 Eﬁ S5y
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68. Letz, and z, be two non-zero cdmplex 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 z,

© Principal value
Princil;al value of arg(z,/z,) may not be argz, — argz,
ﬂcqm'zlezzﬁﬁﬂ‘l‘ﬂ'ﬁﬁ?fﬂﬁltﬁtw |
(A) ERiEl arg(é!ij, argz, + arg z, 9 A -8 (S AT
®) ‘{ﬂ“ﬁ arg(z,z,) = I argz, + I arg z,

(;:) AT arg(z,/2,) = TN argz, — I arg z,

D) T arg(z)/z)), argz, — arg z, — S A -8 TS A

sinBcos¢ sinBsing cosO
69. LetA=|cosBcos¢ cosOsing —sin6|. Then
-sinBsin¢g sinOcos¢ 0

' (A) Aisindependent of 6 A is independent of ¢
(C) Aisaconstant : . [dA) -
il =0
® %),

|sinBcos¢ sinOsing cosO
A= cosbcos¢ cosOsing —sinb|, CHG
' " |-sinBsin¢ sinBcosdp 0

@ 4, 67 Bora e 7y B) A, 0-97 B e 7w
© AGw D) (E'EJ ~0
| 40 Jg.n/
C . fa-im

of arg(z,/2,) = Principal value of argz, — Principal valug of arg z,
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70. LetRand S be two.equivalence relations on a non-void set A. Then

%
(A) RUS is equivalence relation R N S is equivalence relation

(C) RnSisnot equivalence relation (D) R U S is not equivalence relation
e B AT R 8 S 6 STl 7 (a3 SR | CCFLa
(A) R U S ANQATS! YA (I (B) R A § Sgerel 195 [

© Rﬁswmmm (D) R U S Aol ¥H I

Chords of an cllipse ar¢ drawn through the positive end of the minor axis. Their midpoint
1. ords o ’ :

lies on 2P o aparaﬁola @ an cllipse (D) a hyperbola
(A) ﬂ"“;:m rgE T R W See amefe wfEe @ | el
e ’
A 2 TS B) wbsfgs  (C) 90 TS (D) 93> RIS

12 Consider the equation y —y, = m(x — x,). If m and x, are fixed and different lines are
drawn for different values of y,, then

(A) the lines will pass through a fixed point

there will be a set of parallel lines

@ all lines intersect the line x = X,

(D) all lines will be parallel to the line y = X,

y~yP=m(.r—.rl)ﬁWqﬁﬁmWIﬂﬁmk3xl - Afaaei z7 @ yl-tﬂ‘iﬁﬁ?ﬁw
T foR o et sfee s 2w o

(A) EERef g3l AfAE o farg we
(B) TSI NIFINGTERE G 6 #1a; A
(C) x=1x, FEERME T FEeanefE =7 +949

(D) 8 AN y = x| -3 FI T

C 28 o %&m

28 |
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73. Letp(x) bea polynomiél with ;eal co-efficients, p(0) = 1 and p’(x) > 0 for all x € R. Then
‘ (A) p(x) has at least two real roots ‘
(B) p(x) has only one positive real root

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

TRea wTzet B QAR p(x)-a= TH@ p(0) = 1 s 77 x € R- L‘mrorrp(xporm
() pl) -8 FHOICF 70 T e S

B) px)-9¥ GG AIGT AT T SR

(C) p@) - GFHAQ YIGF I ey YIS A

(D) ) - SPTTRLTE IR ey AT

4.\ TWenky metres of wi;e is available to fence off a flower bed in the form of a circular
sector. What must the radius of the circle be, if the area of the flower bed be greatest ?

O SR GF flower bed =61 s w17 20 m (3% &R | J&9 % F© I
flower bed-43 @ 1455 379 2

(4) 10m ~ ® 4m © 5m ©) 6m
75. The line Y=x+5 touches .
the parabola y? = 20x the ellipse 9x2 + 16y* = 144
@ the hypcrbola-;—; —-_);—2=1 (D) the circle x? +y2 =25

Y=x+ 5 ez
(A) e y2 = 20 x-1 =1 2
(B) ©org 942 + 16y2 = 144 -7 =P 37H

©) -rRE —--—_1-t¢=vf=f I

(D) T8 +y2 =25 (& =0 a0

e —— ——

¢ ' 29 %é% I m
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