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o S Question M-2022
Booklet Series |
Subject : MATHEMATICS
(Booklet Number)
Duration : 2 Hours | Full Marks : 100

INSTRUCTIONS

. All questions are of objective type having four answer options for each.

2. Category-I: Carry 1 mark each and only one option is correct. In case of incorrect answer or
any combination of more than one answer, % mark will be deducted.

| 3. Category-II: 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.

4.  Category-III: 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 mark will be awarded.

5. 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.

6. Use only Black/Blue 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.

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

9. 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.

10.  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. |

1. Rough work must be done on the question paper itself. Additional blank pages are given in

I the question paper for rough work.

I2. 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(ies) is /are found
between the two versions, the information provided in the English version will stand and will

i 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 — %)

Under which of the following condition(s) does(do) the system of equations

2 1 2 y |=| 4 |possesses(posses) unique solutisn ?
(A) VaeR (B) a=8§
(C) for all integral values of a (D) a#8

fafefee M e 9@ (2 1 2 |y

|
:
]
;

A 2

(A) VaeR (B) a=38

(C) a-9% FPel AT NEHA &) (D) a=8
x=2  (x-1)° X

It A(x) = | x—1 x? (x+ 1)3 , then coefficient of x in A(x) is
L x (x+1)F (x+2)°

x—2 (x——l)2 X
W AGx) = [x -1 x* (x+1)° | TH, @ A(x)-9 x S 29 (S
x (x+1)?  (x+2)°|

(A) 2 (B) -2 (€) 3 L ~4

g e e ah R i T N L L T R T A S e———— S et i — iy A TEEE—A A | — i i oyl T A o A rfytialr TR RN,

[®] [}
3 e P.T.O.
o
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1 1 b
3. HA= (0 ] and A2V18 = [a d)? then (a + d) equals
1 C

gﬁA:(; ?J@Azmaz{a 2] Ry, 99 (a + d)-9<9 S (9
1 C

(A) 1+ (B) 0 (C) 2 (D) 2018

4. Let S. T. U be three non-void sets and £ : S—> T, g : T — U and composed mapping

g - f: S — U be defined. Let g - f be injective mapping. Then
(A) f, g both are injective. (B) neither f nor g is injective.
(C) fis obviously injective. (D) g is obviously injective.

TASAS, T U oA S 76 @ f: S > T,g: T - U 8 &S At g f:S > U

TGS 4 WY | T g - £ AES Had T, O

(A) f, g TOAE UFTT X (B) {8 gT(3o2 OIS pad 77

(C) {oNE G(FF T (D) g ST AUFSF TA
1 o 3

5. Ifp={1 3 3|istheadjoint of the 3 x 3 matrix A and det A = 4, then a is equal to

2 4 4
1 o 3

TWp=11 3 3|,3x3GHA-97 adjoint THF TT 932 det A = 4 TY S o-9F T
2 4 4 |

EIG

(A) 4 (B) 11 (C) 5 (D) 0

LOLLEGE.
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3x+11 P(B)"—l_x and

A, B, C are mutually exclusive events such that P(A) = . ;

1=2
P(C) =
(C) ;

~ . Then the set of possible values of x are in

A, B 8 C @ foab s=~q fbgg W @ p) = 3x;1, P(B)—l;x G2

P(C)= 1-—-52:: T | TACH(E x-93 BT ANAS 516 279

] 1 13
e D ﬁ
3 (D) 373

b — b -

(A) [0, 1] (B)

L
3

(C)

B8
13°2,

A determinant is chosen at random from the set of all determinants of order 2 with

elements 0 or 1 only. The probability that the determinant chosen is NON-ZEro 1S

TSt @ e fidfe e aw @3 Rdine mewt 29 w1 AR e (@3 WG
0 93 1 | [Refreresfba S srjay 2ew sTeRE 279

3 3 ] 5
A) — B) = C) — D) -
(A) Y (B) : (C) 1 (D) ;
For the mapping {: R -{1} - R - {2}, given by f(x) = 2x1 , which of the following is
x_
correct ?
(A) fis one-one but not onto (B) fis onto but not onc-one
(C) fis ne.ither one-one nor onto (D) f1is both one-one and onto
f: R-—{l} — R - {2} baaflo gorm sere SIT& T f(x) = leiﬁlw
x—.
(A) fales fog Seffafbad =g (B) fTeffbad fog gtoe 7y
(C) falFs-8 7Y, Tofafbaed-s a3 (D) faFs 8 ToAfdbue Tog3 3=
o -_LE:,:EI#_ _
5 2% P.T.O.
Gl
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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 pomnt

G sermE FEead 1A fenlt [ (2, 0), (0, 2) 8 (1, 1)-99 ATk Qersifasry 7fE IW
wey 77, OA @ e 17 g Repe =0 ¢S 2=

(A) 1.1) (B) (1.-1) (C©) (1.-D Dy (. 1)

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 1s

AABC f&erera AB € ¢ 8 2a GFF Ay RO | MY e [t @ O G@TeNd
mmm%mﬁﬁwﬁwaW|mm§ﬁmmAwa—wme

TG A-(S AT | TICHE MR AL I
(A) x*+y?+2arsino+a*cosa=0

(B) x2 + y? —2ax — 2ay cota =0

(C) x2+y2—2axcoscx—-32:()

(D) x?+y?—axsina—aycosa =0

If (cot a,) (cot ay) ...... (cota ) =1,0 <0y, Oy, .ol o < m/2, then the maximum value of

(cos o)) (cos Q,) ...... (cos o ) is given by

(cot o) (cot 0y} ... (cota ) =1,0<ay, 0y, oot O < n/2 (A

LOLLEGE.
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12. 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

(A) %unit (B) -i—unit (C) %unit (D) %unit

O30 FETAA (-1, 1) T @22 x-orFe A Ige e S sin! @J 31 T I |

T & FEeraUs I@EN X2 = 4y - 9-TF A @ B fI9e =% I3, B2 |AB| @

IS ®) =¥ ©) avs 0) aw

13. Two circles S, = px? + py* + 2g'x + 2f'y + d = 0 and S, =x*+y*+2gx+2fy+d' =0
have a common chord PQ. The equation of PQ is
M08 S, =px? + py? + 2g'x + 2f'y + d= 08 S, = x2 + y2 + 2gx + 2fy + d’ = 0 -7 93
AR T PQ SR | ©OF PQ-44 N9 T

(A) 5,-5,=0 (B) §5;+S,=0 C) S,-p5,=0 (D) §,+pS,=0

14. If the sum of the distances of a point from two perpendicular lines in a plane is 1 unit,

then its locus 1s

(A) asquare (B) acircle

(C) astraight line (D) two intersecting lines

G0 T ufo AT TR 3 E @ ored 90 AN TG TR 79 | 939 |
I @ {999 w9 T

(A) @6 2sfrra | (B) «fo 3@
(C) @3B FAger=a (D) W6 Rt FEeE

b SR i, § ekl i P, | L P A AT MR o PR e Faih o, (AR e i § bl o, § AP | A | T R R L L . § S, LA S, bl i P, it i, syl SR, PR . PSR R, | BT L rEr— E—— e — PP P Sl eys——

A 7 = PT.0

LOLLEGE.
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15. Let P be a point on (2, 0) and Q be a vanable point on (y — 6)* = 2(x — 4). Then the locus
of mid-point of PQ 1s

T 37 P RiBa SEH (2, 0) @3¢ 5edN Q b (v — 6)2 = 2(x - 4) -7 Ty | IR
PQ-a% WA LAY T
(A) y2+x+6y+12=0 (B) y?-x+6y+12=0

(C) y*+x—-6y+12=0 (D) y?-x-6y+12=0

16. AB is a 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 (D) 4aunit

Sf4g3 y2 = 4ax, (2 > 0)-99 AB 43 1, wfigred M 7 A | BC (36 AB-49 T
Y G STHE C e W I | SKJLeT WFS $ofd BC-99 ATFA 2

(A) ad9TFd (B) 2a 9% (C) 8a Y33 (D) 4a 9FTF
2y
17. Let P(3 sec 8, 2 tan 0) and Q(3sec ¢, 2 tan d) be two points on —-5--—--4—= 1 such

that © + ¢ = %,0{9,4}{ % Then the ordinate of the point of intersection of the

normals at P and Q 1s

2

2 .
A 99 xg- y4-— |- Bofz® WG &9 P(3 sec 0, 2 tan ©) 8 Q(3 sec ¢, 2 tan ¢)

9+¢:§,0{8,¢>4% | ITE@ P 8 Q e wfFe SfeeRrEd [@hiE (3 T

13 13 5 S
(A) _2— (B) "_2""' (C) 5 (D) —E-

LOLLEGE.
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18. The equation of the plane through the intersection of the planes x + y + z = 1 and

2x + 3y - z+ 4 = 0 and parallel to the x-axis 1s

TAd x +y+2z2=182x + 3y -z + 4 = 0-9I AT {EF 8 x-SCF 4 FABAle O(eTd

ANFLT 2

(A) y+3z+6=0 (B) y+3z-6=0 (C) y-3z+6=0 (D) y-3z-6=0

19. Thelinex-2y+4z+4=0,x+y+z— 8 =0 1ntersect the planex ~y + 2z + 1 =0 at the

point

x—2y+4z+4=0Gx+y+z—8=0\sr'ﬂmdtﬂhﬂaﬂmﬁx—y+22+1=0WW

fmre 'v 93, 12 fmfo =@

(A) (=2,5,1) (B) (2,-5.1) (C) (@, 5,-1) (D) (2,5, 1)
o gl
20. AB is a variable chord of the ellipse —2+%: 1. If AB subtends a right angie at the
a
origin O, then : + | equals to
= 0A? OB’

2

2
Toge o+ L= 1-99 AB 935 5o Tl | ¥ AB SHEAEY O-YFTHLS A TLAR

a’ b’
1 1
<+, T e o L6y IR
0OA° OB
()?4-32_ ()azbz (C) a (D) a

L - 0 i, - > - el L i . el e, atires. el § el e e, P b, P, o WA A

g - a 9 e P.T.O
A "é‘&% 1.0,
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‘ +1)x+sinx
sin(a+1) 220

X
The values of a, b, ¢ for which the function f(x) = <¢c,x=0

(x+ bxz)%_—_x%

x>0
L bx%
is continuous at x = 0, are
3 3 ]
A = =, b= ,C= —
A) 2= 5 2'" 2
3 3 . .
(B) a= =1 = 3 b is arbitrary non-zero real number.

5 3 3
= !b:__acz_
©) a=-72.0575:073

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

' X+Sin x
sin(a+1). x<0

X

a, b, ¢ ~9% T4 WA T SAFS fx) = {c,x=0

x>0

(x+ bx?')% —X /2
bx%

x = 0 e e TR, el 2

e 3 1
=2 p=-=.¢c= —
(A) a > > C ;

3 3 ,
() a=-=, =g, WL

LOLLEGE.
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22. Letf(x) = a, + a; x| + a, x| + a, [x3, where a,, a,, a,, a; are real constants. Then f(x) is

differentiable atx = 0

(A) whatever be a, a,, a,, a,.
(B) for no values of ay, a;, &5, a,.
(C) onlyifa, =0

(D) onlyita, =0,a,=0

A A f(x) = a, + a; x| +a, x[* + a, |xP, TIAMA a5, 2, 2y, a; I IF | O f{x)
AR x = 0 e SeaFamas 3@

(A)  ay a;, a,, a;~9F T (I T TAJ

(BY a, a,, a5, a;-99 [P AHG IR WY
(C) TFITN@ T a, = 02W

(D) @@ Ma, =0,a,=0%W

%
23. Ify=elan *then

Wy = etan x Y, O

(A (1 +x%)y,+(2x-1)y, =0 B) (1 +x%)y,+2xy=0
(€) (1 “xl)yz_ylz() (D) (1+x2)YQ+3x}(1+4y:O
2
24. Domain of y = Jlegm 3x2x 1S

2
y:\/logm 3x2x WWHE‘WQ N%C’im

(A) x<1 (B) 2<«<x (C) 1<x<2 (D) 2<x<3

o P difons qquaw-ﬂ'l—rl'”-“di-ﬂ-I-hIr-_ll--_-li-_-d.I-liﬂ-nu--un_l--ﬂq—nh._—nq-u--_-_u-“-- | L] ki e — o,

| - OpD)
A 1 ]. — PIT-IOI
N

LOLLEGE.



M-2022
23, lim(lln lJr—xJis
x-0 x  Yl-x
(A) A
(By O
} © 1

(D) does not exist/ - ARG (2

26. Letf:[a, b] > R be continuous in [a, b], differentiable in (a, b) and f(a) = 0 = {(b). Then
(A) there exists at least one point ce(a, b) for which f'(c) = f (¢)
(B) f'(x) = f(x) does not hold at any point of (a, b)
(C) atevery point of (a, b), ' (x) > f (x)

(D) at every point of (a, b), f'(x) < f (x)

£ Ta, b] — R, [a, b]-(S FFS, (a, b)-TS SIIFEIN G £ (a) = 0 = f(b) | TIFA

(A) @S U f49 ce(a, b) -7 SRFG AR TWCEFE@ £'(c) = £ (¢)

(B) (a, b)-99 (& [dMro2 f'(x) = f (x) T@ A
(C) (a, b)-93 &Sl ™S £'(x) > f (x) T

(D) (a. b)-aF AfSH TS £'(x) < f (x) T@

. ks
T VRS i P R e, | et e S i, e i, S | P B, v e g, e e el i el s Ll Y, ] P, I S il - P S, e ok b . g Ly, il R il oo m ST TPUeR T o ST YR To e Wt g T T e TR e R e ]

A 12 %’ﬁ
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27. I=Jcos(lnx)dx. Thenl=

I=fcos (In x) dx, CTHRE | =
(A) -'g- {cos (Inx) + sin (In x)} + ¢ (B) x?{cos (Inx) - sin (In x)} + ¢

(C) x*sin(inx)+c¢ (D) xcos(lnx)+c

(¢ denotes constant of integration) / (¢ ANFAAS PR ¢ W)

28. Let fbe derivable in [0, 1], then
C
(A) there exists ce(0, 1) such that jf (x)dx = (1 —c¢) f{c)
| 0
(B) there does not exist any point de(0, 1) for which r f(x)dx = (1 —d) f(d)
0

C
(C) I f(x)dx does not exist, for any ce(0, 1)
0

(D) _[ f(x)dx is independent of ¢, ce(0, 1)
0

A R4 {1, [0, 1]-9Q SEBILFA[TIIAAT | ITHF@

(A) (0, 1)-4 4T ¢ Rgs aRg wie @@ [£(x)dr = (1 - ¢) f(c) T
. 0

(B) AT de(0, 1) -99 ORBG @R WG | f(x)dx = (1 - d) f(d) T

(C) jf(x)dx-aamﬁi‘mce(o,l)
0

(D) J' f(x)dx, c-9 B3 RSN 79 AR ce(0, 1)
0

e W o . ' -
LY Miﬂhl_—m“mwﬂwp."--‘q-.'--|W-nm|--hlﬂ_liﬂm1--'ﬁl.‘_ﬁ ke U R P, et i e e, ——— -y, -. .
= it . L 1 = A T, ey T (el ST s

o0
A 13 7
El% P.T.O.
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A .
SN X
29. The value of I wosp) ————dx s
(cosx)*™* +(sin x)

n +

/2..._._ (Cosx)™" 4 -cqmuEE

o (cos x)*"F 4+ (sinx)***

(A) % (By O (é) % (D) %

b 4t —asin 4t a sin 4x
30. Let Iim lcos ¥ _asin ™ = " l,(O{xa’%)‘ Then a and b are given by

e— 0+ ’[2 X
€

TRF Lm [ClCosdt—asindt . QsinAx 1,(0<x<%)1tﬂmaeb-tﬂam-n T4

€ >0+ t2 X
€

(A) a=2,b=2 B) a= ¥ .,b=1 (C) a=-1,b=4 (D) a=2,b=4

Let = — g(f(x)) + ¢ ; then
".;/1 X

dx = —g(f(x))+cif"f['ﬂ"(fﬁ

ﬂmwj\ﬁ_x

A) 1) = Jx. g0 = 22 (B) fx)= x72. glx)=sin"! x
3
(C)y fx)= Jx ,g(x)=sin"' x (D) f(x)= sin”! x, g(x) = x/2

(¢ denotes constant of integration) / (¢ FHAFACTH TR LIF QR

p—

LOLLEGE.
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If x i}f-+y=x L)

dx t'(xy)

, then |f (xy)| is equal to

‘flﬁ‘x-@-+y-“=x f(W),W,WIf xy)| (K
o £ xy) (xy)]

.
@ oA B) Ce* (€) Ce ©) ceh

where C is the constant of integration. / TIIA C ANFe« Q&

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

930 IWERL (3, 2) R, @b o e wfEs ~niee wserr TR
RmeR* & =pifere wafkefos 27 | a@mraBa Tlwed 2=

2

(A) }’"—‘-’Cz“'? (B) x:-.};_)_+2
(C) xy=6 D) x*+y*=5x+7y+11=0

COSX 5
Let f(x) = I e dt. Then f’[—g—) equals

SN X

cosx
YA FTA(x) = J‘eqtzdt IWf’[%] -G AW [

Sin X

) ¥ - ®) -J¥% © V% @) ¥

(=] ¢ (5]
135 = -1.0.
G T

LOLLEGE.
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35.  The point of contact of the tangent to the parabola y? = 9x which passes through the point
(4, 10) and makes an angle © with the positive side of the axis of the parabola where

tan 0 > 2. 1s

y> = 9x W¥3eR TAfag a3fe e wfge =rfs (4, 10) gl e wfiiqres sose
qAIGF MTT AK 0 (19 TF 0 @ tan 0 > 2 T | (ICwC@ =G 31

4 _ . 11
A |=,2 B) (4,6 4 —
(A) (9, ) (B) (4,0) (C) 4,5) (D) [4’6)

36. Letf(x)=(x—-2)""(x+ 5)*% Then
(A) fdoes not have a critical point at x = 2
(B) thasaminimumatx=2
(C) fhas neither a maximum nor a minimum at x = 2

(D) fhasamaximum at x =2

A P f(x) = (x - 27 (x + 5)% | (IC*HC@

(A) x =2 TN T f(x)- 99 (&N AW (72

(B) x =2 T3 f(x)-99 TGO W ST

(C) x =2 TR T f(x)- 49 A4 I A6 9 (FIRGIS (72
(D) x =2 TINA f(x)-99 F4w06 o @z

37. The solution of cosy A eI Y + x2eSiny g f(x) + eSiIMY = C (C 1s arbitrary real

dx

constant) where f(x) is equal to

COS Y i = "IN Y + x2S Y- AN T fx) + e Y = C (C TA Ybe BT LIF) |

CIC*(E f(x) MR

I 3

(A) e +—x" 1

1 |
B B e C e +—x D) ef+-—x
- (B) e 3 (C) : (D)

¢ o iy, | e | bl & e m RS S g e e P e e i e i i R o R e el e, O s, e G | e, L R S i R |l il - - - S - L T R T R P A S S — ——

3
A 16 Erle
' &
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38. Area of the figure bounded by the parabola y? + 8x = 16 and y2 — 24x = 48 is

11 : 32 . 1 . | .,
(A) -—é-sq. unit (B) —g—«/gsq. unit  (C) —;—’sq. unit (D) %sq. unit

SfEIETA y2 + 8x = 16 8 y2 — 24x = 48 Q4 AT WL (FAT T

(A) -]-Qlasf aTF (B) -‘-?JE?IGT aFF (C) ?mf e (D) _25_4391 aTF

39. A particle moving in a straight line starts from rest and the acceleration at any time t is

a — kt*> where a and k are positive constants. The maximum velocity attained by the
particle 1s

FORE F @ F I@ AR AN [FHE S ¢ AT 949 a ~ ki2, a 92 k
YAIGSF YIF T, STA AEID o731 74

(A) %M (B) %ﬂ (C) a% | (D) 2\/’%

40. If d=i+j-k,b=1—j+k and T is unit vector perpendicular to 4 and coplanar with 3 and

b, then unit vector d perpendicular to both 3 and ¢ is

Ly
b

™S S a=i+)—-k,b=i—j+k, ¢ 96 TS (OFF 13- WA TqT W WL 3 G b -9
X AFTOAY | PICH(E 2 8 ¢ SOUd 394 617 8@ UFF (924 d T[@

:-j—g(zi—j+ﬁ) (B) i—j—5(3+ﬁ) (C) i—j-z-(iwzjnl) (D) :::/1-_2-(*—12)

(A) -

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

3x +y = 0, then the equation of the other tangent through the origin is

936 G @7 (2, -1) TS WM | @ IS Yol (AF WEs 93 ~pfea led
LA 3x + y = 0 | IR Y™ (A WES Qo =g T0ead 70

(A) 3x-y=0 (B) x+3y=0 (C) x-3y=90 (D) x+2y=0

s S . R ——, S —— R e S PRaR . S P — | ARy | A B R § S, i R i, § e ks e | L | R S TER B | Y . by e, A S, il

Sy e S I TR L ST TR I R S L

A 17 ‘ e PT.O
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Ita, b, carein G. P. and log a ~ log 2b, log 2b — log 3c, 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 (B) obtuse angled

(C) right angled (D) equilateral

(C) a, =b_for infinitely many n

(D) a,<b_ifnbeevenand a, =~ b_ 1f n be odd

(B) a >b Vvn

1 Il

(C) WA AAE n-GF T a = b

(D) n‘ﬂﬂ{ﬁtﬂ"ﬂi‘f&n <b 8 nWﬂ’JIWNTTWanb*bn W

o, § RSy, ; P 5 5 A | ST o e e e el - ok I -u|...--|-|—...|uq-.l--.|.+-q—-|-r—. T R = R u-“ﬁqﬂ.—‘_nﬂ“. ._-_-l-..,_-n--_-l-n_--..-.-.

18 CEE
E- .
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byt
+
44. ltz=x-1yand z/3 =p+iq(x,y, p, ge R), then b 4

1s equal to
(p*+q°)
[ ;2
'ﬂﬁz=x—iydﬁﬁ 2/3 =p+i1q(x,y,p,qe R) TF, ©O& lz q2 -9 ¥ }(Q
(p"+q°)
(A) 2 (B) -1 (C) 1 (D) -2

45. Ifa, b are odd integers, then the roots of the equation 2ax? + (2a + b) x + b= 0, a # 0 are
(A) rational (B) 1rrational (C) non-real (D) equal
M a, b Y5 N T, O 2ax? + (2a + b) x + b = 0, a # 0 TASAET AT

(A) Ve (] (B ¥ T (C) AWIITAA (D) JANI4 [F

46. The number of zeros at the end of I 100 1s

| 100 -9 T*ITE 003 e 2(Q

(A) 21 (B) 22 (C) 23 (D) 24

47. If}z—251{ <15, then Maximum arg(z) — Minimum arg(z) is equal to

M |z - 25i | < 15 T, O A6 arg(z) — AT arg(z) 2(3

(A) 2cos”] [%) (B) 2cos™! (-;1)
Bt eos! [2 o (2] ~cos | 2
(C) 2+cos (5) (D) sin (5} COS (5)

(arg z is the principal value of argument of z) / (arg z, -9 TRASTICLT TN )

o T o iy sl | BT SR A e |t o, s, P s, e s, iy I.I-lli“'-lhII-—H--I-I_I-&"!—‘IH.Q--.._.--h|.-._.-'..-“'--,h-—--,_-_h*“ﬂ--‘w_ s s, = i L A T e ———— re—

e,

DR ‘
19 - .T.O.
A . E‘fﬁ P.T.O
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48.

49,

50.

M-2022
Let f(n) =2™! g(n) =1 + (n+1)2" for all n € N. Then
(A) 1(n) > g(n)
(B) 1(n) <g(n)
(C) f(n)and g(n) are not comparable.

(D) f(n) > g(n) if n be even and f(n) < g(n) if n be odd.

A PR n € N-Q9 G f(n) = 2" g) =1 4+ (n +1)2" | &
(A)  f(n)> g(n)

(B) f(n) <g(n)

(C) f1(n) 8 g(n) -4 Y] [N B T Y A |

(D) I n P TW SR f(n) > g(n) & T n =YY TT R f(n) < g(n) T

A 1s a set containing n elements. P and Q are two subsets of A. Then the number of ways

of choosing P and Q so that PN Q = ¢ is

A, n 3] R¥E @36 016 1 P 8 Q, A-93 6 S | PAQ = o, P 8 Q HS TG Tw
FI(A 5157 T T ©F W2 T

(A) 22nC (B) 2no (C) 37— (D) 3n

There are n white and n black balls marked 1, 2. 3. ...... n. The number of ways in which

we can arrange these balls in a row so that neighbouring balls are of different colours is

n YT AW 1 8 n AT FEA I 1, 2, 3, ...... n 771 Bfeee 591 341 | @efors aso

S Ao T2 76 9% IS @ 9oR 9t 99 fon 0-9T @ | TSI TRew T WA
204

(2n)!

(A) (n!)? (B) (Zn)! (€) 2(n!)’ (D)

LOLLEGE.
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Category-II (Q51 to 65)

(Carry 2 marks cach. Only one option is correct. N cegative marks: 2)

If P,P, and P,P, are two focal chords of the parabola y? = 4ax then the chords PP, and

P,P, intersect on the

(A) directrix of the parabola

(C) latus-rectum of the parabola

(B)

(D)

axis of the parabola

y-ax18

W¥gE y? = dax-«a2 qf6 WS} w0 7w PP, @ PP, | TLE@ wEW P\P; 8 P,P,

TS T'M 91

' (A) Siggres e o

(C) <f4res Afvaga Tom

f:X*-—:»R,X={x|O<:x-<1}isdeﬁnedasf(x)“

(A) f1isonlyinjective

(C) fis bijective

f:X—-a»R,,Xz{x!(){x*::l} GOTE &S AR @ f(x) =

(A) TIEN@ QTS 2K

(C) faFs, Sofafoad 2

b e | rE—— P 1 el B el Sl oy, L A, i i e T ki ] I S - Par— g

A

(B)

(D)

S490ed W T

y-SI%q T

- . Then

(B)

(D)

(B)

(D)

- B A i R el B W O

21

1—|2x -1

f is only surjective
f is neither injective nor surjective

2x-—~11
1—-12x—1

| CACRTG

f (F<eTaa Soifafoaa 2re

Qe F-8 7Y, SofafBaa-e 7y

IHI-"H-!H_-““'-—'—-%-'—-M% (1 ] L i - e TET S LI o I B SRS T

B Lo
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Let f be a non-negative function defined in [0, n/2]. f exists and be continuous for all x

and [ —(F'(1)) dt = [f(tydt and £ (0) = 0. Then
0 ¥

[0. ©/2]-TC F-YAGF SHFS { GOSN Mo AE @ ' -97 SfFe SR 8 FF -

fn
A

s e e [f1-(F'(0) dt={ (1) dt @ £(0) = 01 BT

0 0

1 1d
(A) f{—)f;—]— and f[l}:’l (B) t(l]>l and f lJ-::l
2) 2 34 3 2) 2 I P
(C) f(i}:i and f[z}:z (D) f(i)bi and f G ;-,%
3/ 3 3. 3 3) 3 3) 3

2 2

PQ 1s a double ordinate of the hyperbola xz Ez =] such that AOPQ 1s an equilateral
a

triangle, O being the centre of the hyperbola. Then the eccentricity ¢ of the hyperbola

satisfies

2 2
X

TG ijz:]—u‘lﬁ 936 el 25 PQ W AOPQ 936 sTwarg fasw (0 =& @
d

QLG (370 | TICH(@ 2[A9rad S gel (¥ SPAH(S e S Cib 2

A) 1<e<¥r ® e—_-%@ (C) e=243 (D) >/

e T | ¢ B L, e B . 8 R e, | R iy (0 s ol n o e oy e e | i g o Pl Y et o, 8 e il ety | i e G o P R . P ey ey e g, e it el s, il v, [k ey i Bl ok ., Rl . A LTI, AP k. S, L | L E——— . e ——

A

22 %
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2 )
, +
35. lim (_,_r_ lﬁax-—b ,(a, b eR)=0. Then

x—o| x+4] ]

(x2+1 i
lim 1 ax—b |, (a, b €eR) — 9T TN ( ST ST | THH(A
I—-}ml\ X + )

(A) a=0,b=1 (B) a=1,b=-] (C) a=-1,b=1 (D) a=0,b=0

56. If the transformation z = log tan -‘-2{ reduces the differential equation

d* d . d’
-dx—g-+cot x-ay-+ 4y cosec® x=0 into the form E-Z%Jr ky =0 then k is equal to

e | megx"+ 4ycc>sec2 x =0 SIS AN FAq07 718 S x, Z = log Ian% - 9

2
z-4 TR T AT 7y ij—§+ky=0tmk-aaﬂmm

dz

(A) -4 (B) 4 (€) 2 D)y -2

57. Iflis the greatest of

1 | 2 l 5 ] ~x2/
[ =Ie‘"”‘ cos? x dx, I, =Ie”'x cos? x dx, I, :J‘e“"‘x dx, 1, je 2dx ., then
0 0 0 0

H

l 1 ! | 2
_ il 2 =
I =.fe *cos® x dx, I, =Ie *“cos’ x dx, I =J.e'x dx, 1, =Je x4dx MG AR |
0 0

0 0
QU W4T 76 |
(A) 1=1, (B) 1=1, € I=1, (D) I=1,
R e TTTTTTTTEE o,
E_ ; .
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60.

61.

62.
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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

43I0 FIAIY THIAE A 8 B e 'zn 3 | g OAB-«3 +figs 9fFs 7+ | Jroe
O s SfFe =T A @ B 190F ¥R I m 8 n 2 @ G IEI19 (@

(A) m(m +n) (B) m+n (C) n(m+n) (D) “A(m+n)

Let the tangent and normal at any point P(at?, 2at), (a > 0), on the parabola y2 = 4ax meet
the axis of the parabola at T and G respectively. Then the radius of the circle through P, T

and G 1s

Sfiqg 2 = dax-99 SRR [WEW 9 P(at2, 2at), (a > 0)-TC SEFS =F 8 WSy
Sfiqres e TWETN T 8 G RIS 127 3@ | P, T 8 G vt qraw i€ 2=

(A) a(l +t?) (B) (1 +1%) (@ a( i) D) 11-13)

From the point (-1, —6), two tangents are drawn to y* = 4x. Then the angle between the
two tangents 1§

(1, —6) T T y2 = 4x FERAT 6 = 5@ 2o | ~pferas e (@9 e
(A) /3 (B) n/4 (C) /6 (D) /2

—n [t

If & is a unit vector, B=1+ j—k,?=?+f& , then the maximum value of lfi B ?J 1S

T 6 93l qFT (987 @ f=i+ -k, j=i+k T, @ | B 7|-99 s W 2@
(A) 3 (B) <3 (C) 2 (D) <6

The maximum value of {{x) =e¥"*¥ +e®5X: xy € R is

flx) = eSiY 4 @003« x = R - AP WA (3

] ~ 1
(A) 2e (B) 2+e (C) 242 (D) 2e )/

i | B ] o sy P

24 ks
2

LOLLEGE.
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[f x satisfies the inequality log,. X% + (logs x)* < 2, then x belongs to

log, . x° + (logs x)? < 2 SN e 3 1 =@ x SE (€)

] ]
o [t o (&

1 1
(C) [g,zs] (D) (E,zsj

2
The solution of det(A — Al,) =0 be 4 and 8 and A = (
Xy

2 3
FRNEAD det(A ~ Al,) = 0 -97 TALR T4 G § cﬂ?ﬁ.A=( ) | (4
X

(A) x=4,y=10 (B) x=5,y=8
(C) x=3,y=9 (D) x=-4,y=10

(1, is identity matrix of order 2) / (I, T 2 V&R 4T W)

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

X2 —(a-2x —a-1=0 NI AL I MBI TN TN FACO 2 a-9F I

27
(A) 0O (B) 1 (C) 2 (DY 3
e e e e e e s e e e et e e e e e e et e e e T e e
25 T P.T.O
Erﬁ:l.:'l
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Category-III (Q. 66 to 75)

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

66. Chords of an ellipse are drawn through the positive end of the minor axis. Their midpoint

lies on
(A) acircle (B) a parabola (C) anellipse (D) ahyperbola

ForEI OUFR GG SR R (U @Wm@%@ﬁﬁﬁimﬁa
NIfEANRE LAY 7
(A) 4 I8 B) W A¥Fe (C) «o Y3 (D) «3h g

67. Consider the equation y — ¥, = m(x — x;). If m and x, ar¢ fixed and different lines are

drawn for different values of y,, then

(A) the lines will pass through a fixed point
(B) there will be a set of parallel lines

(C) all lines intersect the line x = X,

(D) all lines will be parallel to the liney = x,

y— Y =m(x-x])ﬁﬁ'ﬂ$ﬁmﬁlﬂﬁm 3 x, - ARIONT TX 8 }rl-uﬂ'ﬂﬁ%ﬂw
&+ fon fon TearEe SfFs 31 2 O

(A) REEdef a3 e fow fae TE

68. LetR and S be two equivalence relations on a non-void set A. Then

(A) RuSis equivalence relation (B) RN Sis equivalence relation
(C) RN Sisnot equivalence relation (D) Ru Sisnot equivalence relation
S 6 A-TOR 8 S w5 FgeTS! WYH (EH &R | CITFLd

(A) R U S ANgere! Tga (A (B) R A S FANGATS! FEH [0S

(C) R A S ATEe! HFa I A (D) R U S NGyl A9H A

LOLLEGE.
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69. Twenty metres of wire 1s available to fence off a flower bed in the form of a circular
sector. What must the radius of the circle be, it the area of the flower bed be greatest ?

JEAEY WFIAS a3 flower bed 9@ THETR &) 20 m (FG! ANE | 084 % O (A
flower bed-U9 TF@T AES T(< ?

(A) 10m (B) 4m (C) Sm (D) 6m

70. The hine y = x + 5 touches

(A) the parabola y? =20 x (B) the ellipse 9x° + 16y? = 144
2 yz
(C) the hyperbola z =1 (D) the circle x2 + y? = 25

y:x+5wifﬁ

(A) w48 y2 = 20 -1 =1 I3

(B) TG 9x2 + 16y2 = 144 & = SR
2 2

() W%—a—:l-wwﬁm

(D) 96 x2 + y2 =25 [ = I

71.  Let p(x) be a polynomial with real co-efficients, p(0) = 1 and p’(x) > O for all x € &. Then
(A) p(x) has at least two real roots
(B) p(x) has only one positive real root
(C) p(x) may have negative real root

(D) p(x) has infinitely many real roots

ARE 7R 8 q@omai p(x)-92 TH@ p(0) = 1 @ TP x € R-9F T p'(x) > 0 | CHA
(A)  p(x) -9 FACF 1o VI A7 =MZ
(B) p(x) -99 QIHIA (IgF IS I AT

(C) p(x) -99 GIHI@ YNGEF IV AT IS 2N
(D) p(x) 9% SEATHLATE ARBY AT A

s i e e i e o aE B e S dh R e i el L B P F A B L A g e b B S bR e G | B R i R L R W AR e e [ P s B B e L e e e el e g g, e R TR R R RN | e LB o mbl by St et o |

Op1c I
27 =5 P.T.O.
A =
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77 From a balloon rising vertically with uniform velocity v ft/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 fusec?]

v fi/sec AT TEFOIR THA GG (T (U(F QI 2BILG TP (8 R 1 4 sec A

qu oA B~ F(a U AR S5l TR (g = 32 fu/sec?]

(A) 220 fi . (B) 240 ft

(C) 256 ft (D) 260 ft

73, Let f(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
(C) f(x)= 0 has at least one positive root

(D) f(x) =0 has at least one negative root

R B9 f(x) = x% + x sin x — cos x | CICF(4

(A)  f(x) = 0-9F FRACF <F0 IRE4 et VI
BY f(x) = 0-43F T3 I TG (7L

(C)  f(x) = 0-9% FIATF I AT et YIE

D) f(x) = 0-43 FAATEF QI YNGE T AP

o . LAl . S T A P L g i i ey B LR Ve LA e P Pl ol L ——

A oA i B | S i it e R p——— - - - - = E".m

LOLLEGE.



M-2022

74. Letz, and z, be two non-zero complex numbers. Then

(A) 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 Zy
(C) Principal value of arg(z,/z,) = Principal value of argz, — Principal value of arg Z.
(D) Principal value of arg(z,/z,) may not be argz, — argz,
NS4z, 8 Q@Wﬂﬁfﬁaﬂﬁflm
(A) XM arg(z,z,), argz, + arg z, 99 FqH F-8 (O A
(B) TN arg(z,z,) = Y9N argz, + JI9E arg z,
(C) 30 arg(z,/z,) = I argz, — YN arg z,

(D) N arg(z,/z,), argz, — arg z, — 9 AN FI-8 (O A

sinBcos¢ sinBsing cosO
75. Let A= |cosOcosd cosOsin¢g -sinOf. Then

I-sinOsin¢g sinBcosd 0
(A) A isindependent of 0 (B) A is independent of ¢
(C) A 1saconstant (D) [%%) ={)
snBcosd sinOsind cosO
AV P4 A= [cosOcosd cosOsind -sinO|, CTITRA
—smOsing sinbcosd 0
(A) A, 8-97 Tog fASaMe w9 (B) A, ¢-97 G RSaa 71
dA
(C) AYIZ (D) (E—é-] =0
0=74
D T ) T ) - - Ef[ﬁ -
A 29 a2 P
e
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