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INSTRUCTIONS

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

Category-1: Carries 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.

Category-2: Carries 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-3: Carries 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.

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

Use only Black/Blue ink ball point pen to mark the answer by filling up of the respective
bubbles completely.

Write Question Booklet number and your roll number carefully in the specified locations of
the OMR Sheet. Also fill appropriate bubbles.

Write your name (in block letter), name of the examination center and put your signature (as
is appeared in Admit Card) in appropriate boxes in the OMR Sheet.

The OMR Sheet 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 Sheet 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 the 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, bluetooth device etc. inside the
examination hall. Any candidate found with such prohibited items will be reported against
and his/her candidature will be summarily cancelled.

Rough work must be done on the Question Booklet itself. Additional blank pages are given
in the Question Booklet for rough work.

Hand over the OMR Sheet to the invigilator before leaving the Examination Hall.

This Booklet 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.

Candidates are allowed to take the Question Booklet after examination is over.

Signature of the Candidate :

Signature of the Invigilator :

(as in Admit Card)
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MATHEMATICS
Category-1 (Q. 1 to 50)

(Carry 1 mark each. Only one option is correct. Negative marks: —%4)

r r—1

If the matrix M_ is given by M. = ( j forr=1,2,3, ... then

r-1 r
det (M) +det (M,) + ... +det (M,(40) =

=

‘:m@?ﬁer( rl ' J,r=1,2,3,...tWG’JTWIWW
r— T

det (M,) + det (M) + ... + det (M05) =

(A) 2007 (B) 2008 (C) (2008)? (D) (2007)?

Let o, B be the roots of the equation ax? + bx + ¢ = 0, a, b, ¢ real and s, = o + B" and

3 1+s; 1+s
! | (@a+brc)?

a4

l+s; 145, 14s83|=k then k =

I+s, 1+4s3 1+s4
A F9, a, B IANFAY ax? + bx + ¢ = 0-97 96 e, TWLE a, b, ¢ IV e
3 1+Sl 1+Sz

2
s,=a"+B"8 |1+ I+s; I+s; =kw\9|§l?{k=
a

1+SZ 1+S3 1+S4

(A) b2-—4ac (B) b?+4ac (C) b2+2ac (D) 4ac—b?
2 0 3
LetA=|4 7 11]. Then
5 4 8
(A) det A is divisible by 11 (B) det A is not divisible by 11
(C) detA=0 (D) A is orthogonal matrix
2 0 3
YAILA=(4 7 11| 1TCF@
5 4 8
(A) det A, 11 71 [T (B) det A, 11 7=t fKeter 93
(C)detA=0 (D) A @6 @17 WiGs

3 [R]-H T.0.
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Let X be a nonvoid set. If p; and p, be the transitive relations on X, then

(A) p;°p,is transitive relation (B) p; °p,is not transitive relation
(C) p,°p,is equivalence relation (D) p,°p,isnot any relation on X
(o denotes the composition of relations)

A T, X G0 el T | T p, 8 p, X-AF RGBS FHGFAY 57 2, O

(A) p,op, REATIAFH

(B) p,op, TRV T

(C)  py o p, TR TR

(D) p;op,, X-G T AFH GO FCI I

(o IS HRF (TR

Let A and B are two independent events. The probability that both A and B happen is %

and probability that neither A nor B happen is % . Then

WW,AGBWWW&W@WIAGBWW&WWW{%

G A 8 B -9 FEZ T A u‘lﬂﬂ"ﬂ"@ﬁ?ﬂﬁ% | TR

_1 _1 _1 _1
(A) P(A)= 1.P(B)= (B) P(A)= . P(B)=
_1 _1 _2 _1
(©) P(A)= . PB)= - (D) P(A)= 7. P(B)= ¢

Let A, B, C are subsets of set X. Then consider the validity of the following set theoretic
statement :

WA F9, A, B, C T X-99 840 | CICF@ fFfeiie pheigs Ryfoefr qaider fid <4
(A) AUB\C)=(AUB)\(AUC) (B) (A\B)\C=A\(BuUC)
(C) (AUB)\A=A\B (D) A\C=B\C

i
4 E;% :
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If % sin 0, cos 0, tan 6 are in G.P, then the solution set of 0 is
W % sin 0, cos 0, tan 6 TSI ST ATF O -9 TN A 2

(A) 2nm+ (B) 2nm+ % (C) nm+(-1)" % (D) nm+ %

T
6

(Here/9l n € N)

The equation r? cos? (6 - gj = 2 represents

(A) aparabola (B) ahyperbola

(C) acircle (D) a pair of straight lines
12 cos? (9—%} =2 e IR

(A) @35 =f¥ge (B) 4G <1y

(C) «fb3e (D) IR oret

Let S be the sample space of the random experiment of throwing simultaneously two

unbiased dice and E, = {(a, b) € S : ab = kj. If p, = P(E,), then the correct among the

following is :

wfo BIefRIN =l feTd e = | S WoA YRS TN %@ G E, = {(a,b) € S :ab =k} |
M p, = P(E,) 7F, O R T efer b 33 2

(A) Py <Pjp <P4 (B) Py <Pg <Py

©) P4y <Pg<DPyy (D) Py <P1g <DPs

5 [R]Ee: T1.0.
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If 4a% + 9b% — ¢2 + 12ab = 0, then the family of straight lines ax + by + ¢ = 0 is concurrent at
(A) (2,3)o0r(-2,-3) (B) (-2,3)or(2,3)

(C) (3,2)or(-3,2) (D) (3,2)or(2,3)

M 4a? + 9b% — ¢? + 12ab = 0 T, O FFEAE AR ax + by + ¢ = 0 (7 e 7™ =03
Ol R,

(A) (2,3) 9941 (-2, -3) B) (-2,3)=€0(2, 3)

(©) (3,2)A(-3,2) (D) (-3,2)=(2, 3)

The straight lines x + 2y — 9 =0, 3x + 5y — 5 =0 and ax + by — 1 = 0 are concurrent if the
straight line 35x — 22y + 1 = 0 passes through the point

Xx+2y-9=0, 3x+5y—5=0 8 ax + by — 1 =0 FIAEAIGT ANV TS, T 35x - 22y + 1 =0
eI @ RSt =7,

(A) (-a,-b) (B) (a,—b)

(C) (-a,b) (D) (a,b)

Let A be the point (0, 4) in the xy-plane and let B be the point (2t, 0). Let L be the midpoint
of AB and let the perpendicular bisector of AB meet the y-axis M. Let N be the midpoint of
LM. Then locus of N is

(A) acircle (B) aparabola

(C) astraight line (D) ahyperbola

Xy-SA A(0, 4) 932 B(2t, 0) | (A ¥, L, AB-GF V<7 qde W F9, AB-G ¥ AAQISH
y-Sr(E M e =% 903 | W 999, N, LM-99 WG9 | @ N-G9 JeR91e 201

(A) 9368 (B) @b =iEge

(C) O30 IR (D) 4«3 “<Ige

i
6 E;% :
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13. Let O be the vertex, Q be any point on the parabola x> = 8y. If the point P divides the line

segment OQ internally in the ratio 1 : 3, then the locus of P is

WA 79, WS 22 = 8y -47 MY TA 0 @Rk Q SM4reT TofFg T a6 &g | Fr P
R 0Q WHXTF 1 : 3 TGS SHROE F(A OF P-UF FHRA T

(A) x*=y (B) y*=x €) y" =2 (D) x*=2y
- 2 y2
14. The tangent at point (a cos 6, b sin 0), 0 <0 < > to the ellipse —2+b—2 = 1 meets the
a

x-axis at T and y-axis at T,. Then the value of Omemn (OT) (OT,) is

_2_

‘@“’@‘——i— Y _ 1 -9% (acos 0,bsin0),0<0< g, TS SIFS =T x-S F T Ko

8 y-=r(F T, e @ 93 | CIweE Ongfn (OT) (OT,) 9 W4 T

(A) ab (B) 2ab (©) 0 D) 1

15. ABC is an isosceles triangle with an inscribed circle with centre O. Let P be the midpoint
of BC. If AB=AC =15 and BC = 10, then OP equals

NCE 5
(A) ﬁ unit (B) ﬁ unit
(C) 2+/5 unit (D) 5+/2 unit

ABC @3f5 fedre fages, I @36 Se:ge I8 8 @ 063 T O | W@ F9, P, BC @7
TR | I AB = AC = 15 933 27 8 BC = 10 Y39 TF, O OP TF

NG 5
(A) NGl qeF (B) ﬁﬂw
©) 245 &= (D) 542 @<=

7 [R]Ee: T1.0.



16.

17.

18.

prepp

Your Personal Exams Guide

M-2023
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If the lines joining the focii of the ellipse X4 Z—z

3 =1 where a > b, and an extremity of its
a

minor axis is inclined at an angle 60°, then the eccentricity of the ellipse is

2 2
@“ﬂa@%+%=1,a>b-aaaﬁwe%ﬂ§@f§a%ﬁm <35 ARV AR T

60° TII T (e, TAg8id ST Tel ]I

NG |
(A) > (B) )

|5

1
C D) —
©) (D) N
If the distance between the plane ox — 2y + z = k and the plane containing the lines

x—lzy—2:z—3 and x—2:y—3:z
2 3 4 3 4

54 is /6 , then | k| is

x—-1 y-2 z-3 x-2 y-3 z-4

O ax — 2y +z=k 8 8 AEAEIREE A9
2 3 4 3 4 s

SR AR GG /6 93 =( | k | T

(A) 36 B) 12 ©) 6 (D) 2.3

Let A(2 sec 6, 3 tan 0) and B(2 sec ¢, 3 tan ¢) where 0 + ¢ = g be two points on the

2 2

hyperbola % — % = 1. If (a, B) is the point of intersection of normals to the hyperbola at

A and B, then B is equal to

2 2
T ¥4, A(2 sec 6, 3 tan 0) 8 B(2 sec ¢, 3 tan ¢),6+¢=§ MEIEN %—% = 1-93F Tffg

a6 M1 @ A & B 13 e ofFe Sfeemama @ [Ma 9% (o, ) 2 B TR

@ = ® = © = ) 2
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Let f(x) = [x2] sin 7x, x > 0. Then
(A) fis discontinuous everywhere.
(B) fis continuous everywhere.
(C) fis continuous at only those points which are perfect squares.

(D) fis continuous at only those points which are not perfect squares.
TE 9, £(x) = [x?] sin mx, x > 0 TICH(4,

(A) f7Ka2 TS

(B) f¥das oo

(C) TR R o, (oeraig (1R e £ 918e =

(D) TR R s 7, (o< IR e £ e 2|

If'y = log"x, where log" means log_ log, log, ... (repeated n times), then
2 3 n—1 n, dy
x log x log= xlog” x ..... log" ~* x log" x = is equal to
log" T=C log, log, log, ... (n-712T<F W ) @RI | AW y = log" x T, S

x log x log? x log3 x ..... log" ~ ! x log" x % -G9 W9 TR

(A) logx (B) x ©) 1 (D) log"x

The angle between a normal to the plane 2x —y + 2z — 1 = 0 and the X-axis is

X-9% R 2x —y + 2z — 1 = 0 - W[OFS LR (19 (S

(A) COSI§ (B) coslé (C) cos!
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lim
X —>

The limit

(A) does not exist

(©) 1sYaja,...a,

{x — Q/(x —ap)(x—ay)...(x— an)} where a,, a,, ..., a_ are positive rational numbers.

. ay+a,+...a
is 1 2 n

(B)

n

(D) is
4 +az +...+an

m { G —ax—ay) . (x—ap) | A a,. a,, ..., a, CGE T e, 1 2=

X —> 00

A) e ey @2

(©) ‘W Yaja,..a,

Suppose f: R — R be given by f(x) = {

(A) f'(1) does not exist

(C) f'(1)existandis 9

A F, £: R — R YOI eeers =iz fix) = {

A) f(1)-93 9 72

(C) f(1) -9 Si¥g == 8 W 2 9

) +(x— 1)2 sin—1

B) =@ aj+a,+..a,

(D) 'W

aj+a,+..+a,

1, if x=1
1 ,ifx#1 then

(B) f'(1) exists and is zero

(D) f'(1) exists and is 10

1, if x=1
D +(x—1)%sin L 1’ ifx=179

(B) f'(1)-93 Si¥g ST 8 WH T 0

(D) f'(1)-9% SR W= 8 W« = 10

EEE
az%--n:
CIRb
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24. f(x) is a differentiable function and given f'(2) = 6 and f'(1) = 4, then

_ lim f2+2h+h*)-f(2)
h=0 f1n-n?) -1

(A) does not exist (B) equalto-3
(C) equalto3 (D) equal to 3/2
flx) 936 SRFAF N WAFS G2 £1(2) = 6, /(1) = 4 TS MR |

f2+2h+h?)—1f(2)
f(1+h—h%)—f(1)

(A) 99 SRg 72 (B) -3 @3 A AAW
(C) 3 &~ I (D) 3/2 &3 A A

TR@. L = lim
9, L= h—0

n
25. Letcos™! (%) = log, (zj , then Ay, + By, + Cy = 0 is possible for
n

n
A F9, cos”! (%] = log, (fj | BT Ay, + By, + Cy = 0 < T4
n

d’y dy
where/ TNy, = —,y, = —
b)) 2 M de
(A) A=2,B=x%,C=n (B) A=x2,B=x, C=n?
C) A=x,B=2x,C=3n+1 (D) A=x3B=3x,C=2n

26. Letf:[1, 3] = R be continuous and be derivable in (1, 3) and f'(x) = [f(x)]* + 4 Vx € (1, 3).

Then
(A) f(3)—f(1) =5 holds (B) f(3)-f(1) =5 does not hold
(C) f(3)—1f(1)=23 holds (D) f(3)—1f(1) =4 holds

A Y, £:[1, 3] > R SFFIO [1, 3] SEACA 78O 8 (1, 3) TO AIPANHD S(FS |
£'(x) = [f(x)]? + 4 7d x e (1, 3)-9F &7 | TICH(S,

(A) f3)-1f(1)=53ud (B) f3)-f(1)=5TAd a7

(C) f3)-1f(1)=3 zg (D) f(3)-1f(1)=4 Tg

11 [R]-H T.0.
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3
27. If _[ dx _1 log, w + ¢, then the value of k is
(x+D)(x-2)(x-3) k (x—2)
3
ﬂﬁj dr :lloge w + ¢ T, OF k-aF I [
(x+D)(x-2)(x-3) k (x—2)
(A) 4 (B) 6 () 8 (D) 12
n
[Ix1ax
28. The expression 3 , where [x] and {x} are respectively integral and fractional part of
[}
0
xand n € N, is equal to
n
[Lx1dx
0 -9 T (A (9 [x] 8 {x} 00 x-GF A 7T M7 8 S JRAEF)
[t} ar
0
R n e N,
1 1
A — B) — (C©) n (D) n-1
n—1 n
x2dx
29. Ifl= J. = f(x) + tan x + c, then f(x) is
(x sin x + cos x)
x2dx
’Jﬁl=j : S = f(x) + tan x + ¢ T, O f(x) A
(x sin x + cos x)
sin x 1
@A) ——r B) — ;
X sin x + oS X (x sin x + cos x)
—x 1
© . D) - :
cos x (x sin x + cos x) sin x (x cos x + sin x)

E'N%E
12 [ He
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IfI, = J. cos" x cos nxdx, then I, I,, I, ... arein
0
(A) AP (B) G.P.
(C) H.P. (D) no such relation

[a

2

W L= j cos" x cos nxdx, ORCT L, L, I; ...

0
(A) TR Folfore AFTT, (B) ®TGd &7fSTe AR,
(©) fefe gifers =T, (D)  O¥F (R =% A Al

y = al is the solution of the differential equation Q=X+ [0} X , then ¢ T lis

log, |cx| dx x y y
given by
Y _Y o X | semem e e y = — v, 0| © | =@
dc x \y log, | cx| y

2 2 2 2

y y X X
A) — B) —— c) — D) ——
O ®) - © S ® -5
12
dx
The value of | ——is(n € N)
'([ V1-x"
(A) less than or equal to % (B) greater than or equal to 1
1 T

(C) less than 5 (D) greater than 5
12
[ ~ T e N
0oV 1- xzn
(A) %-aammmw (B) 1-99 60 (S A AN
(©) %-uﬂ?mtﬂ@ (D) %-aamw

13 [R]-H T.0.
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33. The function y = e** satisfies [% + %J (% — yj = y% . It is valid for
(A) exactly one value of k. (B) two distinct values of k.
(C) three distinct values of k. (D) infinitely many values of k.

34.

2
AT y = ek, [%ﬁi—yﬂﬂ—ﬂ =y§ 1= fora 902 | @fb (74 =@

2 dx )\dx dx
(A) k-93 GG M@ W= &3 (B) k-3 76 5jAF 54T W= &
(C) k-97 forfG 22 72 N &) (D) k-9F SN WA WD &)
d’y dy

Given ? + cot x ™ + 4y cosec? x = 0. Changing the independent variable x to z by the

o X .
substitution z = log tan > the equation is changed to

2
%+cotx%+4ycosec2x=0I?T%Wﬁx—‘ﬂ_ﬂ'?ﬂﬂ?{z:logtan%W,W‘T%
A 2@

d’y 3 d%y
A .2 -9 ®) 29Y +ev=0

dz? y ) dz?

d? d?
(€) Ez_4y=0 (D) a52y+4y=0

E'N%E
14 [ He
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A missile is fired from the ground level rises x meters vertically upwards in t sec, where

x =100t — % t2. The maximum height reached is

O (AF @36 TFotdiE Sawel@ 8L e 23, @b t TR x FbR 218 Sfow SR ®AE
x =100t — 2—25 12 | THANZD T ACEES Sove! AR I O AAfet

(A) 100 m (B) 300m (C) 200m (D) 125m

If a hyperbola passes through the point P( V2 , NE) ) and has foci at (£ 2, 0), then the tangent
to this hyperbola at P is

P(1/2,/3) Rt @36 *Rigtss Fifewd (+ 2, 0) 7@, P ke SiFe ~riEs A3 =2

(A) y=xv6-43 (B) y=xv3-6
(C) y=xV6+43 (D) y=xvV3+6
Let fix) = x+1, —1<x<0
et i) = -x, 0O0<x<l1

(A) f(x) is discontinuous in [-1, 1] and so has no maximum value or minimum value in
-1, 1].

(B) f(x) is continuous in [—1, 1] and so has maximum value and minimum value.

(C) f(x) is discontinuous in [-1, 1] but still has the maximum and minimum value.

(D) f(x) is bounded in [-1, 1] and does not attain maximum or minimum value.

x+1, -1<x<0
E =, f(x) = | TIC(4Q,
—-x, 0O<x<l1

(A)  f(x), [-1, 1]-9 SRS 8 TIFRCE LB 8 Ty A 2KaT I
(B) f(x), [-1,1]-9 7S 8 TR PG 8 AN WA 242 I

©) f(x), [-1, 1] -9 S FF OGS SAFIH FEs 8 Ty W AReR I
(D) f(x), [-1,1] -4 STIR_% SCFFF G2 AEE6 @ Iy T gz FE@ A

15 [R]-H T.0.
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2 2

The average length of all vertical chords of the hyperbola x_2 — Z—z =1,a<x<2a,is
a

x2

2
Qe _Z—Z—z =1, <x < 2a | AAYEH 7 BT -3 G (79 T

a
(A) b{23+m2++3)) (B) b{3V2+mh(3++2))
(©) a{25-m@2++5)] (D) a{5v2 +m(5++2)]

The value of ‘a’ for which the scalar triple product formed by the vectors

- A AN TN A - AN
a =1+aj+k,p =j+akand y =ai + k is maximum, is
- A AN T2 A A AN X £
a =1i+aj+k,p =j+ak, y =ai + k-dd scalar triple product b J(A ‘a’ -9«
RIS
A) 3 (B) -3
1 1
c) — D) —
©) 7 (D) 7

A, B are fixed points with coordinates (0, a) and (0, b) (a > 0, b > 0). P is variable point
(x, 0) referred to rectangular axis. If the angle ZAPB is maximum, then

A 8 B uf6 37 99, ©Ima g% IAGEH (0, a) 8 (0, b) (a> 0, b > 0) | AT TF AN,
P 3f6 afe* e R (x, 0) | I & LAPB (6 27, @

(A) x>=ab (B) x>=a+b \

a+b

©) x= (D) x=

1
ab

E'N%E
16 [ He
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If 1, logg (31 =% +2), log; (4.3*— 1) are in A.P, then x equals

1, logy (3!~ +2), log, (4.3* — 1) 8T TS AUFH » @3 T T

(A) logy4 (B) 1-log;4 (C©) 1-1log,3 (D) log,3

Reflection of the line az + az = 0 in the real axis is given by

JIBI ACF az + az = 0 @R AfeTam 2@

(A) az+az=0 (B) az—az=0 (C) az—az=0 o 2+ -9
Z Z

If the vertices of a square are z,, z,, z, and z, taken in the anti-clockwise order, then z, =

wfew oM Koo e [ @ I+ foetas s g 08T W@ 2, 2,, 7, 8 z, (A

7, R(E

(A) -z, —(1+1)z, B) z,-(1+1)z,
©) z, +(+1i)z, D) iz, +(1+i)z,
If the n terms a, a,, ...... , a, are in A.P. with increment r, then the difference between the

mean of their squares & the square of their mean is

n MAF /M a, a,, ...... , a, AT FMOCS (A.P.) TR, I ALY S e r | TICFA
FeAnefer 39 TET TGF 8 WAl N 97 oeR 7

2 2 2 2,2 2
" {(n-1)" -1} (B) i ©) r’(n”—1) n°—1

A
*) 12 12 12 12

17 [R]-H T.0.
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The number of ways in which the letters of the word ‘“VERTICAL’ can be arranged without

changing the order of the vowels is

‘VERTICAL’ *f6q Taadefe @ sfies 7l $@ @ *ibe srwqelee qoeiX s w4
T, ©F LT T

8!
(A) 6! x3! (B) 3

8!
(C) 6!x3 (D) 3

n objects are distributed at random among n persons. The number of ways in which this can

be done so that at least one of them will not get any object is

n RS G AL FAACF GFE [ R A A -4 T n AT T IPR SIS
RS (G WL B9 T4 AR @ IRLAF AR(S(S, ©f Ta

(A) n!l—n (B) n"—n

(C) n"—n? (D) n"—n!

If one root of x2 + px — g2 = 0, p and q are real, be less than 2 and other be greater than 2,

then
X2+ px — g2 = 0 TNFAER (p 8 q IB) GF6 et 2-3 T =G 8 WM 2-3 B I (A
(A) 4+2p+g*>0 (B) 4+2p+q°<0

(C) 4+2p—q*>0 (D) 4+2p—q*<0

E'N%E
18 [ He
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48. Let A be a set containing n elements. A subset P of A is chosen, and the set A is
reconstructed by replacing the elements of P. A subset Q of A is chosen again. The number

of ways of choosing P and Q such that Q contains just one element more than P is

A a3 n 91 R¥B T6 | P, A -9 936 SATTH 107 T4 T4 | P SATNG el mea A
T ST 10 T 2| Q, A I AR G5 TATAG 515+ <1 TeT | P 8 Q TS IFN O 15+

41 AR ACS Q-7 W Fe LT P-IF W] AR (AF I35 (R T O HeLf =R
(A) ZnC » (B) ZnC (C) 2ncn+2 (D) 22n+1

n n

49. Let A and B are orthogonal matrices and det A + det B =0. Then
(A) A + B is singular (B) A + B is non-singular
(C) A + B is orthogonal (D) A + B is skew symmetric
T 9, A 8 B vfb &% GH @92 det A + det B =0 | TICH@
(A) A+ BREE G (B) A + B R wmilw
(C) A +B < 7 WG (D) A + B Reffesm wits

50. LetP(n)=32""1+2n%2wheren e N. Then
(A) P(n) is not divisible by any prime integer.
(B) there exists prime integer which divides P(n).
(C) P(n)is divisible by 5 foralln € N.
(D) P(n) is divisible by 3 for all n € N.
TEFE, AFA n € N @ & P(n) =320 1 +20 42| (0%
(A) P(n) T@H Tfer< Fept vt [Reter w7
(B) 9 (Nifef® MR WBG FAR IR 7R P(n) eren 21
(C) 3% n e N 93 &= P(n), 5 741 [ioter 2@

(D) e n e N 93 & P(n), 3 @41 oo 2@

19 [R]-H T.0.
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Category-2 (Q. 51 to 65)

(Carry 2 marks each. Only one option is correct. Negative marks: —')

Let p be a relation defined on set of natural numbers N, as p={(x, y) e NxN: 2x + y=41}.
Then domain A and range B are

FroiiE ML 6 N-9 F=94F p TS SR @ p = {(x,y) e NxN:2x+y=41} | TICHFA
WG LT A 8 X-9 @R B 7o

(A) Ac{xeN:1<x<20}andBc {yeN:1<y<39}
B) A={xeN:1<x<15}andB={yeN:2<y<30}
(C©) A=N,B=Q
D) A=Q.B=Q

From the focus of the parabola y? = 12x, a ray of light is directed in a direction making an
angle tan™! % with x-axis. Then the equation of the line along which the reflected ray
leaves the parabola is

SHYG y2 = 12x-4F O (AT G0 ST x-SCFF 7 tan! % [SAGICICAS SRV E|
4ife 2% | IR Afowfere 3 1@ F2H R SHFE Ojisl F(F IR ANFA =

(A) y=2 (B) y=18 € y=9 (D) y=36
0 0 1 0 1 0 0 1 0

LetA=|1 0 0,B=|0 0 1|andP=|x 0 O] bean orthogonal matrix such that
0 00 0 00 0 0 vy

B =PAP! holds. Then

00 1 010 010
TAFE, A=|1 0 0[,B=|0 0 1|8P=|x 0 0| 930 =% WGH (orthogonal
000 000 00 vy
matrix) @%¥ T8 B = PAP~! 1% 33 | TIC%(@
(A) x=1=y B) x=1,y=0
(C) x=0,y=1 D) x=-1,y=0

E'N%E
20 [ He
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lim [((1 1 ! ! ! L

lim 1 1 1 1 1 1

3 3 3 3
- (B) 10 ©) a (D) 16

(A)

The family of curves y = e25" ¥, where ‘a’ is arbitrary constant, is represented by the

differential equation

T AT y = 2510 Y, <2’ - IPR GRF, [T oL 49 9N IRE© J( T 7eT

dy dy
A logy=tanx — B log x =cotx —
(A) ylogy 1 (B) ylog 1

dy dy
C) logy=tanx — D) logy=cotx —
(C) logy 1 (D) logy 1

The locus of points (x, y) in the plane satisfying sin? x + sin® y = 1 consists of
(A) acircle centered at origin

(B) infinitely many circles that are all centered at the origin

(C) infinitely many lines with slope + 1

(D) finitely many lines with slope £ 1

sin? x + sin? y = 1 TNFAAE 7% I, OF (x, y) OAZS AFe YT HLRKAL e
(A) T RS @E 9T I8

(B) & RS (% @7 SN 7 47F 6

(C) S + 1 TRfeTe PN AT @AR AR

(D) S + | TS N T AF @A AR

21 [R]-H T.0.



57.

58.

59.

prepp

Your Personal Exams Guide

M-2023

If x = sin 0 and y = sin k6, then (1 —xz)yz—xy1 —ay=0, fora=
x=sin 0 8 y=sin kO &g | (1 —xz)yz—xy1 — oy = 0 [, a-a99 M9 W

(A) k B) & € K (D) &

3

In the interval (—2m, 0), the function f(x) = sin (Lj .
X

(A) never changes sign.
(B) changes sign only once.
(C) changes sign more than once but finitely many times.

(D) changes sign infinitely many times.

(2, 0) SR SAFF ZA f(x) = sin [LSJ | SCAFS0
X

(A) T2 B e F@ A

(B) W@ @44 o “feaen s@

(C) ORI B @ [5G W M 1s IR bz e 33
(D) PN RLAF IR oz ARed I

2n
IO sin® 0 cos 0 dO is equal to
0

21
jesin%cosede-aa‘mHm
0

T 3n l16m
(A) 16 (B) 16 ©) ry (D) 0

E'N%E
22 [ He
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The average ordinate of y = sin x over [0, 7] is

[0, ] -4 82I(H y = sin x IFCILIR (HI0 FYRA (AT 7S e

(A) 2 (B) >
T T
© = D) =

The portion of the tangent to the curve x3 +y3 =a3, a> 0 at any point of it, intercepted

between the axes
(A) varies as abscissa
(B) varies as ordinate
(C) is constant

(D) wvaries as the product of abscissa and ordinate

2 2
3

2 2 P
X3 +y? =a’,a>( IGERA TARE @ e SFe ~HEa @ ok SrwaEs W&

=me 27, 71

(A) PR 0 AFESM SR
(B) T vA0x FTere ™ iR
© L=

(D) O& 8 (B @A AF IFOM AR

23 [R]-H T.0.
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- -
If the volume of the parallelopiped with 2 x b, b x T and ¢ x a as coterminous

N - - N
edges is 9 cu. units, then the volume of the parallelopiped with (a x b ) x (b x c),

- - - - 7 ) i
(b x?)x(? X a)and(? x a )x(a x b)ascoterminous edges is

(A) 9 cu. units (B) 729 cu. units

(C) 8l cu. units (D) 243 cu. units

0 T @ S RE T SR AT AZER & x b, b x ¢ @k T x @ |
T PO AT ARG, (2 x b)x (b x T). (b x T)x (S x 2)qx

%
(C x a)x(a x b) SR A TR
(A) 997 9T (B) 729 ¥ 4F%

(C) 81 T 4T (D) 243 T GFF

Given f(x) = ¢S ¥ + ¢ ¥ The global maximum value of f(x)

(A) does not exist.
- e
(B) exists at a point in (0, Ej and its value is 2e V2 .

(C) exists at infinitely many points.

(D) exists at x = 0 only.

f(x) = eSin ¥ + 08 ¥ QAT global AHEE A=
(A) -9 SRG 72

-

2

(B) (ogj SREICE G5 e Sy IR @ I W 2 2¢

(C) I MeTF fAMCe @ A N =
(D) BYAE x = 0 -[O ABG SN

E'N%E
24 [ He
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Consider a quadratic equation ax? + 2bx + ¢ = 0 where a, b, ¢ are positive real numbers. If

the equation has no real root, then which of the following is true ?

(A) a, b, ccannot be in A.P. or H.P. but can be in G.P.

(B) a, b, ccannot be in G.P. or H.P. but can be in A.P.

(C) a,b,ccannot be in A.P. or G.P. but can be in H.P.

(D) a,b,ccannotbe in A.P., G.P. or H.P.

a, b, c- 4IGF BT TN (A ax? + 2bx + ¢ = 0 fOr® ANF® [ze= F9 | AT
Jerafler e 71 20, fyfafie [Ryfowfem @R o7 :

(A) a,b,c, AP.AH.P.T® UFE 7 G.P. (0 AF(® A

(B) a,b,c, G.P. AH.P.T® U = fFF A.P. [O UF(S AAA

(C) a,b,c, AP.AG.P. TS U A 5 H.P. T UI(S AR

(D) a,b,c, AP, GP.AHP.T® W2

Let a,, a,, ay, ..., a, be positive real numbers. Then the minimum value of
a; a a, .

A2 45 s

a; a3 a4

WA S, a;, ay, ay, ..., a, GG B T | TG L+ 22 44 2 _qg 51y W 2@
4 a3 a

A 1 (B) n © "G, D) 2

25 [R]-H T.0.
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Category-3 (Q. 66 to 75)

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

Let f be a strictly decreasing function defined on R such that f(x)>0, VxeR. Let

x2 y2

5 +
fla® +5a+3) fla+15)

= 1 be an ellipse with major axis along the y-axis. The value of

‘a’ can lie in the interval (s)
2

2
e X y
f, R-9 IYL TGP <S8 f(x) >0, Vx e R | + = 1 So[geiod
fla’?+5a+3) fla+15)

HRF y-SrF I | PICH(E ‘2’ T AR A i =eT

(A) (=0, -6) (B) (-6,2)
©) (2, (D) (=0, )

A rectangle ABCD has its side parallel to the line y = 2x and vertices A, B, D are on lines

y=1,x=1 and x = -1 respectively. The coordinate of C can be

SCFA@ ABCD-9F @36 T y = 2x-9F AR e MACqEq A, B, D TAEH
y=1,x=1 8 x=-1 -3 &4fifF® | C-«7 3% 2@

@A) (3.8 B) (3,8

© 3,-D D) G,-1

If R and R! are equivalence relations on a set A, then so are the relations
(A) R (B) RUR!

(C) RNR! (D) All of these

6 A-T® R 8 R! A0 FF% TS AR | Tl F794F 2@

(A) R (B) RUR!

(C) RNR! (D) R0

E'N%E
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69. Let f(x) = x™, m being a non-negative integer. The value of m so that the equality
f'(a+b)=f"(a) + f'(b) is valid for all a, b> 0 is

f(xx) = x™, m F-AMGF R4 | f(a + b) = f(a) + f(b) TR, T a, b>0 T
(A) 0 B) 1 ) 2 (D) 3

70. Which of the following statements are true ?

a+T
(A) If f(x) be continuous and periodic with periodicity T, then I = j f(x) dx depend on
a

€q

a’.

a+T
(B) If f(x) be continuous and periodic with periodicity T, then I = j f(x) dx does not

a

depend on ‘a’.

1, ifxis rational
(C) Let flx) = {0 » i then fis periodic of the periodicity T only if T is

rational.

(D) fdefined in (C) is periodic for all T.
fFraffoufers tame w77 2

a+T
(A) T f(x) S R T-HHGT G AGIET WAFF 2, S 1= | (x) dv, ‘@~

a

Tor NS 2@

a+T
(B) M fix) WS @R T-7KIJ(eF I T WAFF 2T, O 1 = j f(x) dx, ‘a’-d9

a

Toiq RS aie 7

1, x¥Yewn

0 . xS f-#41g8 T-97 «3f6 RS %< = 9@ @ T

(C) =T, flx) = {

oM =
(D) e T-G3 & (C) @ I® f-o1¥iFe Sos 73

27 [R]-H T.0.
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A balloon starting from rest is ascending from ground with uniform acceleration of
4 ft/sec?. At the end of 5 sec, a stone is dropped from it. If T be the time to reach the stone
to the ground and H be the height of the balloon when the stone reaches the ground, then

BoIREg TF A IR @I @ 4 fi/sec? QA THAR | 5 TIFS @ @i (AF a6
AT TR(E ST 7 | AM ARG T TS #A0a B =P 03 = I #1246 ot =i <7
O (eI 9 Tbbel H .77, (1

(A) T=6sec (B) H=1125ft
(C) T=5/2sec (D) 225 ft

If f(x) =3 Va2 - x2, then

(A) fhas no extrema.

(B) fis maximum at two points x = 1 and x = —1.
(C) fis minimum at x = 0.

(D) fhas maximum at x =1 only.

A F9, fx) = 33/x2 — X2 TCH@

(A) f-@F 599 NN 72

(B) x=1,x=-1 RS -4 FEH6 I S
(C) x=0RVMCS f-97 7Ky T W=

(D) BA@ x = | WO £ -9 AEPE W AT

X 0
Let f be a non-negative function defined on [O, g} If j (f'(t) —sin 2t) dt = j f(t) tan tdt,
0

X

n
2

f(0) = 1, then [ f(x) dx is
0

WA 9, [o, ﬂ T© TGS { -G ST |

n

X 0 2
j (£'(t) — sin 2t)dt = j f(t) tan tdt, £(0) = 1 TICH(E j f(x) dx T@
0 0

X

(A) 3 (B) 3—% (©) 3+§ (D)

E'N%E
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If z, and z, are two complex numbers satisfying the equation 2 tZ =1, then ;—; may
be
(A) real positive (B) real negative
(C) zero (D) purely imaginary
2,8 2, 7f6 Gfberi awe | 222 | < |, i 2L 7@

) 72
(A) IQE BT (B) MY I
€ 1Iv (D) e e

A letter lock consists of three rings with 15 different letters. If N denotes the number of

ways in which it is possible to make unsuccessful attempts to open the lock, then
(A) 482 divides N

(B) N is the product of two distinct prime numbers.

(C) N is the product of three distinct prime numbers.

(D) 16 divides N.

a5 g oA oAt @ w iz | el @ 15 © Fw [Kfoy owwa sz | N I o=
TR T SRS RN 2 O

(A) N, 482 w4l [IereT
(B) N, 9> Siemi Tifer MLATR @owe
(C) N, oG Siefmi Giferss TR G

(D) N, 16 7=t fK@rer

29 [R]-H T.0.



prepp

Your Personal Exams Guide

M-2023
SPACE FOR ROUGH WORK

E'N%E
30 (R



prepp

Your Personal Exams Guide

M-2023

SPACE FOR ROUGH WORK
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Subject : MATHEMATICS

A R T S : 00

-

g L ¢ B

2.

38.

50.

R

20,

o€.

P I
RaRet
G NG A N2 TRA(E(FS 24 G2 S e ot Feiey Te T eg |
Category-1 : <36 67 3% | s Tea e 1 799 AN | T 67 T 9 @ &
O3IfeT T M V4 779 01 AR |

Category-2 : <36 61 Jd< | T Tea e 2 T99 NI | T 67 e 9 @ &
@3ifeF Teq e 1, 777 FIB! AR |

Category-3: ¥ A qIIfF TG DT | 71 36 HdF 6 et 2 779+ | AW =W o
TE A ATF W32 3T TTIQ A Ff 1 2AF O AN 2 x [ o AT T S TR
SR A + TPTA @ I TG AdF O W | I @A O T6I WS TW A G IRE
TOEE W GG $el AT OR(A TS0 9 40 (8T (A | [FF TICH@ I 77 ol
R =, i 27 77 A |

OMR #@ A, B, C, D fofers #fd+ 1aft a1t = T6d e 2@ |

OMR *I(@ ¥&3 fMT® Sq@ FICEA! A [t Fifers I8 A5 °F 92K I |

OMR (@ A B9 =TSl S+ (FIAS TFH Aot AR A |

OMR (@ A8 B @R 791 92 [eR @ 799 =S AREToR AR it 71 @3t
AEA TRefer 77 TS ] |

OMR °t@ A2 B frer 71w @ %! @rad 7% #140e =@ @ e (Admit Card-9
Trafe) Jree I A |

21PN TR < A1 T4 BT (o7 I BT 99 S e, AR AN, oA 0w A
T JHE @ gl AR T8 A Mo A A A | OMR @i’ ol (e I ©Ite
SARHE W ATEAS A (T WO ANF | AAFILT G2 FAF 9 I SPTOFOR &)
TeRlq Afoe T(e qF NG I e o & A ARCE |

(NRIZHAEE, G0, HEGFe, AN, ToxG, @b, J4iF I T 4R Sffert
AGTH FCF S A A | S (Ao AEAS TR G2 AAHIAF 82 21 qfoet 41 24 |

PINE AT I T T P SN ST SN | S (I IS 97 FIE (2 1 AR
ol

AT FF 2T el OMR i@ o=y B sifvmfacs g |

O3 N TG @ A TOY ORCES oY WS W | A NN AN (ST AN
ATAGA ARS8 ToF©! SReTqd T4l JCAR | ©f g8 I FA oo 7% T4 I,
TICH(@ SRS My med 2% 5% ¢ puR I [Rahs 2@ |

AT (I AR orafs [ AR |




