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n case of incorrect answer

1. All questions are of objective type having four
Cmegor}"l? Carries 1 mark cach and nn]y one 0ptitm is correct. |
or any combination of more than one answer. % mark will be deducted.
3. Category-2: Carrics 2 marks cach and only one option is correct. In cas€ 0
or any combination of more than one answer, % mark will be dedgcled, T
4, Cateizon*—.‘: Carries 2 marks enc}_n and one or more option(s) is/are correct. i a e
answers are not marked and no incorrect answer is marked, then score '—“‘2 X numk e
correct answers marked = actual number of correct answers. If any wrong option is mar e
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 a\yarded. it
S.  Questions must be answered on OMR sheet by darkening the appropriate bubble marked A,

B.C,orD. ) :
6 Use only Black/Blue ink ball point pen to mark the answer by filling up of the respective

bubbles completely. . S
7. Write Question Booklet number and your roll number carefully in the specified |
the OMR Sheet. Also fill appropriate bubbles. _

and put your signature (as

8.  Write your name (in block letter), name of the examination center
in the OMR Sheet.

is appeared in Admit Card) in appropriate boxes .
f there is any mistake in filling the correct

9. The OMR Sheet is liable to become invalid i _ :
roll number or if there is any discrepancy 1n the name/

bubbles for Question Booklet number/
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.

aterial, calculator, pen, log-table,

10. Candidates are not allowed to carry any written or printed m
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.
12. Hand over the OMR Sheet to the invigilator before leaving the Examination Hall.
13. 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.
14. Candidates are allowed to take the Question Booklet after examination is over.
A

ra

f incorrect answer

ocations of

Signature of the Candidate : __
(as in Admit Card)

Signature of the Invigilator :
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MATHEMATICS
Category-1 (Q. 1 to 50)

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

li . :
1. ¥ _1_,mm {.r v -a))(x-ay)..(x-a, )} where a,, a,, ..., a_ are positive rational numbers.
The limit
' . a;+a,+..a
(A) does not exist 18 ‘%'_‘D‘
n

(€) 1s ,"/a,az - 1= (=2 aj+a,+..+a,

g {“"V(x—az)(x—az)...(x—an)}mﬁa.,ag,...,'anwwmmmm

X —oo
aj+a,+..4,
(A) e sRg @R B) JELERG >
n
(©) m:"fa,az ey (D) W a +ag+.ta,

1, if x=1
2. Supposef:IR—)IRbegivenbyf(x)={e(xw_n*_(x*l)gsin 1 ,ifx#1 then
*—1

(A) f(1) does not exist .(B) f(1) exists and is zero

(C) f(1)existand is 9 f'(1) exists and is 10
1, sl .
A ¥, f: R — R YT HETE W f(x) = e(xm_n_‘_(xﬁl)zsm%,1fx¢IW
x_
(A) f(1)-a7 wRY T (B) f/(1)-<% WG WM 8 T I 0

©€) fl(1)-4% SR W 8 T I 9 (D) f(1)-97 SRG SR 8 I T 10

e e L S —

__.__,_.,A.-..,wﬂ.--------w-----““""‘“"“'“""“"""";"'"'" AN R i3
g Et; P..T.O.
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+ (A) does not exist

(A) A=2 B=X2C n

M-2023

Let £:[1, 3] = R be continuous and be derivable in (1, 3) and f'(x) = [f(x)}2 + 4 vxle (1,3)
Then -

“(A) f(3)-f(1) =5 holds f(3)~f(1) = 5 does not hold

(©) f(3)-f{1)=3 holds (D) f(3)-1(1) =4 holds

N3, £:(1,3) - R Sw3f [ 1, 3] SR 7O G (1, 3) TC SREA0HG oy
f'(x) = [fw)]2 + 4 79 x € (1, 3)-97 W7 | TICHLE,

(A) f3)-f(1) = 5 7o (B) f(3)~f(1)=5 vy

(©) f3)-f(1)=3 zerd (D) 1(3)-f(1) =4 qerd

fx) is a differentiable function and given f(2) =6 and (1) = 4, then

L= fm fi2 +2h +h?)- f2)
f(1+h h?)-1£(1)

@ (B) equal to -3
G g (D) equal to 3/2

fx) R e o weerw e f(2) =6, (1) = 4 e =g |

orowe, L= im f2+2h+1) - f2)
O f1+h-n?)_ g1

(A) 7Ry g
©) 3 939 x s

(B) -3 @ 0% wyuw
(D) 3/2 97 ¥

Let cos™! { ] log,e : , then A
€N AY, + By, + Cy =0 is possible for

WWQ COS;I [-X} = :
b log‘ | e Ay, +By, +Cy= Omw

(C) A=xB= ZXC 3n+1

A B (D) A= x2 B= 3x,C=2n

e 8 e it s
T — e

T i —— e
........
e g

4 EI‘E """"""""
m )
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M-2023

2
If] = Ny
I“"““*-*E = f{x) + tan x + ¢, then f(x) I8

(¥sin x + cog 1)?

2,
el j'-—————‘_d_‘__ﬂ_ = f(x) + tan x + ¢ T, (A f(x) TR

(x'sin x + cos .\‘)2
|

. 2
(xsin x +cos x)

(A) —___"ﬂi_q (B)
X SIn X + ¢cos x

© — D) - .
€Os .x (xsin x + cos x) sin x (x cos x +sin x)
30,
If | dx —Liog, {3 TN L ¢ then the value of k is
(x+)(x-2)(x-3) k (x-2)*
2By
o | & L iog 30X oy, ot k-9 W9 2
(x+D(x-2)(x-3) k (x-2)
(A) 4 (B) 6 ©) 8 @ 12
n
j [x]dx
The expression r? , where [x] and {x} are respectively integral and fractional part of
I{x}dx

0

x and n € N, is equal to

I[x]dx
- W T (AW [x] 8 {x)AeT -9 TUEFTT 4R TH 8 W QARTR)

J'{x}dx

dq ne N,

I 1 .
1 i B -
(A) = (B) (C) n .

E’&? P.T.O.
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2 4
9. The value of is (ne N)
-([ h | .\‘2“
less than or equal to g_ (B) greater than or equal to |
1 n
(©)less than - (D) greater than —
I (n € N)-99 Y§
0 1 —x?
(A) %-mmmmm (B) 1-99 T5TH (@I A I
1
©) - FBEED (D) %-aamzm
10. IfI = I cos" x cos nxdx, then [,,1,,1; ... arein
0
(A) A.P. (B) G.P.
(C) H.P.

%
‘ﬂﬂ‘ln = jcos"xcos nxdx,Wl], Ladgus
0

(A) e gsfere AR,
©) feorde apofrs e,

©

no such relation

(B)
(D)

BTNER fSre Uy,
I TIA 9 F YR 1

11. Ify= . . _ ; 4 :
y loa is the solution of the differential equation —d—iz-‘.‘}.’-.+¢[£]‘ then ¢[ x } is
given by
dy
a‘;-;+¢{ JWMWW T, 0 » .
105 |c_\| y
2
y 2 P
w4 R \ 4
X2 ¥ (©) = (D) ‘;‘7

e e T T
s i i s e

y y

. S e e e, e ot - v
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+ The fupey;
Clion y = okv o 0: o [ d?
Y =" satisfics (i’ b dy (i)_’_ - yJ y(l_y. It is valid for
dv  dy J\ dy dx
(A)  exac .
ctly one value of k. (B) two distinct values of k.
th isti
@ ree distinct values of k. (D) infinitely many values of k.

_ ke [d%y d
Wy—ek,{—z+—}i}[d—y—y)=yd—y - @ 303 1| «off 23w 7@

dx?  dx J{dx dx
(A)  k-97 93 w1 w7 o (B) k-93 b %U< % WMHT &)
©)  k-97 A sjerzs sjeres Wi oy (D) k-wwﬁwmwww

\ L2 d
13. G Koy y 4 , :
ven —5 +cotx —= + 4y cose.c2 x = 0. Changing the independent variable x to z by the

= x '
substitution z = log tan 5 the equation is changed to

-—g’-ﬂ-cot;r—'z’r-+4},rt:osecz,vc=0I’JTQ'F‘!T'ﬁl'ﬂlﬁlx-h‘ﬁT"l‘T(?"TZ=1'2>gt"=m—'Q_[‘T"swi,a_ﬁ‘fIEB
+ffSe 2=
(A) ¢y, 3 - dy
A ®) 2% +er=0
d?y ¥ d’
© 2 PP =SEEE

E&. P.T.O.
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4. Letfiy=d*H sy
- om 0 |

aximum value or minimum value in
+(A) flx) is discontinuous in [~1, 1] and $0 has no maxim

-1, 1).
(B)  f{x) is continuous in [-1, 1] and s
@ f{x) is discontinuous in [-1, 1] but still has ¢

(D) f{x) is bounded in [-1, 1] and does not attain maxim

o has maximum value and minimum value.
he maximum and minimum value.

um or minimum value.

T, ) = x+1, -ISA‘SOI
ey -x, 0O<xsl

(A) (), [, 1]-4 S8 @ TTIECe 4pb 8 FAg T o3z @ A

(B) flx), [-1,1]-4 8 @ TRIACI L5 @ T T Aoz I

©) ), [-1, 1] -4 7o ey BRITGS SCFa 6 @ Y T fie F03
D) f(x), [-1,1] -4 TG Sora G2 o5 @ Iy W f¥8R 3 1

CIe,

15. 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

il (ICe G2l TFoE Seveie e 23, T ¢ TLaTs x R +1e Sfows 33 (M
x=lOOt—%§ 12 | TR [ e Svpe! SAfiey I oiF s

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

16. If a hyperbola passes through the point P(\/E ,/3) and has foci at (£ 2, 0), then the tangent

to this hyperbola at P is , |
P(+2,+3 ) AR qfb srargras 7w (+ 2, 0) T, P s SfFs =pites Fwe 2

@ y=ng_J§ (B) y=xv3-v6
(© y=xo+3 (D) y=xV3+6

S—————— e e e e iy ""“‘ﬁ.';."m""“"" i
E .
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17- A B are fixed points with coordinates (0. a) and (0, b)

: imum, then
(x. 0) referred to rectangular axis. If the angle ZAPB 1s maxi

A S B % fyg Ry, i FIATE TUECH (0, ) 9
P @2 Mot Ry (v, 0) | W T LAPB TP TH, BT

N 2 PALERIT
_a+b
(©) ‘=L (D) x= 2
ab
24

18. The average length of all vertical chords of the hyperbola a—2~ g -

(a>0,b>0).Pis g

able p()ini

(O,b)(a;-(),b“)())IWWWW,

2 .
Y _—l.agx<2a,is

128 =2 .
srage - L 1. a<x <2 *TEIYUSE T S I-F TP (T X
a’? b’
* ® b{243 + (2 +3)] .B) b{3v2+mG+VD)}
©) a{245-m@+5) D) afsv2 +in(5+2)f
19. The value of ‘a’ for which the scalar triple product formed by the vectors
AN A A . .
@ = ? +a3} + lt E) = ? +ak and T}r-) =ai + k is maximum, 1S
@ = T +ai]} + 12\. 1_3) - ? +a{<\, _}_') =a? + E—tﬂ?scalartrip]cpmductﬂtﬂ’TFE'Q'C?{‘a‘ -9q
T+ I
(A) 3 (B) -3

P\ -ﬁ%’

P.T.O.
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20, 1f the vertices of a square are z,, z,, 2, and z, taken in the anti-clockwise order, then z, =

¥ Ira Rerds e Ry 3l afrwras @ R 59BY TNEFTH 2/, 2, 2, 8 7, TT7
2y A

(A) —iz) - (1+i) 2, B) z,-(1+i)z,

©) z,+(1+i)g, @) -iz, +(1+i)z

21.  If the n terms ), 8y, ......

» @, are in A.P. with increment r, then the difference between the
mean of their squares & the square of their mean is

------

2y TSR TS (A.P.) SR, I 4131 W69 2 1 | GAca
RAMGTera 3o e T @ e T 0T T 2

2 2 .
(A) r. {(n-1) =1} B i rz(n?'—l Z
e e SR SN
22 -x '
If1,log, 3' -7 +2), log, (4.3* ~ 1) are in A.P, then x equals
1,]0g9(3""+2),10g3(4.3-‘—I)Wﬁmw_xﬂmm
(A) log, 4
og, 1 -log, 4 ©) 1-log,3 (D) log, 3
4
23.

R i ine az + az |
eflection of the line az + az =0 in the real axis is given by

Wm§z+aE=OGW3fﬁ§Wm

@ az+m =0

*(B) az-az=

10 Ex@m
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28.

© - SO

£ M-2023
oNe 100t of 2 4 Px - g2 = 0, p and q are real, be less than 2 and other be greater than 2,

xz+N-q2=omm(puqm)mhz-ammawﬂﬁmmwﬁ
(A) 4+2p+q2> (B) 4+2p+q*<0

(C) 4+2p._q2>0 @ 4+2p_q2<0

The number of ways in which the letters of the word ‘VERTICAL’ can be arranged without

changing the order of the vowels is
"VERTICAL’ *f63 vaefefom ww oy 71 3 @ b wwaefare voene @R 39

T, O A2 TH

8!
(A) 6!x3! B) —

(C) 6!x3 . 8

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 M G TG INACF wm@%m-ﬂwﬁmnmwaﬂwm
HARS ARG T4 5 91 A T RS A%, o T

(A) n!'-n -(B) n"-n

Head Office : 96K, S.P. Mukherjee Road, Hazra More, Kolkata -700 026, Phone - 24551840 / 24544817 | 11
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27. LetP(n)=32+142n+2 yheren e N. Then
(A) P(n) is not divisible by any prime integer.
there exists prime integer which divides P(n).

-(€) P(n)isdivisible by 5 foralln € N.
(D) P(n) is divisible by 3 for alln € N.
WA I, A n € N &3 & P(n) = 320+ | + 20+ 2| BIORCA
(A) P(n) T3 Cifera e ot Ry 79
(B) O Cferer ey Wi AR W4 @141 P(n) Rrren 0@
(C) ¥ n € NG &7 P(n), 5 @21 Rrerer 2@
(D) ¥ n e N 9% & P(n), 3 791 R 2@

28. Let A be a set containing n elements. A subset P of A is chosen, and the set A is
refconstructed 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 Pis
A 936 n T RFR OB | P, A -93 @3B Sorp & 2 T+ | P BAGTB et iy A
Cof6 72y 16w w21 21 | Q, A IR 9B BAGH 75w FA = | P @ Q TS AW ©F 1%+
TR IACS Q-3 AW Ty P-G3 W] ey e @3 @ = o ey x

2n : |
@ =c, a (B) *c, (O8] 5 \) (D) 22+
29, Lét) A and B are orthogonal matrices and det A + det B = (). Then .
A + B is singul
. gular (B) A+Bis non-singular
(C) A +B is orthogonal (D) A+Bissk
1S SKew symmetric
TRILAG e
B@Wmm\ delA+detB=0]m
(A) A+ B RME oy B) A
+ B wRfee iy
(C) A+ B 93f oy Wy '
- (D) A + B Refosrs wyiy
.
12 |
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30, Let A : 0 3
I1|. Then
PR
(4) det A s divic:
(C) detA_meble by U (B) det A is not divisible by 11
(D) A is orthogonal matrix
Lo finde 3
S 8
(A) det A, ﬁw
i (B) det A, 11 w1 Rrerery 7y

31. Ifthe matrix M ic o ror-l
MrlsgwenbyMr=[r_l l_]1“0rr=l,2,3,...then

det (M, ) + det (M,) + ... + det (Myg08) =

r—

s AW -2 T=1]
jﬂﬁum,-( 1 rJ,r=l,2,3,...letl.‘lm

det (M|)+det(M2)+...+det(M2008)= |

A
(4) 2007 (B) 2008 © (oosy (D) (20072

32. Let Ot,Bbethe'rootsoftheequationax2+bx+c=0,a,b,crealands =o"+ pn
3 4y l+s, " s
l+s, l+s, 1455
I+s; 1+s; l+s,

=k(a+b+c)2

34‘

thenk =

T 39, a,ﬁvrmmaﬂ+bx+c=o-aﬂﬂrw,mm,b ¢ IR G

3 l4s l+s,

sn=an+ﬂne ]+3' ]+52 I+S3 =k-(-a—.-’.—l_,_-.'._c.)_2_ =
1+ Ss 1+ S3 | +S4 84
@ b2 - 4ac (B) b%+4dac () b2+ 2ac (D) 4ac-b?
\ Lo 1 L ......_..._..;.--,..._.-..._..-
&t P.T.O.

| 13
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Let A, B, C are subsets of set X. Then consider the validity of the following set theoretic
statement :

T, A, B, C OB X-a% B e it e ool Tader ffy =

= BuC
&) AUB\O=(AUBN\AUC) (A\B)\C=A\(BUO)
(C) (AUB)\A=A\B (D) A\C=B\C

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

(©) p, °p, is equivalence relation @ P, © P, is not any relation on X

(o denotes the composition of relations)

TA 7, X 9 oy G 1 7 p, 8 p, X% TGS AT HTH 2, BT
(A) p,°p, TREAVHTTH

(B) p, o p, TREITATH A

(C) p; o p, AT TR

(D) P, °p,, X< TIIH F77H TS FCA F
(o FRTTOE F7TH (IRAM)

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

A
and probability that neither A nor B happen is 5 Then

1
WA T, A 8 B oz SN 71 @ww 4 W1 | A ¢ B TESHR WA G FERA T

12
1
G A 8 B -94 [3TL L@ 7 G FABEA A ~ | TCR

| | 1 |
@ P(A)= 3, P(B)= 7 § (B) P(A)= E‘P(B)" =
(C) P(A)= 5 ,P(B) = L (D) PA)= E. P(B) = L
6 2 3 8 |
e s i P gt e 8 4 S o s i i i i A et s e i i g s b _-‘_,‘.,.a-—l:- i v
14
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€t S be the sample space of the random experiment of throwing simultaneously tWo

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

fOllOWing is:

0 B wat sy trew = smmmmw E, = {@ab)e S:ab=k}|
T p, = P(E,) T, O e oo fem i 33 ¢

@ P <Pip<P4 (B) py<pg<Pi4

(C) p4<p3<p|7 (D) p2<p|(,<P5

37 ool % sin 0, cos 0, tan @ are in G.P, then the solution set of 6 is
o % sin 6. cos 0, tan 0 ST HARECE AT ©TI O-7 T A T

(A) 2nmz

oA

T
® m:l  © mrerl @ mel

(Here/9¥I n e N)

38. The equation r? cos [9 - —j-J = 2 represents

(A) aparabola (B) ahyperbola
(C) a circle a pair of straight lines

r? cos? (9-—-—] =2 7pe I

A) P SR7e (B) 93 *RIyE
©) 4B (D) A Poret

] — - 1 3 -

' E&q P.T.O.
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39. 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 a parabola
(C) a straight line (D) ahyperbola
Xy-ST A(0, 4) G B(2t, 0) | WA 39, L, AB-9% W4 a2 W= 39, AB-99 71X TARES
y-SETE M RS (W 33 | W 9, N, LM-9G3 7R | Giesta -3 Aeraed
A) =h3E (B) @ Sfiga
(C) @I et (D) 93 “RIgS
40. 1f 4a% +9b? — c2 + 12ab = 0, then the family of straight lines ax + by + ¢ = 0 is concurrent at
2, 3) or (<2,-3) CB) (23)or23)
©) (3,2)or(-3,2) (D) (-3,2)or (2I, 3)
W 4a2 + 9b2 - 2 + 12ab = 0 TH, BT FFA AR ax + by + ¢ = 0 T Revre 7Y 7@
o T,
(A) (2,3)99d(-2,-3) (B) (=2,3)W99(2,3)
(C) (3,2)9RA(-3,2) (D) (-3,2)WeRA(2,3)

41. 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

x+2y-9=0, 3x+5y-5=08 ax + by - | =0 FREAITH THE¥ T, T 35x— 22y + 1 =0

e T et 23,
(A) (-a,-b) ' (B) (a,-b)
(C) (-a,b) (a, b)

: zihg
(=1
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42,

43.

M-2023

ABC i ap idpoint
Cis an 180sceles triangle with an inscribed circle with centre O. Let P be the midpo1

of
BC.1f AB - AC = 15 and BC = 10, then OP equals

S
(A) % unit 755 unit
(©) 2J5 unit (D) 542 unit

ABC @3f srfiare farger, 1 @2 wrge 7 @ @ @7 (3G O | 7 #9, P, BC A7
TR | 7 AB = AC = 15 @3 TW 8 BC = 10 93% TF, O OP 23

J5 5
A
( )WQW (B)Tz_.m
(C) 245 a3 (D) 542 9T

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

A T, WfkgY 12 = 8y -9F MR 291 0 e Q Wkra? Tofeg @ @l favy | 7 P
R 0Q Tt | - 3 weiTe SReE w3 o p-97 FwEed 2@

(A) 2=y (B) y=x © y=2 2 =7y

30 94
The tangent at point (a cos 0, b sin §), 0 <0 < %, to the ellipse x—2+li- = 1 meets the
oo a

x-axis at T and y-axis at T,. Then the value of , ™1, (OT) (OT,) is

0<b<?
2

) 2
t‘m;—2-+% =1 -9 (acos 0, bsin ), 0< 0 < %ﬁwwﬁw% x-S T s

S y-urw(e T, Revre (e =0 eiew@ | ™I, (OT) (OT,) 93 W T@

U<ll<-’§

(A) ab 2ab ©) 0 (D) 1

17 E&ﬁ P.T.O.
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45, Let A(2 sec 0, 3 tan ) and B(2 sec ¢, 3 tan ¢) where 6 + ¢ = — be two points on the

2 2
hyperbola ‘—4~ AR (cu, B) is the point of intersection of normals to the hyperbola at

A and B, then P is equal to

2 2
WY ¥, A(2 sec 6, 3 tan 0) 8 B(2 sec 9, 3 tan ¢), 0 + ¢ = % MEIEL] %——L = -3 T

9
70 R 1@ A & B & Rrs f¥s sfbayars i Ree T8 (o, B) A B T
12 13 12 13
(A) o ®) s vt
46. . ié xz 2

If the lines joining the focii of the ellipse —§-+—¥—2— = 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

X
o+ b =l,a>b mmemwwﬁmmmw
60° T 7S Z(A, Torqaia Seagel T@
V3 1 Nl 1
A — ) — c) — D
- 5 © 3 ® =
47. If the distance between the plane ox — 2y + z = k and the plane containing the lines
Sy=2 2ot x~2=ly—3=z—4‘ing ,then | k| is
2 3 4 3 B S
x-1 y-2 z-3 x-2 y-3 _z-4
CAox-2y+z=k@ === S == RELICRIICER B
G EAC | Y TR o
S IR TG /6 9T A | k | TR
(A) 36 (B) 12 © s D) 243

1 T e i e A o . e S A  — —— i —

WM
8 T
=
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48. The angle between a normal to the plane 2x -y + 22— 1 =0 and the X-axis I

XS TR 20y 4 27.- 1 = ( -orere SETR T I T

l
@ cos“% (B) cos’'

e
(C) cos"% (D) cos 3

| —

49. Let fx) = [x2] sin mx, 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.
W 9, f{x) =[] sin 7x, x> 0 [l ]

(A) féat e

(B) f¥éaX oS

(€) TR e oy, T (2o Repred £ 70 08

(D) e R sjefael 1, (e (TR Rqre f 3o 0

* Option not matching

50. Ify=1log"x, where log" means log, log, log, ... (repeated n times), then
2 - | n dy . l
xlogxlog? xlog?x ..... log" ' x log" x ety to
log" ¥ log, log, log, - (n-’R.'lT‘F o7 718) TR | My =log" x T, B@
-1 dy .
x log x log? x log® x ...... log" ~ ' x log" x I, —m_mm_

(A) logx (B) x © 1 @ log"x

. 1 A P g, . S S 1 2 i . L . - o —

19 Eﬁq P.T.O.
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Category-2 (Q. 51 to 65)

|
(Carry 2 marks each. Only one option is correct. Negative marks: =%1)

n

S1. IB sin®  cos 0 d0 is equal to
0

P
IB sin® 0 cos 0 dO -OF WH &
0

n n 16m ( 0
— B) — © — (D)
® 1 ® 16 3 ©
52. Ifx=sin O and y = sin k6, then (1 — x2)y, — xy, — oty =0, fora =
x=sin 08 y=sin k6 278 | (1 —x2)y, — xy, — oy = 0 TC, 0- 4% M A
2
(A) Kk (B) —k © ¥ (D) k?

o 1
53. In the interval (-2, 0), the function f(x) = sin [—;] :

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

@ changes sign infinitely many times.

. 1
(-2m, 0) SREACA SCTFS T« f(x) = sin (;T) | S0

(A) TR o ARG IEA

B) W gw bw «Rad I

(©) R TN G g P e B o e
(D) Wi e T B e w

e e O AR a1 A 1 g A o et 4 o o S

20
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54,

sS.

M-2023

The ay :
rage ordinate of y = sin x over [0, ] is

(0-7) €% 992 y = i + 2TV (D R Do o9 T

: B)

Alw

(©) (D) =

Al

2

: 1 r . 474 1 '
The portion of the tangent to the curve x* +y* =a?*, a> 0 at any point of it, intetcepted

between the axes
(A) varies as abscissa

(B) varies as ordinate

@ is constant

(D) varies as the product of abscissa and ordinate

- ho
s 2

X

2
+y? =2 a> 0 IGEIR TARY @W e wke =nfrag v s swyEe oo
&S 73, ¢t

(A) STER HX FCM MR
(B) T3 0% o™ Wie

(C) &=

(D) GO G (DA 0TI X FRATSH WY

R S S — o 1 e S o o ——

- -
(| il

2l _-1',,‘;;‘ P.T.O.
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x = - - — .
§6. If the volume of the parallelopiped with a x b, b x ¢ and ¢ x a as coterminous
" : = = - -
edges is 9 cu. units, then the volume of the parallelopiped with (a > b)x (b x c),
— _ Y . ‘

(b x ?)X(? X -;)and(? X ;)x(? x b ) as coterminous edges is

(A) 9 cu. units (B) 729 cu. units
@ 81 cu. units (D) 243 cu. units

—3
1 c

— T S 3
0 TR @TT WTSH RFB 7 sugaras mRT Agefet a x b, b x ¢ TR ¢ X

.—’
a

|

WWWW@,(?xE)x(ExE’). (b x ¢)x(C x a)IdR
(?x?)x(?xb)wwm
(A) 9 9FF (B) 729 €N aTF

(C) 819 933 (D) 243 W1 9IS

§7. Given fi¥) =eSi"¥ ‘+ s x_The global maximum value of f(x)
(A) - does not exist.

iy
exists at a point in (0, -E—J and its value is 2e V2 .

(C) exists at infinitely many points.
(D) exists at x = 0 only.

() = @ + <05 ¥ STAHLIR global FCEE T
(A) -92 SREG 7R

|

(B) [u%)w 43f5 Rvre Ry W e R T 2+ 2e V2

() & M TS & Frés W e
(D) OYE@ x = () T SRFY WML

b b e e ettt K i i R S S S S o 12 2 A 4
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If
i +ive real numbers.
58. Consider a quadratic cquation ax? + 2bx + ¢ = 0 where a, b, ¢ are positive

the equation has no real root, then which of the following ig 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.
@ a, b, ¢ cannot be in A.P. or G.P. but can be in H.P.
(D) a,b, c cannot be in A.P., G.P. or HP.

a, b, c WWRWWW+2bx+c=OWMﬁ@WﬂIM
Jwefs WR A T, ﬁaﬁ%ﬁqﬁUﬁﬂmﬂﬁW

(A) ab,c,AP.AHP.T® Qa1 5§ G.P. T <O A

(B) a,b,c,G.P. TH.P. TS AT g A.P. [0 UFCE T

(C) ab,c,AP.AGP.T® 73 7 8 H.P. (O VIO A

(D) ab,c,AP,GP.qHP.T® G

e . c f

a. .
22, +2is
a, 33 a;

LT} TG T T | GIOFC L+ =2 Lo _ gz sy W
| +—=+..+ qq W
A F9, 3y, 8y, 83 v 8y a4, a; a

(A) 1 n € "G, (D) 2

23 Eﬁq P.T.O.
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00 | 010 010 ST
60. LetA=[1 0 0/.B=|0 0 1|andP=|x O O[bean orthogonal matrix such that
000 000 00y
B =PAP! holds. Then
P 01 01 0 01 0
TRILA=(1 0 0[.B=|0 0 1|8P=|x 0 0| <l 7w MhGA (orthogonal
0 00 0 00 0 0 vy
matrix) 9% T B = PAP"' fr& a3 | Giewa
r=1=y (B) x=1,y=0
) x=0,y=1 (D) x=-1,y=0
61. Letp be a relation defined on set of natural numbers Nyasp=1{(x,y)e NXN:2x+y=4]}.
Then domain A and range B are
TSTRRE T T N-@ 191 o FewI® W T4 p = {(x, y) € NXN: 2x+y = 41} | BT
MR TEH A 8 X-9 &7 B 7=
(A AcixeN:1<x<20jandBc{yeN:1<y<39)
(B) A={xeN:1<x<15}andB={ye N:2<y<30)
(C) A=NB=Q
(D) A=Q,B=Q
62. From the focus of the parabola y? = 12, a ray of light is directed in a direction making an
angle tan™! —i— with x-axis. Then the equation of the line along which the reflected ray
leaves the parabola is
g8 y? = 12x-97 G T 9B WA x-SCFF NF tan-! % [S2GICICAS IS
WW|maﬁvﬁwﬁmmeWﬁmwmm
(A) y=2 y=18 (© y=9 (D) y=36
" e s e S ST B B o A | \g | -.i'."._....__.. :
24 r’&.ﬁ
5t
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63.

6S.

: M-2023
e locus of Points (,

Y wre 1% = ists of
Y. y) in the plane satisfying sin? x + sin? y = | consts

(A)  acircle centered at origin
(B)

infinitely many circles that are all centered at the origin

@ infinitely many lines with slope # |

(D) finitely many lines with slope % |

Sin x + sin? y = | R B I, W (x, y)@ﬂﬁvwﬁ'ﬁ’w"‘“ﬁ
(A) T Revre =g @A 36

(B) Y oo g @wa WA R AT I8

(C) S + | fere Wity e @ AR

(D) 7 + | fere 7N A @R AR

1 .
lim l I I l 4o+ ! + )] is
Thevalueofn_)m[[z'f22_3)+[22_32+23.32 S TR TR TR

' lim 1 1 1 1 1 = 1 )mm
ﬂ—-)oali[2.3+22.3]+[22.32+23.32 +.+ yeratre oy |

3 3 3 (D 3
(A) 3 (B 10 © 14 ()'16

The family of curves y = ¢2%" ¥, where-‘a’ is arbitrary constant, is represented by the
differential equation

wmy=easinx‘ ‘a’ ,mm,mwﬂmwmﬂﬁmﬁmm

dy dy
= — B log x = cotx —
@ ylogy tanx = (B) ylogx sl
dy dy

y = —_— D I y = tv =

(C) logy=tanx—" . (D) logy=cotx .

25 P.T.O.
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66. Let f be a non-negative function defined on [0. E}

67.

684

M-2023

Category-3 (Q. 66 to 75)

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

4]
f J‘ (£(t) - sin 20) dt = [ f(t) tan tdt,
0 ¥

L
3

f0) = 1. then [ fix) dv s
0
A 33, {n, ﬂ TS MBS { -GS TAFF |
v 0 . ‘2’!
j' (f'(t) = sin 2t)dt = j fit) tan tdt, (0) = 1 CICHA ff(x} dx T
0 X 0

‘ n L
A) 3 3-2 ©) 3+ {D)

n

A balloon starting from rest is ascending from ground with uniform acceleration of
4 fit/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

g I @ I 9B @ 4 fi/sec? G THMR | 5 THES 17 AL (U G2
MRZ RS TISH T | & 21D T TIe® M g =0 03 @32 14w o it ==rf e
O (T 55l H £t 2, @

(A) T =6sec H=1125f

(C) T=572sec | | (D) 225ft

If fx) = 33/x? — 2, then
) fhas no extrema.
f is maximum at two points x = |1 and x =—1.
f is minimum at x = 0. :
(D) fhas maximum at x =1 only.

WA, f(x) = 3Yx? -2 CIOFE

(A) f-9% 53W WA TR |
(B) x=1,x=-1 RS f-43 7&o5 T AR
(C) x=0fACS f-a7 4Ry 1w KAy
(D) Y x = | LS f -97 A6 I wIE

- i D T ————

2

26 |
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Z)
3 . 2) + Z2a @ By Qe may
69. 1tz and Zy are two complex numbers satisfying the equation —__—I—_*;‘; 79
z :

be

(A) real positive (B) real negative

@ zero purely imaginary

|—'/,'|

s

z, 8 z, 7o e quw :I.CWL"FCW;'-W
-2

/,|+22

(B) WMGF AT

(A) W\IYF I\
(D) qmqﬁaﬂ_ﬂﬁﬁ

(C) 0

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

o make unsuccessful attempts to open the lock, then

ways in which it is possible t

@ 482 divides N

N is the product of two distinct prime numbers.

@ N is the product of three distinct prime numbers.

(D) 16 dividles N.
@ﬁWWWWW|MWIS%W%ﬂWW| N I S

RIS BN SEATLens R ;O
(A) N, 482 @31 RReren
(B) N, 46 Sretmt Cifer<s R @I

(C) N, fo=fb e Gferas S o

%‘{ﬁ P.T.O.
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71.

72.

gk 7

(C) RAR!

M-2023

IfR & . : :
and R are €quivalence relations on a set A, then so are the relations

-1
‘ . (B) RuUR!'

l
@ RAR (D) All of these

: f’ﬁ:‘_me . R'“Wmmwmlmﬂwﬁm

A =
(A) R (B) RuUR!

(D) R

Let fbe a strictly decreasi i
sing funct
. 2 € function defined on R such that f(x)>0, VxeR. Let
+ y — 3 - .
fal +5g 4 3 Ta+13) = 1 be an ellipse with major axis along the y-axis. The value of

‘a’ can lie in the interval (s)

f, R- : : il
> R~ T TGI8 1) > 0. Ve R L= +—Y 3
f(a® + 5a +3) fla+15)

T -V T | ORI 2’ TANICR QTS 103 0o 2
@ (—é'—6) - (B) (-6,2)
© @« ' MAEHS

A rectangle ABCD has its side parallel to the line Y = 2x and vertices A B.D
= = — . » ] ar 1
y=1,x=1and x =1 respectively. The coordinate of C can be e
SST*A ABCD-47 93 Mg y = o,.«q TR qx Mfeqay A g

y:l‘x:] 8 x=-] 41]13%[(?-@3‘];“‘“ s ’ DW

3,8
® o B) (3.8

© .-y (D)

(3‘ '_l)

28 |
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4. Let fy lit
X} =ia f the equa 4
fla :(b) ™, m being o non-negative integer. The value of m so that
)= f(a) + P(b) is valid for all a. b > 0 is
X)= :
flx) = x "m - A | (a + b) = fa) + 1(h) T, wfia,b> 0T
@ 0 (B) 1 2 (D) :
8. Which of the following statements are true ?
at+T
(A) 1f fix) be continuous and periodic with periodicity T, then I = .[ fx) dx depend on

a

L}

a.

a+T

If f{x) be continuous and periodic with periodicity T, then [ = I f(x) dx does not

a
depend on ‘a’.

(€) Letfix) = {{l] Y ISTAo hen £ i periodic of the periodicity T only if T is

rational.
(D) fdefined in (C) is periodic for all T.
fryffoeferm i ey 2
a+T

(A) T ) S @ T-HgEe I Y8 WorEE T, = [ (v) dy, ‘o'

d

Tog Ao 3

a+T
(B) T flx) S = T-1greq @ *HigaH WFE W, WA 1= [ f(v) dv. ‘a7

d

Torg RS aie 71

|, x
(€) W9, 0= o,i-%f"f‘mT"@WWﬂWmamnﬁT

oW 2
(D) ¥ T-43 & (C) @ A9 f-oriige wrerws T

E&q P.T.O.
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Subject : MATHEMATICS |
bt 8
» . o1 : 300
R )

? AN e oy SAEHS oy w3t A orya sl Ay TG (e WK |

Category-1 - 93 Taz HAa | d% Baa fre
. | 797 *A | O 67 e @@ 17 e
e Bwz fare 1, Y3 F01 A |

©.  Category-2 - 930 Bug %
gory-2 - | 3% Ta7 M 2 92 M | §71 $a7 fAret et
mﬁz@m%m'/zmmmn - k&5
;;:i:;r_v-.?:awmwﬁws@mwﬁmmaﬁﬂﬁvmﬁmzmmmﬁmw
mwyw:aﬁwmemaﬁmwmmzmeﬂﬁvam
meaﬁmaﬁawmwwﬁm‘ﬁmmnmm

T UWF O Tl
bbb T 4 RSV TW@ | g ITwT = w97 I

OMR #t@ A, B, C.Dﬁﬁvwmmww@wﬁmm|
OMR T ©2 e @ e 21 Rer wora < o1 oo 79 99
OMR ﬂmﬁﬁsmmwmmmmm

OMR 1« 32 9 epsroiam e G fTeE T e oS FRewer MY fervrs
SN <ot 79t 37w 773 | \) fon T

T 2 & R

30. mmmmmwmwwwmw.mﬂam,mmm

3.  TIRIRACEN, FIEHE, FRow, w5 oy, @b et
] ’ ] ’ ’ mm
mmmmmwmﬁmcmwﬂm%@m?gﬂwmn

M. AT I I IR G FI G
i m_mmwrcmwwmmwatmwwm

59,  *F% T TR W OMR 1 51} ~feveiace i T |
38, % e eI @ A Tuy :

mhﬂmmmmuﬁwmwﬁ@ﬁwmu
se,  *frm e o fwfan epgeraf fw |

59
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