PART -A
MATHEMATICS

A number is called a palindrome, if it reads the same backward as well as
forward. The number of six digit palindromes, which are divisible by 55, is

mwwwﬁzmwmmiﬁ,Mwmwsma@awmmmamml 55
@ Rrersy R-THYT [T Avd FBT 1A

@ 99 100

99 Gt 100 Bt
© 3° DO 3°-1
3% B 3° -1 B

Let A be a 3 X 3 matrix having entries —1, 0 or 1. The number of all such A
having sum of all entries equal to 5 1s

§IR’T AUF 3 X 3 GNeCsa IF AeT@E —1, 0 =1 1, To08 5 A T BT, T OIS
@siFet 5

@ 400 401
© 414 DO 415

6
If the fourth term in the binomial expansion of (Z + x1°g5"j (x > 0) is 20 x 8,
x

then a value of x 1s

6
nﬁ[z+xl°g8xJ figeiw 11 (oW % W 20 x 8'%F, TS (x > 0) , (O LRG|
X

@ s 82
© s O s>

If f(x+y) = f(x) f(y) and if(x) = 2, x, y €N, then the value of JAC) is
x=1

7@
A f ) = F@) )T D f () =2, %, y €N, @ %—; -
x=1
®
© )
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5.  Let S be the region bounded by the curves y = x® and y? = x. The curve
y = 2| x] divides S into two regions of areas R, and R,. If max{R,, R,} = R,,

then &y 1s equal to

W€$y=x3Wy2=xWW(%&¢S@1¢DI@I®Iy:2IxIW§@ S=

71 oFa R, Wi R, ew 3 | 1t max{R,, Ry} = R, (o % ERIEEGH

1

@ L ® 19

19
© L D 20
20
2
6. IfI:j oy , then
1 V2x® —9x® +19x + 4
2
dx
gm I = T, (O3
!\/2x3—9x2+12x+4
l 2 l l 2 l
@ 8<I <4 9<I <8
1 p.l L_op 1
©16<I<9 @ 6<I<2

7.  The probability that a randomly chosen 2 x 2 matrix with all entries from the set

of first 10 primes, is singular, is equal to

IEFOIE AR T 2 % 2 GMere® b1, T19 olieTeas 430 10 B G e #1ah iy
=7, wiefon @R SBiftet 7

@133 ﬁ

10% 10°
19 271
© ©
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10.

Let the coefficients of x? and x* in the expansion of (1+ ax + 2x2)® be 27 and
— 192, respectively. Then the value of @ must be equal to

gamdF (1 + ax + 2x2)° = fgfom x? one x' 79720l 45T @t 27 o — 192 | (SR @
ERND I

@ 1 ® -1
© - O -3

’ 1 38 11 )
Let x be a real number such that the matrix A = I:Z 7} + xL J is singular.

b
Let [a d:| be the adjoint of A. Then the value of b 1s
c

1 3

4RET x OO BT AT ACw A = {2 .

} +x B ﬂ BT srafon (singular) GeTs 27 |

. . b
4123 A 7 553~3 (adjoint) [a d} W BT bINAY'T
Cc

® 2 ® -8

3

© -¢ ®

Let R be the set of real numbers. Let f be a continuous functions defined on R

and let ¢ be some constant such that j f@)dt =cosx —% for all x eR. Then a

possible value of c 1s

sads R 787 STeavia 1eafs | 4a2dF R 3 ¢9F6 WE[a f BT SiffRa Toa @ ¢ @I
K 1

#ga (constant) IS FFCA xR I 9@ jf(t)dt:cosx—E T AR ¢ T Qb
C

MBI AF T |

®
©

ol &N

© @

w | I
| =
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11.

12.

13.

Consider the linear programming problem (LPP) Min Z = x + 3y subject to the
conditions y—x 20, 2y —x <2, x >0 and y > 0. Then

y-x20,2y-x<2 x>0 SF y=>068 ATy @RF d@qd ST (linear
programming problem) (LPP) Min Z = x + 3y (71dl 28F | (0%’
@ (0, 0) 1s not a feasible solution to the LPP

(0, 0) @% LPP Bz «abt iy (feasible) smieid =3

the LPP has optimal solution at (2, 2)
(2, 2) © 9% LPP (017 SigFa (optimal) STWigiF 3y

© the LPP has optimal solution at (0, 0)
(0, 0) © €% LPP (513 iqgeT (optimal) ST Sty

@ the LPP has an unbounded solution
@3 LPP (517 @bt 31+f33% (unbounded) s sy

Let X, Y, Z and W be four mutually exclusive events, whose probabilities are
1 1 3
2734
events will happen, is

and —;—, respectively. Then the probability, that at least one of these

W8T X, Y, ZSe W S0 4757 kg 1641, T4 Seifrst g @
2 | (SR’ QR THAT 5752 FOIS QBT 96471 9019 SKeifrer 1°7

@1 17

|-
| o
| =

Do =

20 60
11 14
©E ®E

If the real part of Z_+2 1s 4, then the locus of the point representing z in the

zZ-1
complex plane is a/an

Tt a+2 3 IMBIT VYO 4 =, (OB o TNeeTs © z & CST R01F sifeiY 3°7 @bt

2 =1
@ CcCircle Parabola
T SRS
© Hyperbola ® Elipse
TS i

CEE-2023 ®) B



14. The number of binary operations on a set with 5 elements is

15.

16.

5 51 Glierge b1 7:2feT 890 2T #I41 (7 feara §eas X'~
@ s 5°
© » O 5

Let A be the set of all letters of English alphabet and let us define
f:A—{0,1,2 3} by VAic A, f(A)= number of times the alphabet 4 appears in

the word INTUITION. Then
QTS SR RSAET ety If@RT feldt 4 WnF f: A—{0,1, 2,3} 9B 1 FEF TS
VAie A, f(4) 2= INTUITION *brs A SIS @I-1F 74T | cofsar

@ fis one one but not onto f is onto but not one one
f QiR g SIRMS 937 | f SRS g atEd! 7= |

© fis one one and onto @ fis neither one one nor onto
f QiEF SF MR f QITRNS T2 NP SRMCET 727

Sand is pouring from a pipe at the rate of 12 cm?/sec. The falling sand forms a
cone on the ground in such a way that the height of the cone is always one-sixth
of the radius of the base. How fast is the height of the sand cone increasing when
the height is 4 cm?

QB 1 7T ST 12 cm’/sec. TFS Jifer AfY =MCR | sify et FfARfE Mt @b 1 1FT AR
T (o077 FOT Sl T BT JOIFE T JPHI ST qorT | @fear FOR
Sow! 4 cm, (Shoat e Z® “F0 Shel I (R 7

@ 1 cm/sec 1 cm/sec
167 327

© L cm/sec @ L cm/sec
48 492

/A
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17.

18.

19.

20.

If the product of the roots of the quadratic equation ax? + bx + ¢ = 0, a#0 is
equal to the sum of the squares of them, then

3 i SeRT ax® + bx + ¢ = 0, @ # 0 YYD QIFeT JoB1T 357 IS I, (O0F

@ b = 3ac b? = 3ac
@ b% = ac @ c? =ab

A(7,2) is the vertex of the triangle ABC and the base BC is x + 2y = 4. The
vertex B lie on the line 3x — y = 5. If AB 1 AC then the co-ordinates of C is

A(7,2) fagst ABC 3 Tife wie gft BC o's1 x + 2y =4 TR B @i 3x — y = 5
© IS | I AB L AC, @ C T ~AHIF 7~

® (T-%) 017

9 9 7
© (2] ® (3

Let A ={x:x is a prime factor of 660} and B = {x : x is an odd integer}. The
total number of subsets of A N B is

WS A={x:x 9O 660 7 AU Sestd} o B = {x : x QDT SR ITAG ALY} |
AN B 3 15 EPTeafeq e 27 |

@8 @4
© 2 D 16

The equation of the plane through the intersection of the planes 2x + y—z=6,
% — 3y — 2z = 2 and parallel to y -axis is

26+y-2=6, x-3y—2z=2 e FUITHT MSTT @R AE y- I TG
SO ST 7’7

@ 7x+52=20 x — bz = 20
© 7x-z-=20 O 7x-52-20

CEE-2023 ® B



21.

22.

23.

V2 sina 1 fl —cos2f3 1 V4
If ———— == and = , a, B |0, =], then tan(a +2p) is
1+cos2a 7 2 J10 4 ( 2] ( A)

equal to

2 si 1 =
V2sing 1 . [l-cos2f _ 1 a,ﬁe(o,%)@c@tan(awma

o oo, 2 ,
J1+cos2a 7 2 J10

RICEER)

@ 1 ® -1

© o © 1
2
(e @n” . e i
The least positive integer n such that, (T_F is a positive integer, 1s
-1

“\n
n 3 & FHeN 49 7499 91, (1—(;2%772 QP LATIF Y FLATT X7 7

@ 4 ® 3
© s O 2

If @ and B be two roots of the equation x2 — 64x + 256 = 0. Then the value of
1 1
38 38
() (5
a
1
3\ ()8
afit g = B, x* — 64x + 256 = 0 >ie<eIT 4T IS 27, 103 [—SJ + (—5] INFEEI

@ 2 ® s
© 1 O 4
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24. The locus of the mid-points of the perpendicular drawn from points on the line

x = 2y to the line x = y is

x = 2yT@IR AT x = y (FUICT ©iS1 77 R (F201F TRYF 019 449 51 7
@ 2x-3y=0 5x —Ty=0
© 3x-2y-=0 ® 7x-5y=0

25. If lim(\/nz -n-1-na +,B) =0, then 8(a + f) is equal to

n—o

Tfiy lim(\/nz—n—l —na+ﬂ)=0 2, (OB 8(a + A)IWFT']

n—oo

@ s ® 12
© 4 O -4

26. If f(a+b+1-x)=f(x), for all x, where a and b are fixed positive real

b
1 [%(f () + f (v + 1) dx is equal to

numbers, then
a+b .

W x F ST NS AT, fl@a+b+1-x) = f(x) 7, TT a 1 b 43 IV 4T 22,

b
©® —— [x(f () + f (x + D) dx 77 27
a+b :
b+l b-1
® [fade [£ ) dx
a+l a-1
b-1 b+1
© [fa+ndx O [fa+ndx
a-1 a+l

CEE-2023 (10) B



27.

28.

29.

Let P, @ and R be three sets satisfying P c R, (PN Q) v R=PnNn(QuUR) and
(PU®) N R=PuU(QnN R). Then which one of the following must be correct?

gqmdF P, @ wie R fSfH0r s1zfs ae Pc R, PN @ UR=Pn(QuUR)I=
(PURQ)NR=PU(@R) T GH'E oeTo &l @O 3oy '3 IR 2

@ P-R Q=R
© pP-@ ® @-=0

For the functions f:X —>Y and g:Y > Z, define gof:X—>2Z by
(gof)(x) = g(f(x)) for all x € X. Then which one of the following must be

correct?

gog [ XoYuE g:Y>Z3I IR gof: X > ZW®a I IS
(g0 f)(x) = g (f (x)) =T x € XTI | (SR TS Grard T (S0 Sa I 17

@ if g o f is one-one, then fis one-one
g o f AT, B f QIFII

if g o f is one-one, then f1is onto
It g o f AR, O [ AR

if g o f is onto, then f1is one-one

it g o f SRS, (B@ [T

® ©

if g o f is onto, then fis onto

I g o f AR, (O [ ATHS

If 3tan™ ( L j —tan™! [—1—) = tan™ (%) , then a value of x is

2+ \/g x
gfr 3tan™! ( 1 ] —tan™ (lj = tan! lj =, (SER’ e x T QB NI 27
2++3 X 3
@ 1 2
© s =
J3
(11) CEE-2023
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30. The area bounded by the parabola y? = 4x and its latus rectum is

wiige y? = 4x o< 379 71 S0 (latus rectum) SISIT CF@F T BT

. 4 :

@ % square units g square units

8 35f @ T il 35f 9FF

3 3

8 ; 4 .
@ g square units @ —5— square units

8 oot was 2 aof aww

5 5

31. The line joining the points (2, -3, 1) and (1, 2, —4) cuts the plane
2x+3y—-5z+3=0 at (a,b, ¢). Then the value of a is

9 (2, -3, 1) o= (1, 2, —4) @R @ImieT WeeT 2x + 3y —52+3 =05 (a,b, ¢)

e 310 | GER’E a INF T

® -& ®

31 61
59 69
© = ®

32. Let @ be a unit vector which makes an angle % with £. If @ +1 + } is also a unit
vector, then @ is equal to
4q1RdF G 9Bt €% (unit) et T Ry k3 wore % @I SeoF 1 I G +1 + ) ST

qBr @ T I 27, (eER'TET @ T

il k ik
® 2 2 2 ® 2 22
i,k iJ,k
©22J§ ®2+2+\/§

CEE-2023 (12) B



33. If T,,T,T, are respectively the pth, gth and rth terms of an A.P., then

T, T, T,
b q r|=
1 1 1
T, T, T,
HﬁTp,Tq,ﬂmaBTWﬁﬁ%&p,qummm,@@p qg 1=
1 1 1

@ 1 i
@ 0 @ p+q+r

1 3
sinlQ0° cosl0O’

1 V3

sinl0° - cos10°

@ 1
© 4

34. The value of is equal to

ERICEC

© &

o

. 2x af1-4%2
35. If (afr) 3sin 1(1+xzj—4cos 1[1+x2
(fean) x=
@ 1
©

R

+2tan‘1[ 2x 2) = %, 0<x <1, then
-x

© ®

2
ot
J2

-

/0
36. cot™'9+cosec” —i‘i =

® - ®
© ® 7

B (13) CEE-2023
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37.  The point on the curve x2 =4y, which is nearest to the point (1, 2) is
(1,2) 7 2% = 4y IFOR ARG 3539 T 7°3- '
@ ©,0 2, 1)
© e O @9

38. Let OA =2£+}~4I§ and OB =4f—}+21%. Bisector of ZAOB meets AB at the
point C. Where Cis

b d A A A —p: < A .
[T OA=2i+j-4k wF OB=4i—-j+2k LAOB TFNOR SHHISFOE AB
@rerew C [Rve sifty, o' C 373-

@ (1,%,—2) (2,—%,1)
© ,0,-2) ® @Go,-1)

39. The shortest distance between the curve y = Vx and the line 4dy-x =51s

y = Jx 7% 1% @41 4y — x =5 T NISH TN 573G T'T

@ & ® _L
J_ ® Vi1
© = D) 4
J_ 17
40. If gx+5 < 0 then x lies in the interval
3x +5
<0, (@ x IIBFAT ']
2x =7
® (3.4 ® (-a-3)
2
_5 7 g 2 7
©( 3’2) © ( ! zju(i’j

CEE-2023 (14) B



41.

42.

43.

PART - B
PHYSICS

The system shown in figure is in equilibrium for a particle value of angle 6.
The pulleys and the strings are massless. The angle € should be :

L LSS LSS

J2m

m m

19

Q51 R 0 TR R foms (YT AT SIS SR | S S O ST I 4T
AR O @RAFARI

@ e60° 45°
© 30° O© o

A sound wave of frequency 660 Hz fall normally on a perfectly reflecting wall.
The shortest distance from the wall at which the air particles have maximum
amplitude of vibration is : (Take speed of sound = 330 m/s)

660 Hz F=91ea9 1% ©92e BT $o I AT Q2 Cralerd #1379 ©itq effozrfers (Rex |
orieE A1 e Tay, 16 g I Rered i eI

@ 0.625m 0.125m
© o0.250m D o5m

Which of the following is a correct statement?

oeTe TRl @0 8% 7

@ Protons and neutrons have exactly the same mass
AT S ASas o Y T

y — rays are high energy electrons
stT et &g IRed 2eeg

© [ —rays are same as cathode rays
51 e oI (UG I GER

@ a — particles are singly jonised helium atoms

ST ST QAR SRS @ R A

(15) CEE-2023
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44. An ideal gas is initially at temperature 7 and volume v. Its volume 1s increased
by Av due to an increase in temperature AT, pressure remaining constant.

The quantity o = lAA—; varies with temperature as
v

QWWC%WN@%T@&@WUWW%WWW Av 3G 7 SwerR

1
F@mwr AT QIR PIFCT | B QI3 FI(R | SV o9 ARTST 2R B3eE a=—AA—;,To ©

U
et Ry Retes et fafbarts sfdy e

(04 o
N
; i - T i t » T
T T+ AT T T+ AT
(04
o
© / ©
i ——> T ; N,

45. In a given process on an ideal gas dW =0 and dQ < 0. Then for the gas
b1 B (s1g firmrs dW = 0 e dQ < 0| (B IR

@ the temperature will increase

Wl 7 |
the volume will increase
TS LT |

@ the temperature will decrease
TBE! T |

@ the pressure will remain constant

9 Qi e |

CEE-2023 (16) B



46.

417.

Which of the lines of force in the figure is a true representation for electric field

for a metallic solid sphere placed in a uniform electric field?

aﬁwﬁcwwwmmmWWMImmmm
TFOE TS AT 4Fs @phes oFas TR ?

@ 1 ®
© s O «

The value of current through the 3Q resistance for the circuit shown is

15V — 4Q é

5Q —-— 10V
— ANM—
30
tapfo IEAES @l 3Q (@I TS (I 12T T 2T
@ Zero 3 14
© 34 O 54
an CEE-2023
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48.

49.

An infinitely long cylinder is kept parallel to a uniform magnetic field B directed
along the positive x —axis. The direction of the induced current as seen from the

negative x —axis will be

BT ST A9t et 4 x — T AT @b J97 pEdia ova B  STISSIes I1 R0R | s
x — r19 =111 iceT SNfae eiarmg et 27

@ along the magnetic field opposite to the magnetic field
R (FaT O firte PRI (Fad eds firte

© clockwise @ Zero
T fiets pRY

The maximum value of the force F for the block shown in the arrangement does

not move is

. 1
(Given M =3 k , U=——=: g=10m/s>
S, M of & )

_m M e
“““ B 2V3

ST T T 7

5acot 79 Fa1 | M ©39 IFCO! ANS 7969 IS AF, GIRAE F 3o73 11fes wiv 379 =i
1
(ferenm: M=v3 kg, u=——; g=10 m/s?
g, U 205 g )

@ 15N 12N
© 20N DO 10N

CEE-2023 (18) B



50.

51.

52.

Which of the following remains constant during the motion of a projectile fired
from a planet?

5% BT 29T ACFAT FIT ACHT QB I O @0t 917 35 (7 67 |

@ Kinetic energy Momentum
sifs =i I

© Vertical component of velocity @ Horizontal component of veloéity
[SEERCLERCUI 91T S NP SATT |

A small drop of water of surface tension o is squared between two clean glass
plates so that a thin layer of thickness d and area A is formed between them. If
the angle of contact is zero, the force required to pull the plate apart is

o PUAR AT SR QBT (BIATET A FI6T AT WSw® QTaned afb 4T (3R TS T3
ofoq Wow d @Y oF A CFaged @iF 5T g = | 7 =5 @19 0T B G M6 AT
BIfFy j¥F et e Io79 A 277 7

A 204
® Bk

d
40A 80A
© = © -

A sonometer wire is stretched by a hanging metal bob. Its fundamental frequency
is v;. When the bob 1s completely immersed in water, the frequency becomes v,.

The relative density of the metal is

P RO QU7 BIIGTT BT AT PIST TREWE STAMTR I (202 | 3 s F=a1e
g v, @fot Plomeree e TIR T4 =, T RbRS Afde F7ATRe S vy, 49
(GTURT AT Tg] T T |

2

v Vo
® 1, _H

2 2 2
Vi —Vy vy ¥z

© = ©

vy — Vy Vg = Ve

(19) CEE-2023
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53.

54.

55.

A rod AB of length 5 cm is placed in front of a concave mirror of focal length
10 cm as shown in fig. The length of the image of AB formed by the mirror is

10 cm T3 05 [{F1E Q4F SFee 7tAd 76 5 cm i AB qUiel 73 foas (ryaid 490t
T (2R | WA A 18 397 AB noreis dforiia s '3 |

> < 15 cm

@ 2.5 cm 7.5 cm
@ 10 cm ® 12.5cm

The length of a wire increases by 8 mm when a weight of 5 kg in hung. If the
radius of the wire is doubled what will be the increase in length?

5 kg 3T I8 Wb SraMR ficed S19 uUe 9 8 mm oG 37 | Ift $1 TleR [T
T Y 391 T (S80S IR o 277 2

@ 1 mm 2 mm
© 4 mm @ 6 mm

The temperature of a room is + 20°C when outside temperature is — 20°C
whereas the temperature of the room is +10°C when outside temperature is
—40°C. Find the temperature of the room heater heating the room.

@A Q0T @FI5AR fooss TWwer + 20°C =7, @fonr e Swor — 20°C = | I
(PISTEATLIT TWST +10°C 28TE MRIT SWo! 27 —40°C. FISIANGT 5197 Fi3 32T REGR Swe!
BRG]

@ 30°C 40°C
© s0°C DO e6o0°C

CEE-2023 (20) B



56.

57.

58.

The moment of inertia of a uniformly dense solid sphere of mass M and radius R
about an axis passing through the centre is equal to 0.6 MR’. The moment of
inertia of another solid sphere of mass M and radius R is about an axis passing
through its centre is found to be 0.5 MR2. Then, which of the following is the
correct expression for the density of this sphere?

M ©ag@ % R P%e, STHET9S QB (ST (@4 NICSWE 1T ¢ @A SPRATCAT SoaNFe Hiq
0.6 MR2.| M ©<< oI R TOMEF o9 QBT (6769 (8T WIS 19 (2 @E0 SrACTS
SoEmET T 0.5 MR? (i@t s7'af | Fepie @iaeo! IFE 3 GIieTadR 99ge aT $E 7

N p(7j=Kr p[?):Krz
© p(ﬂ:Kﬁ | 1) p(?):%

An object of uniform density p, sinks in liquid one and floats in liquid two.
Which of the following event is not possible for another object of uniform density
P?

p, STEAGE QBT I8 OF THF SIS TI IR IIF §3 T4 09T NS GoMfE R 1 p, TS O
QBT 98 T ST (@01 ToAT S A=

@ It sinks in both liquid one and liquid two
% T 999 OF 73 479, JAINRY S0 I T |

It floats in both liquid one and liquid two
5 Q% 759 O 73 979, JEIRY oo 84fe 3 |

© Tt sinks in liquid one and floats in liquid two
% qF 7HY ©9eT6 B I 1P 3 749 ©IeT0 3T |

@ It floats in liquid one and sinks in liquid two
% Q3 75 ©ITS BTS IP JR T99 5610 93 I |

In a photoelectric set-up, the frequency of the incident radiation is twice the
threshold frequency of the metal surface used. The ejected electron is found to
have a de Broglie wavelength ‘A’. If the frequency of the incident radiation is
increased to five times the threshold frequency, the de Broglie wavelength of the
ejected electron will be

BT SEABRpOR *9Fe SHifos Ridadd FiPT M 7976 oD AV T=AFITT TBT
T 'S | ATFIOIS Fsfe al 2eTgaa £ a0 Saesienaia 7 ‘47 cottat o<t | wfi Seifse fRfeaes
T WA NS F=oA13T oA @At I 731 W, (O 5o @It FreTEAe £ 37 TaLeIEiq

T 77

@ 2 ® 52
A

© o :

5

(21) CEE-2023
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59. A block slides down an inclined plane with inclination angle 4 starting from rest.

Let S; be the distance travelled from t=1S to t=2S. Then S,/S, is

(Take friction = 0)

QBT AT Q3 (FETAR OFS (T IFT SRR <17 <ifS Wiias SRR | GEIT S A g
NS O @I T IR | A £ =18 [T £ =28 & AMAGIE S, 5Ee W, @@ (W 3 R

4ar) S, /S, %3

@ 3sind %sin@

© s D)

w | =

60. A particle is moving along a straight line. Its displacement x depends on

time ¢ as :
x=at®+pt>+yt+5

The ratio of its initial acceleration to initial velocity depends

ﬂﬁTﬁ?ﬂicﬁﬁmﬁ%mliﬂWW(x)WW(t)WWﬂ?ﬁTﬁTE’?{:
x=at® + Bt +yt+5

FANCIT AT T3 AT TRT Thod To SgoTo! fise sRa

@ Only on o Only on B and y
@ a @I f o y
© Only on a and g ® Onlyon 6
@I o F f SELIN)

CEE-2023 (22) B



61.

62.

63.

An «a - particle and a proton are accelerated from rest by a potential of 150 v.
Their de-Broglie wavelengths are 4, and 4, respectively. To the nearest integer, the

ratio of 4,/ 4, is

foqTa=TT 1T QBT STl At o @Bt 25 150 v fee wRl give w9 LA 4, e A,
A SiEeT TET It haf | SbRele G5IF SG HeUTS, A, /A4, TS T |

@ 2 ® 3
© 1 DO 4

When light is refracted, which of the following does not change?
afsat (TRae AfesTadt 2, ©ere Bl (FHDIE el 7277

@ amplitude ® wavelength
IBIE G495t s

© frequency @ velocity
FOAFILE RG]

A ray of light is incident at the glass-water surface at an angle i. It emerges
finally parallel to the surface of water (refer to Figure). The value of glass
refractive index n, would be

ST ITT]]

water

! air
QBT coiraE Tacst F15- N o | @196 wrifes &R o1Ee foae ory@iT wd (AT IR
WWWGH&W\%WM% n,ATF I
1 4
sini 3

© 1 @ %sini
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64. Three charges +q, +q and @ are placed at the vertices of a right angled triangle

as shown in figure. If the net electrostatic energy of the configuration is zero,
then @ is equal to

*:f
l

Q

+q‘; a N,

ST P et +q, +qAF Q Baw wfiaE 7w B e fagow s =rem w47
oI | At ARG go Ffs tfos 1R Jr =, (OB QINFT T |

@ -2q ® «/iq

2+\/§ V2 +1
_ —q
© % @ 1+/2

65. The flux through the shaded region shown in figure due to an electric field

—

E= on (where E; is a constant) is

<

(@, 0,a) | (a. a, a)
),
\%///// /// s

/7 (0,0,0) 0,a,00 ¥

-—>

fbas wofiar rsserche wiee, @pfess ova E = E,j ( E, 9Bt #3F) 7 190t 09 3°7

@ E,a® Eya’

2

© 0 ® 2E,a*

CEE-2023 (24) B



66. A charged particle is released from rest in a region of steady electric and
magnetic fields. Both the fields are parallel to each other. The particle will move

ina
GBI SAEE 1 (7 I9T ST 51T @B P @pfes ova oie g pas ova Yo sete afy
firrt 27 | GUAIGT (Fa GRT I | FACOIE ifs fIT GBr

@ circle helix

B [£AG)
© cycloid @ straight line
BERE) N NCEIG]

67. A current carrying loop is placed in a uniform magnetic field B =DBi in three

different orientations, I, IT and III.

v () O (L
n n

(I (1D (111)

The correct arrangement of potential energy of the Loop in decreasing order 1s

QBT 2T FEA AW FERE P B = Bi's fofas fior fiet I, 11 o 111 © 41 ez | Pafsife

FEE P @AIE 3% @0 X'
@ 1>1I>11 I>TI> 111
© 1m>1>1I O m>1usI
B (25) CEE-2023
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68. A particle is undergoing uniform circular motion. The angular momentum of the
particle remain conserved about the point

QBT IR S S UG oIS FIRCR | (PIACGT KT ACHCF FANG @IF SIR AAFFS 777

@ o ® p
© q O® Rr

69. lnge nucleus decays into two a—particles and an unknown nucleus, after

absorbing energy. The unknown nucleus is

1o Ne Fr&famebt RRba 0z 751 oierel o1 o qbi orefs HOERRT T 1 owie
RSfFarRor 23

@ Carbon Oxygen

FIRF SIS
© Nitrogen @ Boron
ARG T

70. The driver of a train moving at a speed v, sights another train at a distance d
ahead of him, moving in the same direction with a slower speed v,. He
immediately applies brakes to achieve a constant retardation a. There will be no
collision if d is greater than
v, WA 9IS I 4T (G2 Q477 BIeTe S AT AT v, QIR f 431 (G2 937 d 779w
AT T | (08 F05T o (@9 AN TS GRA 39 WRIV $7F @ T'70T | (G3A 7477 WISw
TS TR’ 27 d T W eI @001 Il Sifie 37 AT |

@ (Ul_vz)z (vlz_vzz)

(Ul — U )2 012 = 022
@ 2a @ ( 2a )
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71. Four Capacitors of capacitances C; =1uF, C, =2uF, Cy=3uF and C,=4uF

are connected as shown in figure.

Find the potential difference across C; when the switch ‘S’ is closed.

¢, C,
| 1]
e I
S
C, I C,
11 |
o I
—{—
10V

I @E C, =1uF, Cy =2uF , Cy=3ul" o1 C, = 4uF 3 foae ory@Iq 1a0e SR
fy 7Ur g | B S T (@ I IS C, 3 [ rearend q1 fodar a7 |

@ 1v A
© 3v DO av

72. A magnetized wire of magnetic moment M is bent into an arc of a circle that

subtends an angle of 60° at the centre. The equivalent magnetic moment 18

MWWWWW&W&W@W?HWEWWWGW

@I @B Y8 BT | TG (BIfFe I W T |

® M/ 2
© 3MA D) 4MA

B (27) CEE-2023
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73.

74.

75.

76.

71.

According to Bohr’s atomic model, the radius of the stationary orbit of hydrogen

atom with energy —3.4 eV is (in the following ‘a,’ denotes Bohr radius =
0.0529 nm)

I AARE M SPHR —3.4 eV 15 wfos 457 JRGSH *qWIT U7 TG hms 27
(T8 ‘a,” @ 79 TIPS = 0.0529 nm 6i30% 1)

@ Qy 2a,
© 4a, @ oy

2

th
of its original amount in 20 years. The

A radioactive substance decays

th
time taken by the same substance to reduce itself to 5 of its original amount is

1023
1024
AT SrsefHs T AT %wzﬁi’ﬁﬂﬁw AT T |

@ 10 years 2 years
© 8 years @ 6 years

For a black body radiation, the wavelength of maximum radiation, A is recorded
against temperature T. A plot of 4, vs T will take the shape of a

GOT g 7T 1 T WO o5 s Rivaes sageiney A, T WS HSTTOIR B2
SMRITFARE | A, o0F T 9 A1 AFSlers Sigho 279 |

@ Parabola Circle

ORY (CEHT 2MY3 B 5T AwiE T[T P TORCA 0 IRF SN T | TFY

QBT Ifigeg BT ga7
@ Ellipse @ Hyperbola
QBT TfFaq QUT SFaT

In boolean algebra, A(A +B) is equal to
Jfers Seeifires A(A+B) 9 237

@ 1 ® o
© aB D a

Two heat engines are combined in series such that the sink of the 1st engine is
used as a source for the 27 engine. If the efficiencies of the two engines are 50%
and 30% respectively, the overall efficiency of the combination is

50% wrr® 30% efficiencies 7 75f S 3T 1w T=e GEWE TSI T A0S ACEE
Sink 9 faSHGR Sestcet Ims 27 | TSIGF efficiency 7

@ s0% 40%
© 18.75% DO 65%
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78.

79.

80.

During an experiment, the percentage errors involved in the measurements of
radius and length of a metal wire are 2% and 3% respectively. If the resistivity of
the wire is provided, the error in the computation of the resistance will be equal to
@Bt 7SS QTIT ATPT ST TP WA R (SR S TS 2% W 3% S0 AT
5175 | Tt SIATET @I4FSIE N 97%8 27, (1% 597 F1te TIaNg @fog 79 2°3

@A 7% 8%
© 1% D 5%

The position vector of a particle of mass ‘m’ is given by,

;(t) =@acos (wt)£ + bsin(wt)jf

Where, ‘@, ‘b’ and ‘w’ are positive constants and £ and 7 are the unit vectors
along the X and Y axes respectively. Which of the following quantities
vanish/vanishes for this motion?

‘m’ ©IF GBI FUF T=A (G631 ©eTw ol 49994

r(t)=acos (wt )% + bsin(wt)y
TS, ‘@, ‘b wF W AT FIF AP X, j FNTA X IF Y o199 firie s (o3 | [[ee
@ (oifed T I (/52T ?

@ Angular Momentum External Force
e SISt IfyE I

© External Torque @ Moment of Inertia
F1fE 56 ST

- > -
Consider three concurrent forces F1, F'2 and F3 which cannot be in equilibrium.

- - - -
If =1N, |F|=2N and the ratio of the maximum value of |[Fi1+Fa+F3

R

- - = | . . -
F1+ Fo+ Fs| is 4:1, the magnitude of F3 is equal to

and the minimum value of

(Assume that }?3 > F_';)

- -

ﬁl,szFsawﬁTﬁﬁ@Mﬁw%ﬁﬁraﬁﬁwmﬁ%WIﬁ F|=1N,

17; =2N = ﬁ1+ﬁz+ﬁsaﬂﬁ%wﬁﬁﬂwwvﬂ6 4:1%@, F33 94 7 (F@'e
Fy > |F)
© |R|=7N ® |F|=-6N
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81.

82.

83.

PART - C
CHEMISTRY

Cu (Molar mass = 63gmol™) crystallises in a fcc unit cell. If the edge length of
the unit cell is 361 pm, then density of Cu is

Cu (W= &= 63gmol ) fcc 9FF @6 (@15 5157 (S | T 9 (F1F 7S 361 pm 27,
GER’TE Cu I 999 3T

@ 89¢gcm™ 8.9x10°gem™

© 116gem™ D 32 x10° gem™

The Van der Waals equation for one mole of a real gas is

OF 'S BT (512 N SIGIT qTeTy TNFIT 27
a
(P+F) (V-b)=RT

The units of the constants a and b are respectively

a ¥ b #7597 OFF 'T T

@ Lmol™ and atm 12 mol™ atmI’®mol? and Lmol™
Lmol™ =% atm I2 mol™ atmI? mol™? w1 Lmol™

© atmLmol™? and Lmol™ @ atm mol? and atmI?mol?
atmLmol™? 1% Lmol ™2 atm mol™® W% atm I?mol2

For a reaction, AG=-67.2 KJmol™ and AH=-42.0kJmol™? at 27 °C. The

value of entropy change is

27 °C St 9ot Rfem® @ AG=—67.2 K mol ' si® A H=-42.0kJ mol ™, @75’
HfTSIT IT 7’7

@ 84 JK' mol™ 36 JK' mol™!

@ 93 JK ' mol™* @ 109 JK ™ mol™
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84. If the K ,= 4.0 107 of AgCl, CaF, and PbCl, solutions are same, then the

85.

86.

correct statement is

AgCl, CaF, =% PbCl, @@ K,,= 4.0 x 107* aff 51T 2, GTR'TT S JFET 2T
@ Solubility of PbCl, is more
PbCl, 3 @75e! @R

Solubility of CaF, and PbCl, is more

CaF, =% PbCl, 3 @¥re! @Z

© Solubility of AgCl 1s more

AgCl3 mret @R

@ Solubility of AgCl, CaF, and PbCl, are same

AgCl, CaF, sit® PbCl, T ai<yol Wi

The Prussian blue compound produced in the Lassaigne’s test for a nitrogen
containing organic compound 1s

s IS ARG T AN SRR ARrsTs o8 (Il eBfa g I GeICOT (TR
@ Fecl, Fe, [Fe(CN);],

© Na, [Fe(CN)e] @ Fe, [Fe(CN)6]3

At 298 K, the emf of the following cell is

298 K Swwie oete i@l FRo emf 3 WH XTI

Zn(s)l Zn* (0.25 M) |Ag* (0.1 M) Ag (s)

(B 2o+ 120 = —0.76 V; E'agiag = 0.80V)

@ -152V 115V
© -115V O 152V

(31) CEE-2023
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87. Which of the following acids can reduce Fehling’s solution?
Sofe TRT (AT Wfbts @ lereg me onfie s

@ CH,CO0H (CH, ),CHCOOH
COOH

© @ @ HCooH

88. The number of unpaired electrons present in [MnBr, [~ is

[MnBr, ["© 2t erpr Srega st /et
@ 1 2
© s O s

89. In the following reaction, the compound ‘B’ is
O] [RI@TS B’ @SIthT (g
Me 0

1. CH;MgBr Cu
>4_l - > A — B
2. H,;0 A
Et
@ 3-methyl pent-2-ene 3-methyl pent-3-ene
3-WA3SA (510-2-37 3-MWA3T (510-3- &7
© 3-methyl pentan-3-ol ® 3-methyl pentan-2-o0l
3-WA12e ATTF- 37T 3-MARE (ATHH-2-3reT

90. The oxidation state of nitrogen in the product ‘X’ of the following reaction

Oofq RieaIs Seorm et <X Ao ARGITSET SR St §°7

2NO+N,0, —2% _,x
@ +1 ® +2
© +3 ® -1
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91.

92.

93.

The amine that forms yellow oily compound on reaction with HNO, is

HNO, 3 &7te i 3 Zefian eeasror o3 280 F41 Ao 27

@ (CH,),N (ﬁj

© C,H.NH, D) @—N—@

©

The compound ‘B’ in the following reaction is

oete et Rifaar ‘B’ @i

NO,
Mg 1. CO,
i > A > B
U g
o CCHD0 g 0
COOH NO,
Jol
NO,
Br

© © (o)

In alkaline medium, MnOj oxidises 1" to

TR TEwWe, MnO; 9 I” & ©ifie 61
@ 10; 10;
© 10; ® 1

(33)
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94. The resulting  pH of a mixture containing 60 mL of
1M CH,COOH (K, =1.8x10™) and 20mL 1M NaOH is

60 mL 1M CH,COOH (K, =1.8x107° ) =% 20mL 1M NaOHz fizcs pH 2'3-

@ 4.45 5.45
© 1745 D@ 845
95. ——— moles of Baa(PO4)2 will be formed upon mixing 0.5 moles of

BaCl, with 0.2 moles of Na,PO,

0.5 ws BaCl,=1%0.2 w's NagPO, fimette—— w's1 Bay(PO, ), ¢-i1at a1 |
@ o1 0.2

© o3 ® o7

96. The major product obtained from the following reaction is

Gete it fRifeanre Sestifite AsiGr 274 -

/‘\r( (i) CHNI,
(ii) LiAlH

O
(i) Hy0

4 ~

® HN— HN—
oH
© HN— © CH,NI,

CEE-2023 (34) B



97.

98.

The monomers required for Buna-S are

Buna-S  F@ISN @301 T -

)\/\ h
&
XN

oh
\V\ +
P

0

Yo

1) A

)

®

©

Identify X and Y for the following reaction :

o RifFase e @3 X S Y bare a1 |

X +Y — Aspirin + CH;COOH

OH
N ©/ + CH4,COOH
OH
@i + (CH,4C0),0

CO,II
Ol
©i + CH,COOH
© CO,H
OH
+ CH,COCI
© CO,H

(35)
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99.

100.

101.

102.

The number of radial nodes in a 5f orbital is

5f SEfcoers S fre=st g sreas g7
@ o 1

© 2 O 3

Which of the following has the same energy as the hydrogen atom ground state?

(n 1s energy level)

S (IO FRG* TS IR B 89 153 511 2'77 (n txrx 1Rew &)
@ He*;n=1 Li**: n=2

@ Be?*; n=2 @ Li**;n=3

If the first ionisation enthalpy (in kJ mol™) of second row elements P, Q, R and S

are 1086, 1403, 1314 and 1681 respectively the element R is

T RS AT ANePmR P, Q, R &1 S 7 439 SIaSeae qaeaieii (kdmol™ ®) =ew 1086,
1403, 1314 9N< 1681 37 (G5 R ORIl 7 |

@ Carbon Nitrogen
I’ BIEURTH

© Oxygen ® Fluorine
SRS &

Which of the following molecules is “I” Shaped?
TS I A ‘T SNFhod 577

@ B, H,0°
© nm, ® c
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103. The critical temperatures of four gases A, B, C and D are 190.6 K, 304.1 K, 5.3 K

104.

105.

and 126.0 K, respectively. Which of these gases will liquify first if they are cooled
from 500 K to their critical temperatures?

51301 5w A, B, C =i D 3 @ifss Smol @ 190.6 K, 304.1 K, 5.3 K == 126.0 K @3
it 500 K SLeiT «a1 Pries @iiee Sweite Moalade SR @IF0T (77 20 596 2’32

@ b ® c
© B ® a

The correct increasing order of the basic strength of the following species 1s

OoTe PRIPTES TR SIFolT T SE@IOT (7
C10™, C103,Cl0;,ClO;
@ Cl10 <ClO; < C10; <ClO;
Cl0™ < C10; <Cl0; < C10;
© ci0; < Cl0; < Cl0; < C107

O® cl10; <Cl0; <Cl0; <C10™

Tonisation of orthophosphoric acid takes place in three steps

S 36  fbes oEaiead fefH0T Aoe =7 |

H,PO, +H, 0 g H,0" +H,PO;

H, PO; +H,0 —=H,0" +HPO}"

HPO> +H,0 — H,0"+ PO}

The correct relation of the ionisation constants Ka, Ka, and Ka; is

Ao #7% Ka, Ka, o1 Ka, 3% FoR60T (3%
@ Ka,=Ka, = Ka, Ka, > Ka, > Ka,
© Ka, <Ka,<Ka, O Ka,> Ka,;>Ka,

(37) CEE-2023
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AT
106. On addition of glucose M=180g mol™) to 1 kg of water, the value of —ZL
f

becomes 1072, The amount of added glucose is

AT,
1 kg 711e g (M=180g mol™) @t 315 K—f T 107 eT0sT | st BT IS
f .
SRR

@ o0.18¢ 0.018 g
© 1s8¢ ® 0.0018¢

107. The slope of a plot of [A] vs t for a zero order reaction is

1 @v [{ifeae ovae [A] vst erafbar e

@ K ® K

2303 2.303

© 2303k O -x

108. For a reaction, the slope of the plot of logk vs % 1s —3335 K. The energy of

activation for the reaction is

«ft fifFmrs I, logk vs % eTafbas 95 t2rx —3335 K | ifeantr sifegs =ifs 2°7

@ 63.9 kJ mol-! 15.3 kJ mol-.

© 30.6 kd mol-1 @ 23.0 kJ mol-?

109. The reagent used to chemically distinguish benzaldehyde and Acetaldehyde is
@ATAGRIRG T QGATGRIZG I IRTEE A1 ST TR 91 RSB0 T

@ Tollen’s reagent Brady's reagent
beas e [S|CERELanEs

© Hinsberg reagent @ Fehling’s reagent
R eEs oletes wa
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110. The product formed by the reaction of white phosphorous with air is

51T T TR T (TCo Rferar 3 Seor cat Asier 2/

@ PZ 05 P4 O10

© ro, ©® =ro,

111. An example of an elastomer is

BAIR NITT THIRIT (07

@ Neoprene Terylene
e taa ofRfem

© Teflon O Bakelite
oFed IR0

112. The molar conductivity of NaOH, BaCl, and NaCl at infinite dilution are
248.6, 279.9 and 126.4 mho cm? mol ™}, respectively. In the same unit, the molar

conductivity of Ba(OH), at infinite dilution is

o @igers NaOH,BaCl,ene  NaCls W&l sfiqikel @m 248.6, 279.9 W

196.4 mho em?mol™!, @ 33w Ba(OH), T war Afaifsr si5fi wors 23

@ 5243 777.1

© 4972 DO 2528

B (39) CEE-2023
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113. The number of P—OH bonds present in pyrophosphoric acid is
AR FReF fbTo A1 P — OH Ir&fie seus e

@ 2 ® 3
© 4 O s

114. A solid is made of two elements X and Y. Atoms X are in CCP arrangement and
Y atoms occupy all the octahedral sites and alternate tetrahedral sites.

What is the formula of the compound?

X or® Y ol 7013 @bt At $eotm 091 X ARNHEIE CCP 515 @ i Y AN RIE
eI IHEAN 1P Vo SIS BB I SRS BE | GSIEIR STES 573~

@ XY XY
© xv» O X.vs

115. Which of the following reactions does not produce NH;(g)?

GG il (IACGT Rifears NH, (g) Seotfo =7

@ NaNO, +7n—NeoH | (NH,),S0, + CaO——»
© NH,NO,+Zn—2 ® MgN,+H,0—
116. An acidic buffer solution can be obtained by mixing and
GIEg T i VB W% qrwe wa oo e |
@ CH,COOH +CH,COONa CH,COONa + NH, Cl
© cH,cOOH+HC ©® NH,0H+HCI
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117. Surface tension of a liquid becomes zero at

QBT SR B 5 2 -

@ Boiling Point Critical Point
[CICEINg @iy g

© Condensation Point ® Tripple Point
qfead R fas 47

118. Syngas is a mixture of

foAoRg TLPEAG! ’R-
@ COzand He CO and Hs
COz o Hy Cosre He
© CO:and H:0 ® COandNy
COs o Hy0 CO =% Ny
B (41) CEE-2023
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119. The decreasing order of stability amongst the following carbanions is

e FIETRA 2T FATOIF ZPWIF FHCO!-

@ CH;C=C" >HC =C" >Hs;CCH = CH"

HC = C" > CHsC = C~ > HsCCH = CH-

© CH;C= ¢ <HC = C~ <H3;CCH =CH-

O HC=C <HsCCH= CH <CHsC = C~

120. The molecule which will not show geometrical isomerism is :

SHINTSS SEIEeT (e qT Gsitot 2'e-
F
XM
® D
F
0l X~ CH,4
© CH;, D)
CEE-2023 (42)
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