SPM & LALAN'S
CEE 2023 QUESTION PAPER

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

OF AT AN # @I 37, g o1 wiiftd #1a1 BAT 98T <191 AfvceT B W9 O AF | 55
@ oIy g7-S15age [ sm@ A2 3

@ 99 ® 100

99 51 100 Bt
© 3 O 3°-1
3% B 881 5

Let A be a 3 X 3 matrix having entries —1, 0 or 1. The number of all such 4
having sum of all entries equal to 5 is

T AQF 3 X 3 (IE0Hd I AR —1, 0 1% 1, (66 §5 A T 5% T'F, TF (e
@1sFeT 5

@ 400 ® 401
© 414 ®© 415

6
If the fourth term in the binomial expansion of (E + x]"gﬁx] (x >0) is 20x 87,
x

then a value of x is

6
zrﬁ[g+x1°g8") fiaoit 119 BEAEN 477 717 20 x 8727, T’ (x > 0), EWx INF LI
X

@ & ® ¢

© 8 @ g2

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

T f(x+3) = f(2) [Q)® Y f @) = 2, %, y €N, 5@ % —
x=1

®
©
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5. Let S be the region bounded by the curves y = x® and y%® =x. The curve

& = 2| x[ divides S into two regions of areas R, and R,. If max{R,, R,} = R,,
then 5y is equal to
R,

@2ET y = &’ WF Y = x IFENIE AYE (FF S @GR T | y = 2| x | I@@AZ S T

P o¥a R, 91F R, Rew 3@ | 7ft max{R,, R,} = R, @:@% ERICEE

1

@ L ® 19
(s ® 20

2
6. 1f1=j dx , then
1 V2x® —9x% +12x + 4
2
I = o 2, (o
1\/2x3—9x2+12x+4
®l<j'2<l L pd
8 4 9 8
1 2 1 1 2 1
—< I <= S A
© 16" 9 © 6" <3

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

ARICI AR FaT 2 2 ONeTF® QB1, AT CNETI 9247 10 B AN Seay #iat corrat
=, wafon e weier '

@133 ®i8_

10% 10°
19 271
© 7 D
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10.

Let the coefficients of 2 and x'' in the expansion of (1 +ax +2x%)° be 27 and
— 192, respectively. Then the value of a must be equal to

gamdT (1 + ax + 2x%)° 3 Fgfor x* oF xM 7300 401 T 27 O1F — 192 W | (SR’ @
IH T

@ 1 ® -1
© -2 ®© -3

Let x be a real number such that the matrix A = [; 2] + xE ﬂ is singular.

b
Let [a d] be the adjoint of A. Then the value of b is
c

1 3

4qREF x GO IBI MY IS A = {2 "

1
} +x [1 j Bt Srafon (singular) dleTw 27 |
o . b
¥q123% A 3 9729~ (adjoint) [a d] | (GETTE b INF LT
c

® : ® -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 I f(t)dt = cosx —% for all x eR. Then a

c

possible value of ¢ 1s
qamds R R6a 7o ezl | 4adT R 7 90w sewiaw [ abt Sifafoed wer o ¢ QI

r 1
#5375 (constant) s e x eR T I@ jf(t)dt=cosx—§ | (EERE ¢ T 9bf
{4

AR A R’ |

®
©

R

® -;
©

£
3
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11. 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 wiF y>066 AAcE @ RF d@nd 5 wn0  (linear
programming problem) (LPP) Min Z = x + 3y (eial 28F | (G5’
@ (0, 0) is not a feasible solution to the LPP

(0, 0) w% LPP (b7 «br stz (feasible) JqigtT 758

® the LPP has optimal solution at (2, 2)
(2, 2) © 9% LPP (017 Siget (optimal) g S

© the LPP has optimal solution at (0, 0)
(0, 0) © €% LPP (17 3iqge (optimal) smieH =iy

© the T.PP has an usbounded sehution
% LPP (517 @bt s+fsaa (unbounded) s sy

12. Let X, Y, Z and W be four mutually exclusive events, whose probabilities are
11 3
2'3' 1
events will happen, is

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

49R8F X, Y, Zurs W sifabr sq=+ia afkge a1, 319 Teifier sz I3r@m IE

T | (OCAR’TeT 9% G041 723 FIS QBT 96T 9619 STeifdrer 1'a

@1 ®17

| oo
=

11
2’8’

= e
35 4 14
© ©

13. If the real part of 2 +? is 4, then the locus of the point representing z in the

Z—1
complex plane is a/an

afy 22 T IR VST 4 T, (S SHfbeT TS z (T Jrar [gehra sifsaix x°7 @bt

zZ-1i
@ Circle ® Parabola

3e SIS
© Hyperbola @ Ellipse

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

15.

16.

5 51 Olierg@ OB 7ezfeq 89I7® 7’7 741 (70 HfqIT 37T X'~
@ 5 ® »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 1 appears in

the word INTUITION. Then
@R ST RAST IR IR Seafewt 4 5 f: A — {01, 2,3} @B 1 FeF TS
VAie A, f(A) ¥a INTUITION *=iofs A SiNeR @IR1F 33t | (ofeat

@ f is one one but not onto ® f1is onto but not one one
f Qtad g SR 927 | f SR 58 QT 757 |

© f is one one and onto @ f is neither one one nor onto
f QtF Sl A f QTFRIe F2T 1% SR T2

Sand is pouring from a pipe at the rate of 12 cm3/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?

BT 38 ol 12 em¥sec. TFS AT A wwx | <Ay Y ARIREE We @B 1 FT SR
G (I, (3 TEOR Sl T O U ST TRITRT RIS qie | a@fsar FoR
Sr50! 4 cm, (SRoaT T T “TFER Swof Jfa (202 7

1
@ —lflizr cm/sec ® g cm/sec
1
© —4;3_ cm/sec @ —42?1. cm/sec
(7 CEE-2023

[Turn over



17

18.

19.

20.

If the product of the roots of the quadratic equation ax® + bx + ¢ = 0, a=0 1s
equal to the sum of the squares of them, then

it fRr sileaT ax® + bx + ¢ = 0, @ # 0 YOI SIFe Jo70 517 IS I, (OF
@ b = 3ac ® b? = 3ac
© b% = ac ® ¢? =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) fags ABC s TR os off BC o' x + 2y =4 MR B @ 3x -y =5
G o | 9ff AB L AC, 6@ C 3 =UFIF 4-

(_‘i ;9]

70° 17

® (21
9’ 9
-70 17 7 1y
©( 9 ’9] © (5’_?J
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

WA A={x:x OO 660 I (Nfers Seomi} wiF B = {x : x QBT SR Y HLYT} |
A N B T 35 &opisafist 7oum 277 |

@8 ®4
© 2 ® 16

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

22+y—-2=6, x -3y -2z =2 WoTT IOIHOI TSE QAR FS y- IFF NS
GEE AP 57

@ Tx + bz = 20 @ x —bz =20

© 9p—-p=30 D 7x-5:2=20
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21.

22,

23.

J2sina 1 1 —coszﬁ 1
2t = and
V1+cos2a 7 & VT a, p E( J then tan(a +2p) is

equal to

V2 sina 1 —-— l—coszﬂ 1

—_—= a, B e
Ji+cos2a 7 - o’ P

o939
@ 1 ® 1
© o © .

( ] o tan(a +26) 3

(20)"
a-io~?

The least positive integer n such that, is a positive integer, is

n 3 & Fren Sr4e WET 0, (1—(_2%5 GF LTI DG FRAM Z'I?

@ 4 ® 3
© s O 2

If @ and S be two roots of the equation x? —64x + 256 = 0. Then the value of
L LS
38 38
GRER
a
a3 ] ﬁ3
afir awiE f, x° — 64x + 256 = 0TI RGHI IS W, @@ | —= | +| 5 INF I

@ 2 ® 3
© 1 ® 4
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24. The locus of the mid-points of the perpendicular drawn from points on the line

x = 2y totheline x = y is

x = 2yT@R AT x = y (@0 OISl 799 {75 @2019 Nfiva 7619 437 51519 '3
@ 2¢ -3y =0 ® bx - Ty =0
© 3x -2y =0 ® Tx -5y =0

25. If lim( ng—n—l—na+ﬁJ=0,then 8(a + p) i1s equal to

n—w

Ty lim(-\lnz—n—l—na+ﬂ)=0’£§, O 8(a + f)INEF T

n—»o0

@ s ® 12
© 4 ®© -4

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

numbers, then

b
a.li.b Ix(f(x)+f(x+1))dx is equal to

T x F THCEAT WK INCE, fl@a+b+1-x)=f(x) W, TC a W= b 53 IV 4T4F 72431,

b
e aib {x(f(x)—#f(x +1)dx TR LT
b+1 b-1
® [f@adx ® [f@ d
a+l a-1
b-1 b+l
© [f+1d D® [fa+na
a-1 a+l

CEE-2023 (10) B



27.

28.

29.

Let P, @ and R be three sets satisfying Pc R, (PN Q)U R =P n(Q U R) and
(PU®) N R=PuU(Qn R). Then which one of the following must be correct?

gqRds P, Q@ wis R 6l 5xfs ate Pc R, (PN @ UR=Pn(QuUR)TF
(PUQNR=PuU(Q R) | 5172’ (e1 TeT6 Wl (@IACHT 3oy 3'3% Ao ?

@ P-R ® ¢@-=r
© pP-¢ ® -0

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

god f:XoYue g:Y>Z3 I@ geof: X > ZWEHa I W IO
(gof)(x)=g(f(x))ﬂ$m1xeXamlmwmwmﬁraﬁi’al?

@ if g o f is one-one, then fis one-one
afiig o f QTR (B f QlFH

if g o f is one-one, then fis onto
i g o f TR, (O [ SRS

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

i g o [ SRS, (B [ QTEH

® 0

if g o f is onto, then fis onto

fi g o f SIMEMS, (OB [ IATHE

If 3tan™ L [l) = tan™ [l], then a value of x is
2+43 3

x
gff 3tan™! ( L } e [l) =tan! (l) =, (GFR’TeT x § 90T NiF 2°F
2 ++/3 x 3
@ 1 ® =2
1
© 3 D) i
(11) CEE-2023
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30. The area bounded by the parabola y* = 4x and its latus rectum is

fiqe y? = 4x @@ 3319 7176 Sof2 (latus rectum) SIS CFA FIeT T

@ % square units ® % square units
8 wof azs 2 wfaws
3 3

© g square units @ % square units
% 3of 4TS5 % 35f 9T

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) &= (1, 2, —4) & @I Wed 2x + 3y —52+3 =0 % (a,b, ¢)

e S0 | (GER' T @ INT T’

@® _°° ® 2

31 61
59 69
© = O 5

32. Let @ be a unit vector which makes an angle % with 2. If @ +1 + ; is also a unit
vector, then @ is equal to
19RET G 9B 93w (unit) ST T Ry k3 oore i;— I BT 0 | T G +1 + ) ST

BT @ T 1T 7, @ER'E @ ¥F

i),k i j, &k
®22J§ ®22+J§
i,k i,k
©22+J§ ®2zJ§

CEE-2023 (12) B



33.

34.

35.

36.

It T,.T,:%, ate respectively the pth, gt and rth terms of an AP., then
e X 1

P q 1=

1 1 1

g T, T,,T, FHEE gG1 AN A51fsq p, g SIS r ©F 7 F, (OF

o 3
e

-y o3

@ 1 ® -1
© o ©® p+q+r

1

The value of — - is equal to
sinl0° cos10°
, 13 ERIC e
sinl0° cos10’
@ 1 ® 2
© 4 ® o

2
If (3w) 33111‘1(1 o 2} —4cos‘1[i_ sz + 2tan‘1[1 2 2] = i;—, 0<x <1, then
+Xx +x -x
(sfear) x=
@ 1 ®
1 1
© © L

cot™ 9+ cosec”” % -

@ff ®ﬁ2
© ® 7

(13) CEE-2023
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37. The point on the curve x® = 4y, which is nearest to the point (1, 2) is
(1, 2) T°@1 x* = 4y ISR ABEOLE G637 R0 T'3- '
® (0 ® 21
© e O @9

38. Let O_;4=2f+}—4£ and O_)B=4f—}+213. Bisector of ZAOB meets AB at the
point C. Where C is

T OA=25+j-4k o OB=4i—j+2k LAOB widbR "RNGISE 4B
@UrerEs C Rve 3y, 7' C 2'3-

® (17 ® s
© .0,-2) ® @o0-1)

39.  The shortest distance between the curve y = Vx and the line 4y — x = 5 is

y=EWW@W4y—x=5EWW

@ T . T
3x +5 )
40. If - - < 0 then x lies in the interval
gk 3x+5<0 (O@ x T 9 3’7
2x -7
7 5
® (3 ® (-a-3)
5 7 5 7
©(-53) D (-a-3)-(z)

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 8 should be :

DA A A )

1
I
I
I
I
I
|

J2'm

m m

QBT RIeTT 9 WA TR Foaw OryaT ATANET SIS S0 | P S S eI I 47T
AfF 1 0 @RI

@ 60° ® 45
© 30° ® 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=o11539 *1% ©92sl OB $o/ ©I “Af¥ @i orerd »a1 579)<f ©ieq efewrfas (x|
CRTETE #1aT e g, TS A1y FiNe et vy ke 2’3

@ 0625m ® o0125m
© 0250m DO o05m

Which of the following is a correct statement?

BeT6 ot (@I B 7

@ Protons and neutrons have exactly the same mass
o5 wire fAsaas ©F 9 N

® y— rays are high energy electrons
strr e Oog Hifes 3d

© [ —rays are same as cathode rays
5t frggd oI (@US PN GER

@ o — particles are singly ionised helium atoms
SITeTE! SIS QAT SAfe @R e Aawg

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

The quantity a = -1——‘?—; varies with temperature as
]

aﬁrmﬁcﬁﬁm@ﬁz@T@maWuW@aﬁﬁnmm Av 3 a7 SR

1 Av
Tor AT @RI 1T | 5191 QR AR | GHO1 716 AR AT GNF o = =2 | we1w

v AT’
et Rvgr et @imetre ffbaits s =0

o a
@ ®
i [ } T I ] ﬁ\ r.[‘
T T+ AT T T+AT
o
o
© / 1p)
i i -> T , , > T
¥ LAl T T+ AT

45. In a given process on an ideal gas dW =0 and d@ < 0. Then for the gas
U1 wef (o1eg ezt dW = 0 e dQ < 0| (W (sixibre

@ the temperature will increase

TWE! 167 |
® the volume will increase
G 7 |

© the temperature will decrease
TRE! FAF |

@ the pressure will remain constant

B9 Qi e |
CEE-2023 (16) B



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

47.

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

aﬁrwmﬁcmﬁwmwmm&wwmmm—ommm
FEOE WICSiT @R 2o Ipfos oFas w37

@ 1 ® 2
© 3 O 4

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

15V — §4Q 5Q = 10¥
AN
3Q
tapfod IEAGIS (T4AT Q. (@IHT WITSIH (AR AIMZI AT X'
@ Zero I ® 1A
© s34 O 54
(17 CEE-2023
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48. An infinitely long cylinder is kept parallel to a uniform magnetic field B directed

49.

along the positive x —axis. The direction of the induced current as seen from the

negative x —axis will be

BT ST A9eT Fol 4Arus x — et AT @bt 3§ pFe ova B 1 SISHIets 997 A | JITars
x — foe1g o111 BieeT SfaE efrmg et 27

@ along the magnetic field ® opposite to the magnetic field
PR CFET O oo eI e oidts firte

© clockwise ® Zero
qoi7 fiete =

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

not move is

. 1
G M=\3kg, y=——: g=10 m/s
(Given g, U zﬁg m/s”)

o 1
60 M =
------ - =903

VAN B I SV N &Y B F o

fo@tsr 7 71 | M ©3 I8C01 Ao 57953 T A0F, ORI F 311 s wiT 3 s

1
fraremg: M=J3 k , H=——=; g=10 m/s?
( & et g m/s?)

@ 15N ® 12N
© 20N ® 10N

CEE-2023 (18) B



50. Which of the following remains constant during the motion of a projectile fired

51.

52.

from a planet?

5% GBTR 2171 ATFIT F9I ATHoT WBIF AT TeAF (@IA00! 171 43 05 AT |

@ Kinetic energy @ Momentum

sifs =1fE CRlcR]

© Vertical component of velocity @ Horizontal component of veloéity
W5 Gerd TATLT | 91T ST SATST |

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 PO AT 5IEE OB (BATET 4R FT6T 6T NIS® QTARCE (2fb 41 1R TS 1A
158 Nios d @4 OF A CF@Terd Q4 BT {8 2 | T =9f @199 WIF BT (O F16 T4
B1f 73 FIRICeT RN 679 A@WISH ' 7

dgA 20A
® @ 2ot

d
40A 8cA
© d © d

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

The relative density of the metal is

2o RBE QT SR AfFAT 4TgT PIeT TEE SETiE 791 0T | T @ TS
taem v,. afear Pratores A1fe W T4 =, RTR0RE onfe $7ATRe WS v, A
(GrFF ST fies g Wi 29|

2
@ 4 ® >
2 2

2 2 _
Vi — Ve Vi — Vg

© = © =

Vl—VZ V]__VZ

(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 '3y (05 RFIE QT SFGH ACART STYAG 5 cm ¢aig AB quier v fbas (ry@re 490
F4f (207 | W 4F 8 721 AB ngwier aiogiia ol 27 |

5em

«—> «— 15em —>
L o]
13 A N

@ 2.5cm ® 7.5 cm
© 10 cm ® 12.5 cm

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 ST I8 OT SemiE fitet $19 quew Ml 8 mm #oTRE ¥ | I ST T eTE
q&3Ce g 391 W (O3 (= A7 R T 7

@ 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.

@IET QO @R fooas Twer + 20°C =7, @foar fkas Swor — 20°C =T | 97w
(FISTENBIT SWST +10°C 2800 A1Ras SHST 7 —40°C. @FISANG! 5197 ¥ 9247 Roradr Swe!
okl

@ 30°C ® 40°C
© so0°C D so0°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 MR?. Then, which of the following is the
correct expression for the density of this sphere?

M ©eg@ W& R RIS, TG QBT (slleiea (78 WITSHS AN (% Q@RI ST Spamad 7
0.6 MR2.| M ©4g @i R T01%8 o9 QBT (509 g WISid 1§ (8 (@[ SrsArs
SroEmae W 0.5 MR? coifat o7 | e @1He0! TP @R (IeToR 999a 2T FE 7

® Af)-xe ® A7)-x
© p(;)zKra | 1) p[;’)=E

r

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
?

i

p, SENGE GOl 78 O T4 SIS TI AW SIF 53 7 0t IS @S | p, ST oA
QBT 989 AT O (6T AoAT e 72T

@ Tt sinks in both liquid one and liquid two
5 O TEY OIF 72 779, JEIRY G0 I A |

® It floats in both liquid one and liquid two
% OF 959 SI1F 43 989, G GIecs eAfe |

© Tt sinks in liquid one and floats in liquid two
8 T 759 ©IeT6 BI A S1F 73 749 BIeT0 38 |

@ It floats in liquid one and sinks in liquid two
% 9T 799 OO BTG SF J2 744 ©IeTo 9I IX |

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 1s
increased to five times the threshold frequency, the de Broglie wavelength of the
ejected electron will be

Bt SETERpe JRFe Sfes [T F=Aq1eT 71T 929 4To[Bq ABT FTFIPT G
U ' | ANFOIS A5l ot AreEAE o 3 ©AeItAafd Wi ‘A7 ottt o | Wh witeifoe ffeaes
A1 W 2SN T S @A s 91 W, (o fisfe (T REEAe Y g SaeiT

Nq 2’7
@A ®5£
© % o !

5
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59. A block slides down an inclined plane with inclination angle ¢ starting from rest.

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

(Take friction = 0)

BT ATIYE QT (FETA SFS (3 T SR A7 51fs Bi1aE FR0E | T T i frra
NG 6 1T G Bz | A ¢ =1S A £ =28 e AABE S, 5=y W, cow@ (I Ty I

43r) S,/8,%3

@ 3sind ® %sine

© s ()

o=

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

QDT FIE, (AT AN 51 T | 3T 37 x ) 1 AT (t) WIS oKD 3T
x=a33+ﬂt2+yt+5

FDIE AARF T3 W% TR 2o W17 oot fige sk

@ Only on « ® Only on £ and y
& a @ [ y
© Only on « and g @ Only on §
T a IF f &9 §
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61.

62.

63.

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

ratio of A,/ 4, is

o=t 1T QBT SeRe T S @bT 2B 150 v Rees TRl iRe w@ XA A, TE 4,
S PEeT 19 B9t O | SIDReIS G5 SNG HeUTS, A, /4, T 7T |

@ » ® s
© 1 O 4

When light is refracted, which of the following does not change?
st (oTes Afewae 2, BeTe Rl (FIAOI erle 727

@ amplitude ® wavelength
IEGIE 54st traf

© frequency @ velocity
FoAFE o

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

/L1111

water

Ed

! air

Q5T coiraE Bacst F15-N fhees | @l Sifes R | o1Ee @ (Y@ WeE (g IRt
mﬁaqﬁmﬂeaﬁwﬁmm‘@ﬂmw n,ANF LI

5 ® 4

sint 3

© 1 @ %sini

(23) CEE-2023
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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

+
o]

Q

D 8 —

+

< a —>

oG fmpm s +q, +gwre Q foas wofia ww «br sweetdt fagee Mo =2eiT wat
mwﬁﬁqﬁrﬁagb%ﬁﬁrﬁﬁ%wm,mQam:m

@ -2q ® J2q

2+\/§ J241
= )
© o @ 1+\/§

65. The flux through the shaded region shown in figure due to an electric field
E =E,j (where E, is a constant) is

<

-——>

(a. 0, a) (a, a, a)

N

1
]
e

S 0,0,0) (0,0 ¥

o wofiar wreseThry aesi, tagfos ova B = E, (E, bt <) 7 310 1 57

7N Eya? ® Eya®

2

© 0 1y) 2E,a®
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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

in a
QBT ST I (T AT ST 491 97 Pyg @pfss oFa oE U 5FF Fa YT IPeteT QY
firt 2’2 | GEATGT (Fa GGAF SNISIIET | FACOICE o1 Ff7 @O

@ circle ® helix

EEI) oo
© cycloid O straight line
EREN) 59T @UTE

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

different orientations, I, II and III.

=0 @ &
n n

(1) (I (111)

The correct arrangement of potential energy of the Loop in decreasing order is

Bt #a1x Fed o pEdE ova B = Bie fofor few fet I, 1T o 11 & 231 vz | Fafertis

TG I IA1E 9% @Al T
@ 1>m>11 ® 1>1>1
© 1m>1>1I O m>1us>I
B (25) CEE-2023

[Turn over



68.

69.

70.

A particle is undergoing uniform circular motion. The angular momentum of the
particle remain conserved about the point

QBT TR AT JER 21 91fS FRCZ | @I K@ A0 SN @i wacas! sieafvs 297

@ o ® p
© q ® r

% Ne nucleus decays into two a—particles and an unknown nucleus, after

absorbing energy. The unknown nucleus is

% Ne ST Rty (2 g1 wier! o9 e «ff srws FokRR o =1 ewe
fAeiEaRmr 2’3

@ Carbon ® Oxygen
FIEq HATSH

© Nitrogen @ Boron
TIRGCSH T

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, TAICT SIS S 9T (F2F G4 BI57 A ST 4_1 v, QOIS SR 41 (G5 @37 d /s
AOTF FICT | (58 705 05T (@ AT TS (G2A 477 WRIV &7F @ A0S | (G2 5399 Toie
SRETS AR'ACeT 2T d T HIF GoTd (100! IIFete SIiEe 277 #if3ia |

2—

@ (UI_U2)2 ® (Ul Uzz)

© (Ulz_UZ)z @ (0122‘ v )
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71. Four Capacitors of capacitances C, =1uF, C, =9uF, Cy=3uF and C, =4uF

are connected as shown in figure.

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

¢ &
| | i
I 1T
SK
Ci ] &,
1| ]
al [
—|—
10V

5If¥T @es C, =1uF, C,=2uF , Cy=3uF" =< C, =4uF < foas (ryarg 40T S
iy T4 @R | o S 3% t5 291 RS Cy T YIS Rearerd o1 fAefy 7 |

@ 1v ® 2v
© sv O av

79. 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 is

Mﬁﬁamﬁﬁiﬁﬂamawamwwa’amimmmem
I BrE 38 0 | Ten BHfFF S T X' |

@ MA ® 21\%
© 3MZr D) 41&4’/}'r

B (27) CEE-2023

[Turn over



73.

74.

75.

76.

7.

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)

T AR A Py —3.4 eV s wfos 41 3G Aqe Fraig Fwocte s 29
(%S ‘a,” @ 7’58 TIPS = 0.0529 nm F513cx 1)

@ Qy ® 2a,
© 4a, 1») %

th
of its original amount in 20 years. The

A radioactive substance decays

; . 1% e s ,
time taken by the same substance to reduce itself to 3 of its original amount is

1023?5:3-1 STHY WOIRCE Yo IRG Y FY | @R
1024
ArrffRes sisefAte A% AfRmee %w&wq’aﬁam&wmmi’m

@ 10 years ® 2 years
© 8 years ® 6 years

For a black body radiation, the wavelength of maximum radiation, A, 1s recorded
against temperature T. A plot of 2_vs T will take the shape of a

aBT g Rfsars M T Swor w19t s Rifvads oaesionmy 2,3 WY SaTierer o35
SIRITFIAF | A, 91% T T 918 SRr01ed Sghs 37 |

@ Parabola Circle

Oy (T MR SeEfite ¥9T JmiE

QBT Sfgas QBT 37
© Ellipse ® Hyperbola
90T JHeT qOT 218
In boolean algebra, A(A+ B) is equal to
yfera oifres A(A +B) s 7

@ 1 ® o
© aB ® a

Two heat engines are combined in series such that the sink of the 1st engine is
used as a source for the 2nd engine. If the efficiencies of the two engines are 50%
and 30% respectively, the overall efficiency of the combination is

50% wi® 30% efficiencies 3 75t ©1% 3 1fas e EWE ST TF A0S AITE
Sink « faSHOR Seoce IRTo 27 | F=IG efficiency T3

@ s0% ® 40%
© 18.75% DO 65%
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78. During an experiment, the percentage errors involved in the measurements of

79,

80.

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

QT #SPFIE QTIT HToT BRT BRI TF (74 (SN TS IMFW 2% 1F 3% @f6 il
S° | Af SIEGIER @IYFGIE NF dwe 37, @% [T FEte T @b 719 23

@ 7% ® s%
© 1% O 5%

The position vector of a particle of mass ‘m’ is given by,
r_:(t) = acos (wt )% + bsin(wt)y

Where, ‘@, ‘b’ and ‘w’ are positive constants and X and § are the unit vectors

along the X and Y axes respectively. Which of the following quantities
vanish/vanishes for this motion?

‘m’ ©IF WO ST T~V (639 ©Ffo Tl 4399:

;(t) = acos (wt )& + bsin(wt)y
T, ‘@, b SF W A $7E e £, § v X F Y opsd e wee (o | fore
T (Sifes AT A F 2’7 ?

@ Angular Momentum ® External Force

@ferF ISt IR I
© External Torque @ Moment of Inertia

Z!TFJZW% STCREINET
Consider three concurrent forces .57') 1, }_:4‘) 2 and _r.;*’) 3 which cannot be in equilibrium.
If 15;1 =1N, 1?'2 — 2 N and the ratio of the maximum value of Fi+ Fa+ Fa
and the minimum value of :T}1+ 1_7’)2+ f?:g is 4:1, the magnitude of F's is equal to
(Assume that I?'; > 1};)
ﬁl,f?)g o Fa @t Rrge aast aa1 Rt e i s ke @k 3 ]F =1N,
}?’2 =2N 9= ﬁ1+?2+§3 T TS wie SRR 1T S 4:138, Fad 0F 23 (W[WXA
Fy > |Fy|)
@ |F|=2N ® |F|=5N
© |F|=7N ® |F|-6N

(29) CEE-2023
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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=1" &= 63gmol ™) fec WFF (FIFG (F1HE 5157 T | T 9FF @1 (7S 361 pm =7,
GER'E CuIgag 2’9

@ 89¢g em™ @ 8.9x10° gem™

© 11.6 gem™ ® 3.2 x 10° gem™

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

OF NS IIBT (512 I SIGIT ITeTR TSI 27
a
[P+W] (V-b)=RT

The units of the constants a and b are respectively

a 9% b $759 WFF 3’7 T

@ Lmol™ and atm I?mol™ ® atmL*mol? and Lmol™?
Lmol™ e atm 17 mol™> atmI?mol? =% Lmol™

© atmLmol? and Lmol™ D atm mol® and atmIPmol®
atmLmol™? =% Lmol 2 atm mol™ =% atm L?mol2

For a reaction, AG=—67.2 KJmol™ and AH=-42.0kJmol™ at 27 °C. The
value of entropy change is

217 °C Swsrs abt Rfeam 3w AG=-67.2 KImol ™ &i® A H=-42.0kJ mol ™, a=5'ft
HfTSIT T 7’9

@ 84 JK ' mol™ ® 36 JK mol™

© 93 JK mol™ O 109 JK mol™
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84. 1If the K,,= 4.0x1078 of AgCl, CaF, and PbCl, solutions are same, then the

85.

86.

correct statement 1s

AgCl, CaF, =% PbCl, @@ K,,= 4.0 x 107° 7% 717 0, (ST T JIFOTT'T
@ Solubility of PbCl, is more
PbCl, 3 @=7e! &%

® Solubility of CaF, and PbCl, is more

CaF, =% PbCl, 3 @¥rs! @7

© Solubility of AgCl is more
AgCl3 mvst @R

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

AgCl, CaF, s PbCl, 3 T=vs! W+

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

v TSI ARG TSR AN SRR AITe o8 2t e g 9 CeIeDT (xR
@ FeCl, ® Fe, [Fe(CN)s];
© Na, [Fe(CN);] ®© Fey [Fe(CN)s ],

At 298 K, the emf of the following cell 1s

298 K Swwis weo i@t K emf 3 99 X

Zn(s)! Zn* (0.25 M) |Ag* (0.1 M) Ag (5)

(B 22120 = ~0.76 V; E'aging = 0.80V)

@ -152V ® 115V
© -115V O 152V

(31) CEE-2023
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87.

88.

89.

90.

Which of the following acids can reduce Fehling’s solution?

oere fFll @ @ftts @it mas Tonfiie a7
@ cH,CcO00H ® (CH,),CHCOOH
COOH

© @ ® HcooH

The number of unpaired electrons present in [MnBr, "~ is
[MnBr, [~ © Yot srpr Sretgaa st 27

@ 1 ® 2

© s D s

In the following reaction, the compound ‘B’ is

o] ffFars ‘B’ @nsict iy
Me 0

1. CH;MgBr Cu
>A " > A — B
2. H,0 a
Et
@ 3-methyl pent-2-ene ® 3-methyl pent-3-ene
3-ABA (o40-2-37 3-MAZET (o15-3- 59
© 3-methyl pentan-3-ol @ 3-methyl pentan-2-ol
- (o10T-3-ye 3-RrAReT (ATB-2-e

The oxidation state of nitrogen in the product ‘X’ of the following reaction
o1e [RfEATs Seo @Rt X @lse AIRGITSHE SR S~ 37

2NO+N,0, 2% _,X
@ +1 ® +2
© +3 O 4

CEE-2023 (32)



91.

92,

93.

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

HNO, 3 t7te fifea aft 78 eestor 5 2486 F41 A 27

@ (cH,),N Q

11

© c,H.NH, D) @N @

©

The compound ‘B’ in the following reaction is

et Tt fafar ‘B’ @neieot

NO,
Mg 1. CO,
- > A > B
(CH,CHL),0 ; +
B 3 el 2. 1150

COOL
SOO0H N 02
i “NO, @
Br

© ® (0]

In alkaline medium, MnOj oxidises 1" to

IR T1EWe, Mn0; 9 I” & Sfie $
@ 10; ® 10;
© 10; ® 1,

(33)

CEE-2023

[Turn over



94.

95.

96.

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

60 mL 1M CH,COOH(K,, =1.8x107®) =& 20mL 1M NaOHz7 fercsa pH 3-
@ 4.45 ® 545
© 7.45 O 845

of

moles of Bay(PO, )2 will be formed upon mixing 0.5 moles of

BaCl, with 0.2 moles of Na,PO,

0.5 v BaCl,=1%0.2 w's Na,PO, figente——— w's1 Bay(PO, ), e a1 |

@ o.1 ® o2
© o3 ® o7

The major product obtained from the following reaction is
weTe T Rfaahte Sesifite @St 374 -

/J\n/ (i) CH,NII,
(i) LiAl}ly i

O
@iii) H,0

o ~

®  HN— HN—
o
© HN— ® CH,NH,

CEE-2023 (34)



97.

98.

The monomers required for Buna-S are

Buna-S I QFAISN (@307 2/~

B AN h
® > 7 W
oA

N O’O\n

C=N

Identify X and Y for the following reaction :

o Rfease aeae @ X S Y Bare o4t |

X +Y — Aspirin + CH;COOH

OH
® O/ + CH,COO0H
OH
@i + (CH,4C0),0
®

CO,lI
Ol

@E + CH,COOH
©

CO,H
OH

(I + CH,COCI
)

CO,H

(35)
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99.

100.

101.

102.

The number of radial nodes in a 5f orbital is

St SRfIcoer Sy frw=st g stedn 7
@ o ® 1
© : D s

Which of the following has the same energy as the hydrogen atom ground state?
(n is energy level)

OFF (FCOT FRG* TS AT B 89 157 5w 277 (n tag iew 9)
@ He™; n=1 ® Li%**; n=2
© Be?*; n=2 @ Li**;n=3

If the first ionisation enthalpy (in kJmol™) of second row elements P,Q RandS

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

i SR “RT ATePE P, Q, R o1& S 7 497 SIgSese qagaeii (kdmol™ &) =y 1086,
1403, 1314 =11<s 1681 =¥ (Gta0sT R ONeAhr 577 |

@ Carbon ® Nitrogen
AT RlEveT

© Oxygen ® Fluorine
bt arifas

Which of the following molecules is ‘T’ Shaped?
TR IO Y T’ Siphos za?

@ BF, ® H,0°
© nH, © cF

CEE-2023 (36) B



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?

5157 517 A, B, C =it D 7 #1f$s Set oy 190.6 K, 304.1 K, 5.3 K == 126.0 K «¥
iEERnt 500 K Smeie a1 BrRos @1fes SHeile Troaiead SEel @R o7y g o461 332

@ b ® c
© B D a

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

BeTe HEPTET FEI CoT 35 SHEI0T (207
Cl0-, Cl0;,Cl10;,ClO;

@ 10 <CI0; < ClO; <ClO;
® 10 <Clo; <ClO; < Cl0;
© ci0; < C10; < ClO; < CIO™

® cCl0; <C10; <C10; <Cl0"

Tonisation of orthophosphoric acid takes place in three steps

el Ae Qb SgaTeg fofbT 4i9s 57 |

Eai
H, PO, +H,0 == H,0"+H,PO;

Kas
H, PO; +H,0 —=H,0" +HPO"
Kas
HPOY +H,0 == H,; 0"+ PO}
The correct relation of the ionisation constants Ka, Ka, and Ka; is

rteaT #9% Ka, Ka, ol Ka, 8% SIS00T (307
@ Ka,=Ka, = Ka, ® Ka, > Ka, > Ka,
© Ka, <Ka,<Ka, ® Ka,> Ka,>Ka,

(37) CEE-2023
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106.

107.

108.

109.

AT
On addition of glucose (M=180g mol™?) to 1 kg of water, the value of —L
;

becomes 1072, The amount of added glucose is

AT,
1 kg #Me s (M=180g mol™) st a1 K—’ T 1078 ast | st Fat {5 SE
f :
SR

@ o.18g ® o018¢
© 18¢ ® o0.0018¢

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

T @s ffEae ovae [A] vs ¢ eTifbas v =@

@ kK ® _K_

2.303 2.303

© 2303k O -x

For a reaction, the slope of the plot of logk vs :—;- is —3335 K. The energy of

activation for the reaction is

«ft Rifeeara A1, logk vs % Tafsas s targ —3335 K | it shead i 77

@ 63.9 kJ mol-! ® 15.3 kJ mol-!
© 30.6 kJ mol-! DO 23.0 kJ mol-

The reagent used to chemically distinguish benzaldehyde and Acetaldehyde is
ATEEAGRIRG BN% QiboaTeRZE I IRTAME A1 St TwT 31 e 2°a

@ Tollen’s reagent ® Brady's reagent
bres s @3 Rers

© Hinsberg reagent @ Fehling’s reagent
s e et Tw
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110. The product formed by the reaction of white phosphorous with air is

31T T AR, IYF TCo Rfam i Seor cm Ansiedr 2'e

@ »,o0, ® P,0,
© ro, ® wmro,

111. An example of an elastomer is

FeTe WA SAiRE (30

@ Neoprene @ Terylene
forer ofRfeE

© Teflon ® Bakelite
wed WEEIR0

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

conductivity of Ba(OH), at infinite dilution is

oy @igete NaOH,BaCl,sr¢  NaCls w&R sfgifier @w 248.6, 279.9 WF

196.4 mho em? mol™!, @ 33w Ba(OH), T W& Afaifer s FoTs 23

@ 524.3 ® 7711
© 4972 O 2528

B (39) CEE-2023
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113.

114.

115.

116.

The number of P—OH bonds present in pyrophosphoric acid is
AR TRT T fbTe 451 P— OH Ir&fae ey e

@ 2 ® 3
© 4 ® s

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 T Y o 408 «br @st Seom 39 | X AWH@IE CCP 5154 3@ IF Y *RMHGEIE
SETETRIT THAT TNF Yo ST SoRerdly 35 SIeie 37 | AEIHR TS T3~

@ xy ® x.v
© xv. © x.v:

Which of the following reactions does not produce NH,(g)?

GG Rl (IACET Rifgars NH, (g) Seonifis wma?

@ NaNO, + Zn—NeoH ® (NH,),80, +CaO——s

© NH,NO, +Zn—2 ® MgN,+H,0—

An acidic buffer solution can be obtained by mixing and
e 3 et @B «fks rwiT 57 Seom a1

@ CH,CO0H + CH,COONa ® CH,COONa+NH,Cl

© cH,CO00H +HCI ©® NH,0H+HCI
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117. Surface tension of a liquid becomes zero at

QBT ©IeR OO T3 -

@ Boiling Point

© Condensation Point

qf¥egq 79

118. Syngas is a mixture of

feqsrae MeREFET 3R-

@ CO2 and H2

COz=1® Ha

© C0sand H:O

COq =1 H20

® Critical Point

=i Ry

O Tripple Point

fas g

® CO and Hz

CO == Ha

® CO and N2

CO =1F N»

(41)
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119. The decreasing order of stability amongst the following carbanions is

HCie FIEITET 2T JPITS1F ZPIE FHCO!-

@ CH:;C=C" >HC =C- >H;CCH = CH-

® HC = ¢ >CHsC = C >HsCCH = CH"

© CH;C= ¢ <HC = C~ <Hs;CCH =CH-

@ HC=C" <HsCCH= CH < CHsC = C"

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

SHITSS STHCIPIGT (0T48’al GISIo! 37-
F I
R a x At
@ D ® Cl
[ F
© CH,4 D) CH,CH,

CEE-2023
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