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
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Let A be a 3 ¥ 3 matrix having entries -1, 0 or 1. The number of all such A
having sum of all entries equal to 5 1s
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If the fourth term in the binomial expansion of [% + x“[‘"} (x >0) is 20x g,

then a value of x is
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9.  Let S be the region bounded by the curves y=x" and * =x. The curve
y-2|xf divides S into two regions of areas R, and R,. If max{R, R,} = R,,

then % 1= equal to

wade y=x"ww y* =« A S (50F S @ W W y = 2| x| 7oAy S

Tl oFa R, ®1# R, e o041 9 max (R, R,} = R, caus % TAAET

@Il;j ® 19
@2—1{} O =20

IfI=F i
 Voxr® - 9x® +12x + 4

1
dx
ﬂﬁ1=jﬁ_¢ﬂ,m
1 V2x" - Bx" +12¢x + 4

, then
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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
Uity Al ¥ 2x 2 olleres abY, o1 aitea® 999 10 B dfere ssom smr R
e, wefisy oy smifvet 1'a
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10.

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

F@E6F (1 + ax + 2x%)° 7 fafen «° o 2" 2o 0 = 27 &% - 192 W | BT @
WA LT

@ 1 ®
© -2 D -s

;
Let x be a real number such that the matrix A = [; :] + :n:[l 1] is singular.

-
Let \j 3] be the adjoint of A. Then the value of b is

- 1 38 11
ﬁﬁwxﬂﬁmmmﬁ;i{ ]+1[1 3

5 4 }ﬂﬂi wrefsn (singular) @M=s |
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Let R be the set of real numbers. Let f be a continuous functions defined on R

X
and let ¢ be some constant such that !',f(t}dt. = C05 X —% for all x €R. Then a

[ 4

possible value of ¢ is
ramss R q@e 7o weahs | 44mdF R 7 @os s [ ab! afifis v S ¢ G

T 1
g2% (constant) 705 FweT x eR 7 3 Ifl[t]:it=l:ﬂ5:-~2- 501 (BEETA ¢ T @0l
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11.

12,

13.

Consider the linear programming problem (LPF) Min £ = x + 3y subject to the
conditions y-x20,2y-x<2 x=20and y 2 0. Then

y=x202y-x<2, x20 m%F yz06 wrwe @Y #omT "W (hinear
programming problem) (LPP) Min Z = x + 3y (o1l £3% | (Ga%"(A
@ (D, 0) 15 not a feasible solution to the LPP

(0, 0) @ LPP &ora atr 7@ (feasible) summ= 751

@ the LPP has optimal solution at (2, 2)
(2, 2) 5 @& LPP & =53= (optimal) 7o =g

@ the LPP has optimal solution at (0, 0)
(0, 0) & «% LPP (v= =55 (optimal) o= =g

@' the LPP has an unbounded solution
9% LPP (o 9l w9f¥rs (unbounded) s =g

Let X, Y, Z and W be four mutually exclusive events, whose probabilities are

1 ;
538 and %, respectively. Then the probability, that at least one of these

2°'3 4
events will happen, is
@Eds X, Y, ZusW ottt 49w afigs 9, a9 s=ifee i avem

5 | (BT TS I MO HYE g 9l 9T 9 el 17
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© 5 © ;
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If the real part of g 18 4, then the locus of the point representing z in the

complex plane is a/an
afy Z+2 T A Wl 4 1, ow wite Ivees 2 @ oo frgbe sfery o7 ab

Z-i
@ Ccircle ® Parabola
79 L
@ Hyperbola @ Ellipse
T LA
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14,

15.

16.

The number of binary operations on a set with 5 elements is
5 §1 ONer® i1 Weshed 610G 13 [T ie Fefoans wew 29

@ s ® 5
© = O 5

Let A be the set of all letters of English alphabet and let us define
f:A-{01,23} by Yie A, f(4)= number of times the alphabet 1 appears in

the word INTUITION. Then
saTs"E AECE BeATET At aefraraT Heafer 4 wE f: A {0,1,2,3) @B 1 T AS
vie A, f(1) 2= INTUITION "=ibrs A Sifadm e ey | (whe

@ f 15 one one but not onto @ f is onto but not one one
f ateh fivy oS T | [ o g ated e |

'@ { is one one and onto @ f is neither one one nor onto
f ataHt =F S f atadle 758 W = 721

Sand is pouring from a pipe at the rate of 12 em¥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 ncreasing when

the height is 4 cm?

@l 1 AfE a1 12 cm’/sec. TAG R A w1 4fy g3 afefifor mibs @b 1 1 SR
mmﬁhmmqﬂ:mwmwwmwammﬁmw
E1551 4 cm, (o FeTH TAS TFE Swet 1% R 7

1 1
— — cm/
@' = cm/sec @ e BEC
1 1
@ o cm/sec @ 5 cm/sec
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17&

18.

19.

20.

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

i i it ax® + bx + ¢ = 0, a » 0 PO ST [eDE asly Qe S, (50

@ b=3ac ® 5 - 3ac
@ ﬁ3=m: @ [‘E.ﬂb

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 L AC then the co-ordinates of C is

A(7,2) fagm ABC 7 Fiifey = gf BCYox+2y=4 My Ban3x-y=5
T EaPYE |1/ AB L AC, o® C T =4FrEs 5'a-

® (2.1 ® (32

9' 9 T0'17
-T70 17 7 17
© (5>%) ® (3-7)

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 9% 660 7 difer® Sevws} 5% B = {x : x bl sy wwe wew) |
A B 3 35 &mefsa neam 'y

@ s ® 4
© : © 16

The equation of the plane through the intersection of the planes 2x + y-z=86,
x —3y —2z = 2 and parallel to y-axisis

2x+y-2=8, x-3y-2z = 2 AT TOITA TSR COTAT W Y- T ATl
AEeTd FEA 5"

@ 7x 482 =20 ® x-5z=20
© 7x-z=2 @ 7x-52=20
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21.

22.

23.

¢ J2siva_ 1
31+m32¢1 1

ooy r]—msiﬁ'_
2
equal to
JZsina =1=RFF fl—msﬂﬂ'=
;1+an2¢: 7 2

%'

® 1 ® -1
© o ® .

1 T )
, @, fe|0, =], then tan(a + 2f) 18
o “ 7 ( 2] “
1
10

T.ﬂ.ﬂe[ﬂ,%]mﬁtan{a+ﬂﬁ}1

(20)"

o is a positive integer, is
-1

The least positive integer n such that,

(2i)"
1 -iy-*

n 7 5 ey sre wee 91, qF YATET TS T 97

@ 4 ® 3
© s O 2

If « and § be two roots of the equation x* —64dx + 256 =0. Then the value of

1
3\a 8
1N a=E g, x“-ﬁ¢x+zﬁﬁ=uﬂﬁ‘mﬂiﬁrhmm[§—,] {-f—:—] AR LT

@ 2 ® s
© 1 D -

(9) CEE-2023
[Turn over



24.

25.

The locus of the mid-points of the perpendicular drawn from points on the line
x=32ytotheline x = y is

x = 2yTAMHE *f/ x = y (FYI0E oien e Ry coi0 oy v w19 wliteag '
@ o2x-3y-0 ® sx-7v=0

© sx-2y=0 D 7x-s5y-0

Ifiiﬂj[ﬂn’—n-l —ncz+ﬁ)=ﬂ.then 8(a + ) is equal to

T lim(dnﬂ-n-l—~na+§)=l}iﬂ.fmﬂ{aq-mimﬂfa‘

Lo L]

@ s ® 12
© 4 D -4

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

b
u-1|-b Ix{f{:‘}+f{r +1))dx is equal to

numbers, then

I x TIFEAATATE, fla+b+1-2x) = f(x) W, T5 a @ b 8 TR WATET A,

&
mﬂih !r[ft:}+f{x+1}}dx T T
Bl =1
@ [f(xax ® [ ax
a+l a-1
B-1 bl
© [fx+ndx © [fec+1adr
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27.

28.

29.

Let P, @ and R be three sets satisfying Pc R, (Prn@uR=Pn(Q@uR) and
(Pu@) R =Pu(@ R). Then which one of the following must be correct?

gammds P, Q == R f5f 55fs o Pc R, (Pn@QuUR=Pn(QuUR)==
(Pu@)nR=Pu(Q R o't gog o comeh e 9% efimre

@ pP=R ® @-r
© prP-¢ D ¢@-=0

For the functions f: X =Y and g:Y > 2Z, define gef: X =22 by
(g f)(x)=g(f(x)) for all x e X. Then which one of the following must be
correct?

e f:XoYaw g: Y523 3@ geof: X Zuwwmws = W TG
(2o N)(x) = g (f (x)) 700 x e X704 ) (S0 5o Srery 3 ol Sw 1917

@ if g o f is one-one, then [is one-one

aft g « f Q=R oo falss

@' if g = f is one-one, then f1s onto
afs g o f GIEH, (50 [ SEEE

@ if g = f is onto, then f1s one-one
i g o f e, cow fated

@ if g « f 1s onto, then [ is onto
M g o f o, (OB [ ST

If 3tan™ [-2—1‘?5] - tan™ [—:3 = tan™ [%). then a value of x is
+

fi Jtan™ [z_}_ﬁ] ~tan™ [l] = tan™ [%] =, (St T x 4 401 TH 59
+

x

@ 1 ®
© s @315-
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30.

31.

32.

The area bounded by the parabola ¥* = 4x and its latus rectum is

wfigE y° = 4x W% WA 76 =% (latus rectum) =G (TG T TT

@ g gquare units @ % square units
8 4
Z gfass — A aFF
3 3

@ % square units @ g— square units
2 9 GTE : 7 gFe
5 b

The line joining the points (2, -3, 1) and (1, 2, —4) cuts the plane
2¢+3v-52+3=0 at {(a,b, ¢). Then the value of a 15

4 (2, =3, 1) =% (1, 2, —4) e @i Avea 25 + 3y - 52+ 3 =0 % (a,b, ¢)

sl | GET T a TIR LY

D g ® &
59 69
@31’ @33

Let @ be a unit vector which makes an angle E with k.If @ +1i + j is also a unit
vector, then @ is equal to
watsdT d 9B 9FF (unit) T a0 facg IE:WE 1T oo w1 A% G 41 + ) S

4Ot aFF A A 53, eEE'E a@ 39

1.1 & gk
®22+JE ®22..E
i g,k " ]
@22+3‘E @EEJE
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33.

33.

If T, T,T, are respectively the ph, gt and r® terms of an AP, then

» I T
p g
1 1 1

%

afi T, T, T, T 4b1 0w 9ofod p, ¢ W# r ST MW, @@ (p g T|=
1. % 1
@ 1 ®
@ 0 © pra+r
1 v3 .
- 1to
Thavalueuf“nm_ pr is equa
. E— V3 4 N ¥'7-
sinl)® coslO’
@ 1 ® 2
© 4 ® o
af1-2* af 2% T

If {ﬂﬁ} EE:IITI_I{I fxxg]_qﬂJE l[1+i2]+2mn1[1_:—?]=§.n{r{ll then
(cafemt) x=
@ 1 ® o

1 23
© - ©
mt"9+ﬂusm'1J—II—=

4
® = ® o
"
© % ® %
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417,

39.

40.

The point on the curve x* =4y, which is nearest to the point (L, 2) is
(1, 2) Tomr x* = 4y FarDr DTt wBTw Rl o'e-

@ (0,0 ® (21

© ey D @9

Let d}inﬁ+j—4£ and JH¢4E~_F+2E. Bisector of #AOB meets AB at the
point C. Where Cis

WEE OA=2+)-4F =& OB=4i-j+2k LAOB wwiim swfrewsse AB
(T C frge vt 9'6 C5'3-

® 4-3) ® (2

2

© @6,0,-2) ® (3.0,-1)

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

y = Vx TF @ it 4y - x = 5 7 ¥ ey WY T

® & © =

o B %
Hzi:{ﬂmm:]ﬂﬂiﬂﬂwmtﬂnﬂl

ﬂﬁartﬁdﬂ,m: T WA 'Y

® (34) ® (-a-3)

© (1) O (o33
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41.

432.

43.

PART - B
PHYSICS

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

AT AR AT A

m i

51 B @ T T fome CryEt AT AINHEUTS Sy | S o & s 3 af
afq ) @ ErATA Y

@ e0° ® a5
© s ® 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 =+ 15 w425 abi & S1e +fy @ua crarers o1 vyl GIe afiswlens e |
T st Feorow g, €' g e R e R s

@ 0625m ® o0125m
© o250m DO o5m

Which of the following is a correct statement?
weTe T Gt oW

@ Protons and neutrons have exactly the same mass
o wite ST S G AW

@ y = rays are high energy electrons
st e Sog =TT g

@' f —rays are same as cathode rays
falr Frepaet W (9@ AT ATEY,

@ @ — particles are singly ionised helium atoms
wtert efet wa sEtne oo A same

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

The quantity a = l%"; varies with temperature as
L

qﬁmﬁmmﬁrﬁTﬁwmummﬁmmm Av TG o7 Ewel

maTmﬁﬂmnmmmﬁmcﬁammﬁwwmwﬂ=%f—;,m
e Fore v i fefemts wfiada =9
L L A
o | e
i - > T . ; » T
T T+ AT T T+ AT
L A
[ .
i : ¥ T | ; , . T
T T+AT T T+ AT

45. In a given process on an ideal gas dW =0 and de < 0. Then for the gas
Bt &l o afiwms AW =0 o1% dQ < 01 (5w cTetTS

@ the temperature will increase
St arfirr |

@ the volume will increase
e I

@' the temperature will decrease
SpE] =i |

@ the pressure will remain constant
B a0F T

CEE-2023 (18) 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?

S e iy

2

3
4

aﬁlmﬁaﬁwﬁrﬁﬁﬁaﬁwmﬂ?ﬁcﬂﬂwmm¢m—mmmm
FEOE TS @ 8 @pies oros T

@ 1 ®
© 3 ®

The value of current through the 302 resistance for the circuit shown is

15V = 410 a0 - 10V

(17) 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 =iy Riee pet v x - frrs o abt an 5ol ova B 1 swmarts ot Daes | s
x — T o ereer nfil sy ot '

@ along the magnetic field @ opposite to the magnetic field
Pl cva e T Fefln v Redfle firts

© clockwise DO zero
wbi firrs i

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

not move is

((iven M--ﬁ kg, F-gli;,g:lﬂm.fs‘}

I'I
4

" -
2J3
rF ' bt EFrrE

60T | M u

]|

TSt 551 41 | M &%3 38001 T00 =454 F5410F IS, T1aana F 559 T4 o oo o
( o v M=q‘r§kg, #=ﬁ§v;g=lﬂm|’3'}

@ 15N ® 12N
© 20n DO wnw
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50.

51.

52.

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

st% GBTE #@1 ATFE 41 AU G0 0T SNE e I T g e

@ Kinetic energy @ Momentum
stfis T S

@ Vertical component of velocity @ Horizontal component of velocity
99 &8 ST T TG ST |

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 BB @A amE BT G §UR F6T Mo IEE QT ;b 791 TR A0S A
5T MG d (@Y WF A (SOweE U B offE B ) aff =T @R 0 S (S50 A5 TN
Brfer opta afiate R Tom aoamem €19 7

® = ®
© ©

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

it ayTT SESE <P 4T Pre sEEE ST T i | e dnfes e
tarm v, @fca frorsrEs Tars T3 I =, g iiEs A F=ormes Wi vy, 09
CETYE IS g U 7 |

2
2 2 2
'I-"'1 - 1-": 1""!. = pﬂ
© Qo
v, = Vg s
(19) CEE-2023
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53.

54.

a3,

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

10 em F'F7E (5 (P18 G99 S9ee A0TE TS 5 om 599 AB 9@ we fbaw oryar 59
1 2509 | WICTH 9 IR F91 AB noweE dfioeiys (w19

o m
e . et i e
— g Ny
[} A M
@) 25em B 7.5em
@ 10 cm '@ 12.56 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?

b kg oTAT T U1 TennTE fns B9 waew Dl 8 mm #ofes =) afh SF wEE e
qaate i 391 @ (o et o fEye 1ty 7

@ 1 mm @ 2 mm
©4mm @ 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.

WA Qb @A foser Swer + 20°C w, @fem afias Swe - 20°0C = | SEIE
D Swet +10°C 140 Tfiey Swar 5 —40°C, I =y =f 791 Riede &
Laac fac i

@ a0°C ® a0°c
© soc ® soc

CEE-2023 (20) B



56. The moment of inertia of a uniformly dense solid sphere of mass M and radius R

57.

58,

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 Gagw =1% R aiemda, Smeagd o oo (3 HICSTA AW 0 (T ST SRS NiE
0.6 MR®.| M =37 =% R an=red &9 Qb IR (T84 TNeE 19 (5 [ ST
seEmEe oF 0.5 MR? oo e o @l a1 o (e 9Tes o #E 2

® ;{?]=H: ® ;{;)=Er’
o fiu 0 -2

An object of uniform density s sinks in liquid one and floats in liquid two.
Which of the following event is not possible for another object of uniform density
!

g, SWYAGA QD1 T8 O T TACE T T 1% 7Y Fw G s g 71 o, AT A
T T T SO (FL01 ToA] HET A5

@ It sinks in both liquid one and liquid two
% OF A¥T WF 71 789, JIiieY SIS T A |

B 1t floats in both liquid one and liquid two
% % 794 W9 5% A9, qourie sees el

© 1t sinks in liquid one and floats in liquid two
% % THY TALTG 54 U1 WIF X A9 TS 9IS |

@ It floats in liquid one and sinks in liquid two
% % A GATS 9U0S W 5Y AN T4ETS T 4|

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 ‘1'. 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

mhammﬁﬂw%&mﬁﬁhmmmmwmmqm
mq'nlmﬁﬂacﬂmWﬁmmm‘rMﬁﬁmﬁmﬁﬁmﬁ
FoeATST WiA S FoeAIEa Sie GRte I 4 =, cow fadfs coer SeaA T 2y wavatale
A 53

@ 2 ®
© % ©

5

B | e g

(21) CEE-2023
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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 t=15 to ¢=25. Then S,/S, is

(Take friction = 0)

BT *mIE YR I GG La T e o s ana FRAT | e werera wsfte S
WG § T ¥ mwe | o ¢ =18 ¢ =25 ta pdibna S, Ay v, com (v A g

) S, /8,17

@ 3sing ® lsine

© s (1y)

£ | ==

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
Bt FerE Co11F MDA S Faew | 3w am( x ) o smr () W STl oo

x=at® + ft* 1yt + 8

FINCH SHRE T3 1% Vs =how Tiew Spme et w6

@ Onlyon a ® Oulyom fand y
AT a == T y
@ Only on @ and g8 @ Only on &
95 o e § (e 5
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61.

62.

6.

An a - particle and a proton are accelerated from rest by a potential of 1560 v.
Their de-Broglie wavelengths are 4, and i, respectively. To the nearest integer, the

ratio of 1,14, is

Sqpara=aTa (41 G ST T W qby 46 150 v freew WA gfEe R TE A, WIF 4,
uTey BrEsd W3Y oAt Al | SRS 9bed w9a Fruns, A, /A, WS T

® = ® 3
© 1 D 1

When light is refracted, which of the following does not change?
s cor afETad 5, TS R GO e AR T

@ amplitude @ wavelength
femm wau ol

© frequency DO velocity
FEAAIT =ha

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

/11111

{::1.;5;/
L4
n,=4/3

waler

i air

mﬁmﬁﬁtqﬁ-ﬂﬁﬁﬁmﬁimmﬂfﬁmmmﬁfﬁmwmmm
Tt opbsa AL QoL I | H154 AfETEE n A WAL

® - ®

sint

hd
3
@ 1 @ %aini

(28) CEE-2023
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64. Three charges +¢, +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

W Q
0 . i »

it frgam s +g, +qu® Q foarw wrfiars wA wbt s frgew M =arm
m:wﬁmﬁﬁhﬁﬁhﬁﬁﬁﬂﬁ!ﬁmmq:mam

-2q Vg
2442 @ V241

© -2 ® ¢
1++2

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

Za
|
I
|

- WM "}

- —¥
A 00,00 00,0 ¥

s wofe st aww, tepfss ova E = Eqj ( Eyabt saw) 7 wracs gm o'n

@ Eﬂﬂﬂ @ Euﬂ:
2
© o © 2E,a*
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66. A charged particle is released from rest in a region of steady electric and

67.

magnetic fields. Both the fields are parallel to each other. The particle will move

ina

QBT SIS N 1A YW S o o b1 Pt o e Pud g owan g st of
fivart 5oy | el owa Sema sgter | weclice oifs Wi alh

@ circle B helix

ue raftrens
@ cycloid @ straight line
L7 0 HEE (AT

A current carrying loop is placed in a uniform magnetic field B =Bi in three
different orientations, I, Il and IIL

=0 @ (&

(N (b (111)

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

at sty ped opm el osa B = Biw Rofidt fom frr 1, 11 % II1 & ¥ tarw | Prafioriy
T I COAH T ST 5T

@ I=11>T1 @' I>=1>1II

© 1n>1>1m ® m>us>I
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68. A particle 15 undergoing uniform circular motion. The angular momentum of the
particle remain conserved about the point

BT G, A0 TI A4S s FIACE | (G T FA0F FINCH @ St s 3797

@ o ® r
© q O r

69, fﬁﬂe nucleus decays into two a-—particles and an unknown nuelens, after
absorbing energy. The unknown nucleus is

o Ne Fibfemed Rraba by g1 womer o1 wne b = Aohang 5 ) s
Frommerly £

@ Carbon @' Oxygen
A L e T

@ Nitrogen @ Boron
Rlete ] &

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, TICHCE oS T4 41 (P4 QAR 51T WA YR A v, (U i o9 @5 99 d mge

#oT% AT | (B TS T @ A Bats G U T 5EF @ vt | (R U T
Feuho 7540 1T d T 0 T (FA001 el wide 5 i |

@. !Ht —:J @ !UIIFE:?
© b-u © k-4

2a
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71. Four Capacitors of capacitances C =1uF, Cy =2uF, Cy=3uF and C, =4uF

T2

are connected as shown in figure.

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

Gy Cy
I I
| I

|
..-""
]

—
- k=
i
e — Ea
-
o

sttt @ans C, =1uF, Cy =2uF, Cy=3uF =¥ C, =4uF = ftws ory@d 901 A
oft T v | Y S 5 1L 1N U C, 7 raieras Reare ™ 5 i ¥4 |

@ v ® av
© sav D av

A magnetized wire of magnetic moment M is bent into an are of a circle that

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

Mﬂﬁmmwmﬂwmwwn’ﬁmtwmmﬁm
caret wbira 5y oA | ragen (B e W T

@ M/f ® EM/{I
© EMA D) 4:%
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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)

'3 AR Wiy Sl 3.4 eV 1iE wfse vo PiEreT g fug seeadE e 3
(778 'a,’ @ T T = 0.0529 nm F51rs 1)

@ a, ® 2a,
@ da, @ ?
o 1028% .
A radioactive substance decays Toaa of its original amount in 20 years. The

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

1023
1024

mleyT weiats v «figew %Tﬁlﬂ 50 AT (Xt WY T

G Y R oY SR Y AnT W HTHT GO0 Yo T94 WY = | Gk

@ 10 years '@' 2 years

@ 8 years @ 6 years

For a black body radiation, the wavelength of maximum radiation, A, 18 recorded
against temperature T. A plot of A_vs T will take the sh ape of a

a0 oY Rifead AT T Swok =1o7s s Rfeam seestmmf 17 we Préafiere o4
WA T | A, WF T 1 NS SRS wghe 1 |

@ Parabola @ Circle
@B St abr y
© Elipse ® Hyperbola
bt wHgEe GOT T
In boolean algebra, A(A + B) is equal to
Ifems freefes A(A+B) som T
@ 1 ® o

© as O a

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

00% =r# 30% efficiencies 7 01 &1+ ¥l" 1 fheg wwTe QI FTE T IS HITEE
Sink 4 MR S 2956 5 | F=DE efficiency T3

@ s0% ® 0%
© 18.75% D 5%
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78.

79.

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 « s s 4igE S1ET TS W el (EIYE TES e 2% wF 3% TC o
s*er | 9 STEETEAE @EEEE T w8 W, @ Ay s e @t oe gt

@ % ® s%
© 1% D 5%

The position vector of a particle of mass ‘m’ iz given by,
r(t)= acos (wt } + bsinfwt)y
Where, ‘o', ‘b’ and ‘w' are positive constants and £ and § are the unit vectors

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

‘m’ BIT AT FTE HEUA (S8 BETS Tl T

r(t) = acos(wt )i + bsinfwt ¥

s, ‘o, b o w' T s we £, y T X e Y sy firrs avw (o8| Fonrs
CETICDT Colfem Trfm wie T 49 7

@ Angular Momentum @ External Force
o waEs Fifiys ==

@' External Torque @ Moment of Inertia
iy B WHHTTE

Consider three concurrent forces F 9 F 2 and F 3 which cannot be in equilibrium.

F-; =2 N and the ratio of the maximum value of F1+ Fa+ Fs

Tf |ﬁl=1~,

EH Fa+ ﬁs is 4:1, the magnitude of .ﬁa is equal to

and the minimum value of

(Assume that |F,| >

Fy)

Fr, Fa e fammmqwﬁﬁﬁmﬁmmﬁq mﬁlﬂluﬁ‘ﬁ‘=iﬁ.

|f; =2N =% §1+F2+ﬁaﬁmﬁﬂimmw 4:19, ﬁ"ﬁﬂﬁ 7 (yaE'A
17| > |ED
@ |F|=2N ® |ﬁ;l=5w
© F, =TN 1») ‘E_?‘;=EH
(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 (7' ©2= 63gmol ) fec ©FF @FHS @0 E 959 ¥4 | 1% 93 @13 59 361 pm =7,
EEETE Cud g 5'Y

@ s9gem™ ® s9x10°gem™

'@ 11.6 gem™ @ 32 x 10° gem™®
g

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

S O AR (SR AT SIAG rery il 5w
[P+$—=] (V-b)=RT

The units of the constants a and b are respectively

8 =¥ b Feaq uFs ¥'I T

@ Lmol" and atm 1* mol™ ® atml?mol* and Lmol™
Lmol™ =# atm 1 mol™ atmL* mol™?® &% Lmol™

@ atmLmol™® and Lmol™ @ atm mol” and atmI®mol™
atmLmol™ =# Lmol™® atm mol? =% atm L? mol®

For a reaction, AG=-67.2 KImol™ and AH=-420kImol™® at 27 °C. The
value of entropy change is

27 °C Swere b Rfieum 9@ AG=-67.2 KImol '=is AH = -42.0k] mol™?, aaf'f
MG OF T

@ 81 JK mol™ ® 36 JK' mal!

@ 93 JK™' mol™ @ 109 JK™* mol™
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H‘I

85.

If the K,,= 40x 10~ of AgCl, CaF, and PbCl, solutions are same, then the

correct statement 1s

AgCl, CaF, 5% PbCl, = K, = 4.0 x 107*2fi 591 58, (503201 B TR0 '
@ Solubility of PbCl, is more
PbCl, 7 e i

® Solubility of CaF, and PbCl, is more
CaF, =& PbCl, ¥ 5Fver (g

© Solubility of AgCl is more
AgCla mrve @&

@ Solubility of AgCl, CaF, and PbCl, are same
AgCl, CaF, &% PbCl, 7 mr=va 5

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

v TSI 1A o A S TS R e 2FfNT g T e i
@ FeCl, @ Fe, [Fe(CN), |,
© Na,[Fe(CN),] O Fes[Fe(CN)];

At 298 K, the emf of the following cell is
298 K Twets wore fm @EnE emf T 7AW LT

Zn(s)! Zn* (0.26 M)|Ag* (0.1 M)} Ag (s)]
(Bt 12a = —0.76 V; Eagriag = 0.80V)
@ -152V ® 115V
© -115V © 1s52v
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87. Which of the following acids can reduce Fehling’s solution?
wFe ol AT WfETE (FfesT Toe Twiiae sy

@ cH,co0H ® (cH,),CHCOOH
COON

© @ ©® HcooH

88. The number of unpaired electrons present in [MnBr‘ ]ﬂ' 18

[Mn Bz, [ w1 sngar Yoo woum oo
@ 1 ® »
© s D s

89. In the following reaction, the compound ‘B’ is
sy Rfams ‘B’ dnsh! T
Me 0

1. CHyMgBr Cu
>Q - > A —» B
2. Hy0 A
Et
@ 3-methyl pent-2-ene @ 3-methyl pent-3-ene
3-frri= cri-2-85 3-firatger cr0.3- %9
@ J-methyl pentan-3-ol @ 3-methy] pentan-2-ol
3-farariier compbar. 3. e 3-firurte coreiia. 2-oym

90. The oxidation state of nitrogen in the product X' of the following reaction
werd FlraTs Seom o X' (e ARG SR S 5

2NO+N,0, =% _, %
@ +1 @' +2
© +3 O 4
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91. The amine that forms yellow oily compound on reaction with HNQ, is
HNO, 7 0w fafioar ofy gl commonsty 520 on@ a4 Qi £'9

@ (cH,),N ® fﬁj

© c,H,NH, 1) @_“_@

©

92. The compound ‘B’ in the following reaction is
w7 fian fafarn ‘B’ divsrclr
NO,

M 1L O
& ‘. B
" CCH)0 5 ot

r

COOH

NO,
NO,
r

B

© o (0)

93, [n alkaline medium, MnO] oxidises I"to
wrd s, MnO;a 7 & onf¥e @

@ 10; ® 10;
© 10; ® 1

B (33)
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94. The resulting pH of a mixture containing 60 mL of
1M CH,COOH(K, =18x10%) and 20mL 1M NaOH is

60 mL 1M CH,COOH(K,, =1.8x10™ ) =& 20mL 1M NaOH# fsti pH 13-

@ 4.45 ® 545
© 1745 O s.45
95. moles of Bay(PO,), will be formed upon mixing 0.5 moles of
BaCl, with 0.2 moles of Na PO,
0.5 v'=t BaCl,=1+0.2 7’5 Na,PO, fim=m= 7°% Bay(PO, ), et 71 |
@ 0.1 ® o2
© o.3 DO o7
96. The major product obtained from the following reaction is
wers e RfFamiie Eeenfis dsitr 3'4-
)\n/ (i) CH NI, _
3 (i) LiAlH,
i) H,0

o ~

@  HN— ® HN—
Ol
© HN— ® CH,NI,
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97. The monomers required for Buna-S are

Buna-S T QAT @501 1E-
<
@ M + Q/\
=
@ M +

98. Identify X and Y for the following reaction :
& fafrandie Iwege coel X wr@ Y fams a4 |

X +Y —» Aspirin + CH;COOH

OH
@® + CH,COOH
OH

@ +(CH,C0),0
®

CO, 11

OH
Ejl: + CH,COOH

CO,H
OH

Ej]: + CH,COCI
19)

CO, 11

B (35) CEE-2023
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99. The number of radial nodes in a 5f orbital is

5f wfatem =3y fwe frgy 7w '3
@ o ® 1
© » O s

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

T (IO TG T A i 34 fET e v 7 (n tarm e aw)
@ He'; n=1 @ Li**;: n=2

@ Be®:n=2 @ Li**:n=3

101. If the first ionisation enthalpy (in kJmol™) of second row elements P,Q Rand§
are 1086, 1403, 1314 and 1681 respectively the element R is

af FeShy enfrea ey, p, Q, R =% 5 7 230 Sl amyaf (kdmol™ &) avor 1086,
1403, 1314 = 1681 54 (sps R (e 59

@ carbon ® Nitrogen
FAI'A TG e

@ Oxygen @ Fluorine
SfETEs @iiaa

102. Which of the following molecules is ‘T* Shaped?
EEE AL WY ‘T wgfsT 517

@ BF, ® wn,0
© nw, @ cr
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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 hquify first if they are cooled
from 500 K to their critical temperatures?

B0 og A, B, C =% D 1 @il Sma wow 190.6 K, 304.1 K, 5.3 K w# 126.0 K «¥
crerint 500 K Smama o= Bfcs o5 Swelte Taaiead 4 Ml o7 990 548 5'37

@ b ® ¢
© B D a

The correct increasing order of the basic strength of the following species is
wore PP AR SleE uE SEEmoT A

cl0", €10;,C10;,CI0;
@ ClO <ClO; < Cl0; <CIO;
® 10 <Cl0; <CI0; < C10;
© c©10; < CI0; < Cl0; < CIO

D@ cl0; <C10; <CI0; <ClO

Ionisation of orthophosphoric acid takes place in three steps
wefres fae aftes wwatse felab wva @ |

H, PO, +H,0 3; H;0" +H, PO}

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

HPO; +H,0 o ) H, 0"+ PO

The correct relation of the ionisation constants Ka, Ka, and Ka, 18
e 9% Ka, Ka, 9% Ka, 7% 7801 (90w

@ Ka, = Ka, =Ka, ® Ka, > Ka, > Ka,
@ Ka, < Ka, <Ka, @ Ka,> Ka,>Ea,
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AT,
x

106. On addition of glucose (M=180g mel™) to 1 kg of water, the value of

becomes 10, The amount of added glucose is

1 kg #1® go's (M=180g mol™) am s ﬂﬂ—ﬂ TR 107 wodst ) ce == A
f

BT
@ o0.18¢g ® oo018¢
© 18¢ © o0.0018¢

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

7 e Rifira ovars [A] ve t eriftar o

K K
® 2.308 ® 2.303
© 2303k D -k

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

activation for the reaction is
uft fafiems aia, logk vs -;,— ceruftas afs targ —3335 K | Bfeante sfemm afes o9

@ 63.9 kJ mol-! ® 15.3 kJ mol

© 30.6 kJ mol-! O 23.0 kJ mol-

109. The reagent used to chemically distinguish benzaldehyde and Acetaldehyde is
et wie W Ehafogds 1 avmfre e sfate aoge o9 e va

@ Tollen's reagent @ Brady's reagent
brerae s wfse fagas

@ Hinsbherg reagent @ Fehling’s reagent
e s (el T

CEE-2023 (38) B



110. The product formed by the reaction of white phosphorous with air is

111.

112,

2911 PugFaATs A iee fafienr o Seem cgan Ao T

@ p,o0, ® ro0,
@ PU:’L @ HPﬂa
An example of an elastomer is
L ACIE e RalET RN ]
@ Neoprene @ Terylene
o s (Ofafs
@ Teflon @ Bakelite
thwem e it
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
= myers NaOH,BaCl,w® NaCls wame ASaEsT ow 248.6, 2799 W=

126.4 mho cm? mol™ , s avws Ba(OH), ¥ w'=ma st i FEhs T

@ 5243 ® 7711
© 4972 O 2528
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113. The number of P~OH bonds present in pyrophosphoric acid is
AR e uftes 9o P - OH arafim seay o'

@ 2 ® s
© « 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 w# Y ol 0% abr dist $eom 9@ | X mwi@iE CCP o7 e F Y A
SEFETET THIAE BTe Vo TITT GgdeTg O SIS 04 | CRITOEA Meres 573

@ XY @ X2Y
@ XY O X,

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

o=Ts ot carTor fafimare NH,(g) Sewfis weg7

@ NaNOy +Zn N0, ® (NH, ),80, + CaO——s
© NHNO, +Zn—5, @ MgN, +H,0—
116. An acidic buffer solution can be obtained by mixing and
T 7 B 9t ofigs e 5 Seem
@ CH,COOH + CH,COONa ® cH,cO00Na+NH,CI
© cH,co0H+HCI ©® NH,0H+HC]
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117. Surface tension of a liquid becomes zero at

a1 SAE B0 A -

@ Boiling Point

T |

@ Condensation Point

gima 9

118. Syngas is a mixture of

flemrored wefirA e (-

@ CQ2 and H2

COy = Ha

@ COy and H:0

COy == H:0

@) Critical Point

aim g

@ Tripple Point

A g

® coand H:

CO=n# Ha

@ CO and Nz

CO =¥ N2

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

forere FdATEE R PEeE W -

@ CH:C=C- >HC =C- > H:CCH= CH"
® HC= C >CH;C = C >H;CCH= CH
© CH;C= C <HC = C < HsCCH =CH-

O HC=C <H.CCH= CH <CH:C = C

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

wmiifss sermPre (Aerye o alvnr 1'e-
I ¥
o XM a- Xt
@ D ® Cl
I F
01 2xw_~CHy cl .~ CHg
© CH, i3) CH,CH,4
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