Q}AIIEEIIINDIA

PC-2024

5. f'l'hc spezed distribution for a sample of N gas particles is shown below
or v > 2vy. How many particles have s O IR
peeds between 1.2 S W=g
““vgand 1.8 v, 2
0-

W 93 N
WWWWWW@MWIPWFOW
V> 2v( | O 1.2 v 3 1.8 v, 7 70 FOBRT 391 a0y ?

(A) 02N : 0.4 N (€ 06N ®) 0.8N

The internal energy of a thermodynamic system is given by U=a s4/3 V® where

6.
s is entropy, V is volume and ‘a’ and ‘of are constants. The value of a is
G SISO BT TSGR *MREw U = a s4/3 VO e ofert 41 I, QNI s 3
GTER, V 251 SIe a2 ‘a’ @ ‘of T SIF | B ‘oF HI 2
@) 1 B) -1 © % '%
7. A particle of mass ‘m’ moves in one dimension under the action of a

conservative force whose potential energy has the form of UX) = - 324 p2

where o and B are dimensional parameters. The angular frequency of the
oscillation is pmportional to

‘m’mﬁﬁiammawmwmmmﬁtmm,ww
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Longitudinal waves cannot
A -

(A) havea Unigus WAYS length (B) have a unique wave velocity
(C) transmit energy @ be polarized

ST GATA

(A) O G Cref TS A Al
() I et T3 =St (R

(B) o Ba% @1 RS A 1
(D) AR S I Al

A 2 V cell is connected across the points A and B as shown in the figure.
Assume that the resistance of each diode is zero in forward bias and infinity In
reverse bias. The current supplied by the cell is _

v I6ITS SIS S Wmmﬂamﬁ%mmﬁﬂ | AG
B R ey @S 2 V o T ST 25T | o e fef ofse erarTaa 5
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(A) 05A @) 024 ~(©) 01A (D) 0.25A
A charge Q 18 placed at the centre of a cube of sides a. The total flux of electric
field through the six surfaces of the cube is
aﬁamﬁﬁimmqmmlmmﬁmwﬁmﬁ%mﬁ
 ofye crraa T (flux) T
6 Q a? pd a2

A) "‘;‘Q'f' (B) 'gng_ @ Q/ €y (D) Qa?/eg

a strained body is
(B) stress/strain '

1
@ g X stress X strain X volume

The elastic potential energy of
(A) stress X strain .

(C) stress X strain / volume
gl 3 v Fifowr Rl 2
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12. Which of the following statement(s) is/are true in respect of nuclear binding

energy ?

()

(11)

(1iz)
@v)

A)

©)
D)

The mass energy of a nucleus is larger than the total mass energy of its
individual protons and ncutrons.

If a nucleus could be separated into its nucleons, an energy equal to the

binding cnergy would have to be transferred to the particles during the
separating process.

The binding energy is a measure of how well the nucleons in a nucleus
are held together.
The nuclear fission is somehow related to acquiring higher binding

energy.

Statements (i), (ii) and (ii1) are true
Statements (ii), (iil) and (iv) are true
Statements (ii) and (ii1) are true

All the four statements are true

el 7o s v Fane @i Ieafs/Teafer ey 2

(@)
(i)

(iii)
@iv)
A)
(B)
©)
(D)
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13. A i ro : '
3 hsatelhte of mass m rotates round the earth in a circular orbit of radius R. If
the angular momentum of the satellite is J, then its kinetic energy (K) and the
total energy (E) of the satellite are

qﬁ@m@ﬁm%'mqu@mmmﬁ@ﬁmm
CARS J X O ©iF s (K) 8 @it =1fes (E) 23 -

__J% gz J2 J2

@A) K_Il‘le’E=_2mR2 K=2mR2’E—_2mR2
J _ J2 JZ _!_2_ 3 J2
© K=3mrz E=—nr2 @) K=5uRr?’ ¥~ mR?

14. What force F is required to start mo;'ing this 10 kg block shown in the figure

if it acts at an angle of 60° as shown ? (i = 0.6)

Stesa R 60° I SIS GFF (i IeT ST IS T IS 10 kg T APIG 5EICO BF

@ ? (Ug = 0.6)

60°

10 kg

A) 22.72 N (B) 24.9TN (C) 25.56 N (D) 27.32N

Question is wrong

15. Lightof wavelength 6000 A isincident on a
the angle of refraction into the plate is 60°. Calculate the smallest thickness of

the plate which will make dark fringe by reflected beam interference.

eoooAmmaﬁmmwawwmﬂ%smmm
a%w?qmmeo%WMLWWWmemam%@

St S JRSBIA Sl A6 ¢t A 2
@) 15x107m (B 2x107m (0 35x107m (D) 4x107m

thin glass plate of r.i. 1.5 such that

7 ) @ P.T.O.
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. . ; r is connected
Consider a circuit where a cell of emf E, and internal resistance I is co

across the terminal A and B as shown in figure. The value of R for which the
power generated in the circuit is maximum, is given by

%Wﬁﬁf’fsaﬁtsl«:os%qmme r SreE R EHRFE 9l @ A 93 B 8ltE
T AR | R 97 (3 N0 o) 3630 Sestifie me! sicdies 7, Gife 21

)y
(A) R=rx (B) R=2r ©) R=3r (D) R=3

The equivalent capacitance of a combination of connected capacitors shown in
the figure between the points P and N is

C .;,C
.
C
1 .;
P N
IEATS P @ N g woy sieqw sl woy e @
2C
) e ® %5 © 5 ® e

In a single-slit diffraction experiment, the slit is illuminated by light of two
wavelengths A, and A,. It is observed that the 2™ order diffraction minimum

for 1, coincides with the 3 diffraction minimum for A,. Then

Q> 9w w6 A el 5t swtnd 4, @ A,-97 SiETE T wiEe
AR | (TR 1T @, A,-99 &) 740w RO & worade Ay-97 &) 4T @St FW
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The S s .
the g;i?r?ft 13:; t;:iléaglriplh o.ia p?rticle moving in a straight line is shown in

- eloci e R
graph of the particle will be y of the particle is zero then the velocity-time
TR SIS G35 e Tast-nm erifdafs B et zaz | aft w@ioa

SHRRew Gt Py = T i sfstast-sm cevafa

v4 vr :
oL o/
H ';‘—‘t

f' —> t
0 ;T’2 T o 0

The position vector of a particle of mass m moving with a constant velocity

nstant. At an instant, T makes an

x(t) i+ ba'\, where b is a co
the angular

angle 6 with the x-axis as shown in the figure. The variation of
momentum of the particle about the origin with 6 will be

6&3@mﬂ%ﬂammaﬁmw@am?=mﬁ+bi
#33 | fora @9 AT TR, QI 9T [Z0S T (ST x-W0FA RS 6 @I I |
e-ﬁaaﬁsgaﬁﬂﬁmmmw@ﬁmﬁm
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The position of the centre of mass of the uniform plate as shown in the figure is

w53 @) o) (Y

MM TTTT——]
R

L C
() ,
AN
V =502Zsinmt

Ina series LCR circuit, the rms voltage across the resistor and the capacitor

are 30 V and 90 V respectively. If the applied voltage is 50 \/E sin wt, then the
peak voltage across the inductor is

9T @M LCR I6TN0o, @HT S 41T &8 rms (SIFES TUFH 30 V8 90 V |
i BTT 50 12 sin ot (STEEST ST 41 0 IR SIETET A1S cSirtrea MY
(peak) ¥4 39

(A) 70V ®) 50V - (© 702V ©) 502V

A small ball of mass m is suspended from the ceiling of a
floor by a string of length L. The ball moves along a
horizontal circle with constant angular velocity ®, as

shown in the figure. The torque about the centre (O) of
the horizontal circle is

m SR 9 =6 39 7o PR e L tvedm 93t sem
™ SRIey e ©ieg | 39 Sl wre quet Ay | 7 a
AT @t © | ST G JART @Tem ST 56 2[@
(A) mgLsin® (B) mgL @ 0 (D) mg Lcos 6
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AA A
I : — 2
,fnl' n, and t represent, unit vectors along the incident ray, reflected ray and

normal to the surface respectively, then

ity wieifsw af, afowhre afr e erer afSer gaa Y3 (S2q TAFW fy. My

9R t |, TR

->

(A) l:2=r/1\1—2(r;\1-/t\)’t\ r?2=1;\1+2(r;\1'?)/t\
(C) 1?2:—1'11\1

a metal having work function ¢ placed

A beam of light of wavelength A falls on
ypendicular to the field

in a magnetic field B. The most energetic electrons, pe

ave bent in circular arcs of radius R. If the experiment is performed for

different values of A, then B? vs. % graph will look like (keeping all other

quantities constant)

Bcsrwcwwm¢w#wmwﬁﬁ2wﬁm@’ﬂnmwmmﬂ%sml
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' A A : =
A charged particle moving with a velocity v = viitvyjina magnetic field B
experiences a forcé F= F, T Fy ? Here vy, V2, F1y F, all are constants. Then
B can be
= — A " = F N +F A
3T SiR® T B BT v = vy 1 + Vg ) Q0! A FACET F =Fy 14, ) 99
-

ST I | QT vy, Vg, Fy, Fp TR 7T | G GEITEd B 2O ME

B=p. 2 a1 B
(A) B=B;1+B;y]) w1thv2 =B,
B,

—

3 |

(® B=B,1+B,])+B;kwith

1 37]

(©) B=B;J withB;=B,=0
=
B

B; vy

(D) =B1j+B2ﬁfwithE=;2—

Two straight conducting plates form an angle 6 where their ends are joined. A.
conducting bar in contact with the plates and forming an isosceles triangle

with them starts at the vertex at time t = 0 and moves with constant velocity

- -
v to the right as shown in figure. A magnetic field B points out of the page.
The magnitude of emf induced at t = 1 second will be

7S 3y AR 1S 0 @ITT RIF =T, @3B SR 7S ATSd MR I /AR

Wﬁw?@ﬁmﬁmﬁqm%ﬁmwomﬂm@?me?qw
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Three point charges q, — 29 and q are placed along x axis at x=—a, 0 and a
q— = while q a2 = Q remains finite, the electric"

respectively. As a — 0 and
=0isB=go et
field at a point P, at a distance x (*>~ a) fromx =015 8= gp e o8 1- Then

Is”aﬁ"iwcl.—ZQﬂquWWWx=—a,0qa‘<aﬁWm
B"CQ'a—'O‘Q“Q—+wmmmmqa2=Qﬁﬂﬂ,x=0wwx(x>>a)w
09 D a

PWWWME’:MGOxB
© o=2p (D) 20=3p

A) o=p (B) o=2p

ume keeping outside of water. If the body has

sres F e
A body floats with . of its vol
water and released, it will come to the surface

after time t. Then
qﬁmﬁwm%mmmmmlwﬁwmmhm
&mﬁwmmmmmﬁtmﬂaw@wﬁm@dmnw

@ t=ym B ten © tevaFl (@ teVn-1

A small sphere of mass m and radius r slides down the smooth surface of a
large hemispherical bowl of radius R. If the sphere starts sliding from rest, the

total kinetic energy of the sphere at the lowest point A of the bowl will be

[given, moment of inertia of sphere = 5 mrZ]
Q@BRWWWWW%@Q@BmWGrmmE
at 1 3 el RRRT (ITE Jrat o7 I3, O wqrer fey g A @C""’W‘ﬂf\‘s‘m.

mﬁq%ﬂﬁ?m(mmm:mmmm=§mr2]

b

A

_, e - 2 5 8
mg®-» B mER-Y © Tmg®R-» (D) mgR-»
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Category-2 (Q _31
* (Carry 2 marks each. Only one option 18 c

31. When a convex lens is placed above an empty m-’; form
bottom of the tank, which is 45 cm from the lens 1
When a liquid is poured in the tank to & de
of the mark above the lens is 48 cm. The refract ¢
45 cm TS G AT AT GFI0 T ' rafors 40 cm T8

T & SRR 36 cm 0ot SE T 1162
o1 S iR et oSBT ST 48 €

1.366
(A) 1.353 (B) 1.544 (C) 1472 O .

J t
32. In the given network of AND and OR gates, outpu
(assuming n even)

OR 932 AND cioafr fi et unami\sm&—aam@'ﬁqﬁ Q & (eTal IW (YA M3 n
(SISNRATF)

X().__J ]
Sy EY s P> g 1) o
R Q
’ Xn-l Xn

A) XoX;+XoXg+...Xn_1%q

B) XoX;. Xp+ X Xp o X+ Xp Xg o X+ Xy

©) XOXI Xn—1+xn—2 Xn—-1+xn

@ XOX] "'XII—I+X2X3‘\6“' Xn_l+kn_2 J\“_1+Xn
33. Water is filled in a cylindrical vessel of height H. A hole is made at height z

from the bottom, as shown in the figure. The value of z for which the range (R)
of the emerging water through the hole will be maximum for

93T TEretas @ H Sne e e Gt 26 | Bl QI 2z Swel 3is iy a4l
1T, T T GG X0 | 2-97 ¢ NI ) e s s wieera St (R) s1edTes

. Negative marks:~ "

< t the
- nage of & mark a

ki thceldn?)(igcrn above the lens.
distance of the image

ive im.iex of the liquid 18

Q can be written as

X3, ©f &
A
| RRELL LT |
ety 1 RN
[ z] N
[N By Yl p 3
H _H H
2 fovn T2 € &g D z=9
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tal plate of area 1072 m? rests on a layer of castor oil, 2
§ " x 10'3 m thick

whose coefficient of viscosity is 1.55 Ns m~2. The approximate hori

; . oriz

required to move the plate with a uniform speed of 3 X 10-2 ms-! 'sontal force
1

3x1
A) 0.6718N 0.2325 N
) 0.2022N (D) 0.6615N

e variation of potential energy V(x) of a particle

The following figure shows th

with distance X. The particle has

AVa

A) Two equilibrium points, one
librium points, both stable

W(x)

X

stable another unstable

(B) Two equi

@ Three equilibrium
(D) Three equilibrium points, two stable one unstable

mmﬁmm(ﬂmﬁf‘sﬂf@'ﬁwﬁmﬁﬂmmlmﬁa
sifig o S

points, one stable two unstable

(&) S T ST, @i
®) ot st g, 0% A
© ol smayre e, o R, 0 O

(D) Rt s witeg, 515 I, ol i
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Category-3 (Q. 36 to 40) .
(Carry 2 marks each. One or more options are correct. No negative marks)

36. Monochromatic light of wavelength A = 4770 A is incident separately on the
surfaces of four different metals A, B, C and D. The work functions of A, B, C
and D are 4.2 eV, 3.7 eV, 3.2 eV and 2.3 eV, respectively. The metal / metals
from which eldctrons will be emitted is / are

(A) A,B,CandD (B) B,CandD (C) CandD (D) Donly
A= 4770 A Santardia 9338t Sen Sremt wEmt ©i| A, B, C 8 D 5iafb 41ga St
fSS %21 1 A, B, C 8 D #1ga 30 wieotsnas IR 4.2 eV, 3.7 eV, 3.2 eV 8 2.3 eV |
W I/ 4¢3 Qe 3emdd fisfe 2w oift/eref =

(A) A/B,C8D (B) B,CeD (C) Cs8D (D) @I D

37. Consider the integral form of the Gauss' law in electrostatics

f F.ig=-2

€0
Which of the following statements are correct ?
It contains law of Coulomb.
(B) It contains superposition principle.
(C) An elementary patch on the enclosing surface is a polar vector.

(D) An elementary patch on the enclosing surface is a pseudo-vector.

Pz o srerrs S smfba et avif® Reasat 33 @i
ﬁ E-E=eo

fFafafe @m am Refeafr e 2

A) s wogy perrea aft Als |

B) «fta oy SoifRes K Fifks |

(C) InSET CAEA 9T 5 & oA (527 |

D) TR Sotte GG 7 wret 9 = (o3 |

T ————— " —\ ———— - —— — —
— .t e — — — - — T S ——— ————— — ———— ——— v——— — s

. i



39.

Q}AIIEEIIINDIA

PC-2024

A uniform rod AB of length 1 m and mass 4 kg is sliding
along two mutually perpendicular frictionless walls OX
and OY. The velocity of the two ends of the rod A and B

8 mls are 3 m/s and 4 m/s respectively, as shown in the figure.
AT —>X Then which of the following statement(s) is/are correct ?

0
@ The velocity of the centre of mass of the rod is 2.5 m/s.
Rotational kinetic energy of the rod is %5‘ joule.
(©)

The angular velocity of the rod is 5 rad/s clockwise.

The angular velocity of the rod is 5 rad/s anticlockwise.
1 mTaaf 8 4 kgmqﬁWWAB.iﬁwmmmﬁGﬂﬁfﬁmm
OX 8 OY 317 Prera +ierg (br amffe) | meea A 8 B siteaa siftswast TUF 3
m/s 8 4 m/s | Nea @ Bis/Sieafer ey ?

(A) w097 GArEd SIS 2.5 m/s.

on
B) wro AR e 5 joule.

(©) woad @R stiswst 5 rad/s, sfa Fom Ao |
(D) weed @A siftswast 5 rad/s, qftsa Fior RS |

A B The variation of impedance Z of a series LCR circuit
with frequency of the source is shown in the figure.

Which of the following statement(s) is/are true ?

Z

C
N —>f

(A) | The impedance Z is inductive in the portion AC
(B) The impedance 7 is capacitive in the portion BC

The impedance Z is inductive in the portion BC
The impedance 7 is capacitive in the portion AC

QWLCRmﬁa@a@mwmma@am(z)-mem
o | Fiesa ot ©f/ Sfeafer ey 2

A) AC wepra aiftstard 21 St afears

(B) BC et st ze1 1 afewrs

(©) chma%cm’mwﬁa%ﬂw
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40. The electric field of a plane electromagnetic Wave in a medium is given by

—E) (x’ Yy, 7, t) = EO ﬁcik“ [(x+y+z)-0t]

where ¢ is the speed of light in free space. R field is polarized in the x -z plane,

The speed of wave is v in the medium. Then
(A) ﬁ=,i\-ﬁ;v=c.

-k c

n= 7? y V= % .
@ refractive index of the medium is \/5 i

. 1+k c

D) n= 2 ;v=-\/——2=.
mﬁmﬂ%‘ﬂamwmmﬁ«m

E(x’ Yy, 2, t)=E0]/'\leiko[(x+y+z)—ct] Y

G ¢ X1 7 T S @ | Sfoermaft x - z Grer sWrfes | M

R P GATH @ v IR
A h=1-k;v=c
i-k e

o o — . )

S IR L — . . — . -—— ——— ——— — —— —— —
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