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s PHYSIES . .,

(Carry 1 mark eqq,. 0n1C fegory-1(Q. 1t 30)
o

10n i i
S correct, Ne_gatwe marks : - %)

A) alpngﬁ
@ alongx -
Wwiﬁ)‘c@q Xe'ﬁqﬁw | (D) perpendictil)ar to A

IR0 130 4, 9 A 97 o7 wifora 9ol
ﬂWW@,WE—Bsinaﬁlﬁaw%wm

(B) perpendicular to _B)

-.-)
@ B ®) Bazwmwlgw © Zefw o) A~ el

The Power (P) radiated from an accelerated charged particle is given by P o< on

?vhere q is the charge, a i§ the acceleration of the particle and c is speed of light
In vacuum. From dimensional analysis, the value of m and n respectively, are

4G eIt ot 1 i Fefs R oot P o L e v, o i

T QR ¢ [ WY ST @1 | SIRET Wt T St m €32 n 97 917 I 3-
A) m=2,n=2 m=2n=3 (C) m=3n=2 (D) m=0,n=1

Two convex lens (L; and Ly) of equal focal f/2
>

length f are placed at a distance %'apart. An

object is placed at a distance 4f in the left of Object
L, as shown in figure. The final imageisat 4f

: f
ST GFIPT (aelf £-97 7fo @71 (L 8 L) F 5
TACY AT AR | T I L, s i (=Ree ottt zanw) 4f yave et
FONR | OIS AfeRE (ofd T~ _
@ f’f right of Ly  (B) -15-11: leftof Ly, (C) 5frightofL, (D) 5fleft of L,
ntity has the dimension of length ? A

: he following quan : ¢
w}iléclglgfl E:k’s constan%, m is the mass of electron and c is the velocity of light)

L 5 b

i NTat CRTSA QI 71 2
(h &#TF 3T, m-%F1 RETPRETH ©F R ¢ 3 WIETH @
| b , s L
@ b ® w2z O md, O
- 3 VE P 0
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The speed distribution for a sample of N gas particles is sh
shown be]

for v > 2vo. How many particles have speeds between 1 5 ow. P(v) =
- «2vgand 1

B vy ?

| = = = =

I 9 N iR ' I '
N TR ST et eyt ffiiie fwm 1ot | Pv) = 0 33
V> 2v( | ©IRE 1.2 v 8 1.8 v, 7 7R 0T 39 307 2

A) 02N - (B) 04N () 06N (D) 0.8N

6. The internal energy of a thermodynamic system is given by U = a s¥3 V* where

- e e —— T “'.. :
T 4. 3

s is entropy, V is volume and ‘a’ and ‘o are constants. The value of a is
QT SISO O TrErER *REEF U = a s¥3 V* {Awy efer A, QI s 35T
QTEPRH, V 561 ST 932 ‘@’ S ‘ol To $IF | GIRC ‘oF HIF 2T

® -1 © 3 .

=

A 1

A particle of mass ‘m’ moves in one dimension under the action of a

7.

conservative force whose potential energy has the form of U(x) = — X2 + B2

where o and p are dimensional parameters. The angular frequency of the

oscillation is proportional to
‘m’ @ﬁﬁﬁﬂﬁwawmﬁ%wwm & e I iR, o fifere

—M—mmwmﬂlcmawﬁwﬁﬁ%wnmﬁam

Ux)=-%2+p2°
R TR A AT 1S ==
o3 | o _O (D) —-q'g
@ = ® \[mp © \/mp mpt
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11.

reverse bias. The cur

PC-2024

Longitudinal waves cannot

- (A) ‘have a unique wave length

(C) transmit energy

SO GATH

(A) O S Caf ARFTS #MG il
(© e cormet et WSt R

(B) have a unique wave velocity

@ be polarized

(B) o[ ©F% (@1 AICS A

(D) Fafee XS A 4l

and B as shown in the figure.

A 2 V cell is connected across the points A
ro in forward bias and infinity in

Assume that the resi

27 6N BTG Bfer LI IEH
B R ey @G 2 V 47 T A 25T

2V

A
@) 024

(A) 0.5A

A charge Q 1s placed at the
field through the six surface

- ofoe et w1 (flux) T
2 2
@ 3= ® o

The elastic potential energy of a straine

(A) stress X strain

(C) stress X strain / volume

qft ¥ T R fifee =

stance of each diode is ze
rent supplied by the cell 1s

@ AR
nmmﬁ%ﬁqmﬁm

10 Q

centre of a cube of side
s of the cube 18

aﬁamﬁﬂi‘mmczwmt

ﬁﬁsmmﬁﬁm AG

i

(C) 0.1A (D) O.25A

s a. The total flux of electric

mwﬁwwﬁmﬁs‘f@mﬁ

@) Qa?l/eg

© Q/eo

d body 1s

(B) stress/ strain '

1
@_ E X stress X strain X volume

[OLLEGE
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12.  Which of the following statement(s) is/are true in respect of nuclear binding
energy ?
(1) The mass energy of a nucleus is larger than the total mass energy of its
individual protons and neutrons.

() If a nucleus could be separated into its nucleons, an energy equal to the
binding energy would have to be transferred to the particles during the

separating process.

(iify The binding energy is a measure of how well the nucleons in a nucleus

are held together.
(iv) The nuclear fission is somechow related to acquiring higher binding

energy. |

(A) Statements (i), (ii) and (ii1) are true
Statements (ii), (iii) and (iv) are true
(C) Statements (ii) and (ii1) are true

(D) All the four statements are true

ﬁ%m%w%maﬁ/m&%w ?
i) QT BERmITT ©a 1RE oF s 2l @ FSEER Ciit oF *fea /e @R |

G T AeRmrite REkm TR RE FW @@ @S, BRE R PRIFAT
eiftrata v FMaRTTS TEw e ettt e et TS 7© |

(iii) T 1R 227 FIGRRIeT TSR ¥ reie S ot ot AR |
Gv) fShr Reem @mmwﬁﬁww%mmﬁ%@ u
@) TE= @), () 8 Gid) 7T |

(B) IET] (i), (iii) 3 (iv) 5TOJ

(©) T (i) @ (iii) TS

(D) ©RG IGIR 3]

O LSS ._é.-‘-—--- s i i . @
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14.
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A satellite 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

@ﬁm@@a@ﬁﬂﬁﬁﬁ@a'mqu@mmwﬁ@mﬁaW
CARE J I ORE B siferfes (K) 8 (it *Ifes (B) 2@ -

__J% L _J2 J2 R

) K=mr?  E= o mre . K=5mre’ ¥~ "2 mR?
L J2 J2 __J?
© K=gmpz B=—npz ©) K=gmpz =~ me?

What force F is required to start moﬁng this 10 kg block shown in the figure

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

WWGWWWQW@WWWWWW 10 kg T 0 5e10© BF

IE? (U, = 0.6) |

60°

10 kg

(A) 22.72 N (B) 24.97TN (C) 25.56 N ‘(D) 27.32N

Question is wrong

15.

Light of wavelength 6000 A is incident on a thin glass plate of r.i. 1.5 such that
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.
GOOOAWWQﬁWWWQWWWﬁ%Gmmm

iRooTaeT et 77 60° (A ATSTAIF 1.5) | FIHA TP FAON @Y TG 3 Afowere

SI1CEa S RSB S AT ¢l A ?

@A) 15x107m @B 2x107m () 35x107m (D) 4x107m

) 7 ) E P.T.O.
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16.

17,

18.

|—
| >
Consider a circuit where a cell of emf E, and internal re
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

fora emf¥fe 36 B, @amwermmﬁﬁ%aﬁmAaa\Bm
WWIRQ?NWWH@E@QWWWW.H‘BE

sistance r is connected

(A) R=rx B) R=2r ©) R=3r D) R=73

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

Cﬁ:; o
I
1 ;
c:I: - ]
| P N
TGS P8 N R w04y s1egsw Ao o 41rs T
2C o
A) 3C ®) F° ©) 4—50- ) %c

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 34 diffraction minimum for Ay. Then

931> 9w SrRGT A BEl 5t wawtng A, o 12-@%@@@%
AR | CT CFT @, A9 Sty SRR FlTy o oot A, - ey 1oy ot &
SAGTH 0% TTeifes = | ©f 7=

M

M2 AM 5 7
@ 3.=3 ® 3.=7 © T;% ©) 12—-5*

TN . e o e e S et — ——
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20.
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The accel son-ti ) -
i R e TRt prdhlomie by e oot
: 1 1 : . - AL
graph of the particle will be b then the velgeity-tame
el G0 3 Fad-pm Erifdafs B ot ez | afF wfoa

AT ot X7y 70 wixeer 7 stiswst-snm erafa zw

o
=
]
=3

A

0 Ti2 T

© [
0 ;TIQ 'i‘_>t

&t
IJ

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

— . . — A A N 2 = —
U is given by ¥ = x(t) 1 + b]J, where b is a constant. At an instant, r makes an
angle 6 with the x-axis as shown in the figure. The variation of the angular

momentum of the particle about the origin with 6 will be
6&3Mﬂ%‘ﬂamwaﬁwwﬁﬁﬁ?:do?+b3“,m‘zrrc:1'btw%
#37 | Bra @ F oI TR, RIAT 9F [Z0S T (S8 x-S(0HA SRS 6 &I I |
097 T JAR ST FNTF CAMIF SARCH crafalt 2@

Y
- v
)
8 X
el 3 0 . 1T
il LI |
®@ s ® NN
0 7t 2n (0] TTI: 7 2m =
; 0> 0>
T Tl
m e II“
© o m__/2v 5 ®) 0 —>
‘ Yo A b 2n
L ———— e e o R o

A e c ‘. o | ) ﬁ P.T.O.
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21. \Y

|

2b
2a

The position of the centre of mass of the uniform plate as shown in the figure is

A) (—%%} (B) (g%] © [——2——%] [“%'"%)

22, [WWA— T |—

- o)

N
\

~
Ca

.
Y

R L C
~)
N

V =50+2sinnt

In a 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 T LCR I60o, @RT 3 YA S rms (SIFES TUFTT 30 V8 90 V |
A BLGT 50 /2 sin ot (STEDS S F1 W SRET SIRHAIET SR cSietrsm e
(peak) ¥ 3@

A) 70V B 50V (©) 7042V ©) 502V

23. 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 SEH 90 RT3 2o Bt Qe L twediw @3f som
SRR T S0z | 3716 SR Wt 3891 o | 3efa
AT @t © | TTGHRF ST JBIRE (TG ACITE 56 7
(A) mgLsin® (B) mgL @ 0 (D) mg L cos 6

R
10 .
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25.
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A A A
I.f n;, ny, and t represent, unit vectors along the incident ray, reflected ray and

normal to the surface respectively, then

3w Heifew afn, afowfre afr gas mu‘i‘wvawtﬂﬁc@awﬁp Ny

R t W, 8@

~->

A
Ny

A A ' A A
(A) np=ny-2(@; )¢ & =ay 2y By e

(©) ny=-n (D) 1{‘2=2r’i‘1_(ﬁ‘1x?)-r{‘1

A beam of light of wavelength A falls on a metal having work function ¢ placed

in a magnetic field B. The most energetic electrons, perpendicular to the field
are bent in circular arcs of radius R. If the experiment is performed for

| gt A . ; ;
different values of A, then B2 vs. Y graph will look like (keeping all other

quantities constant)

BWW¢wW@wﬁﬁﬁqﬁw@ﬂnmwéﬂ%@m|
WW'W@%_WG:W%@@« R P 90
mmmmmﬁﬂﬁmﬁ’ﬁfwmww@wmm%

etz (4T S S TS 1R 47 IR

B2 B2
A) T/ (B) n—
i % ' 0 )
A
B; B2
% -_ =
v A
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26. A charged part1cle movmg with a velocity vEwV 1+vy 3

217,

PC-2024

n a magnetic field B

experiences a force F = F, 1 +F, 7. Here vy, v, F1o Fg all are constants. Then

Bcanbe
QTS ks T B BEITRE@ v = vy 1+ Ve ) @ ST AT F = F11+F2]at~1

WWIQWVsz,Fl-FzWﬁWIWWBWW

Vi By
(A) B Bl 1 + B2 J Wlth == B2

' B
A A e DL,
11+B2]+B3RW1t Vo B

®
il
o

P

B
@) B=

_V2

Two straight conducting plates form an angle 8 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 A SRR #11S 6 ICT RIS TR, @G AR 7o AR S YT
T gt tof P @R fagrem My QT t = 0 IR A1 BF I 8 v

siRtet Bt @ (I @R T S afie T | Sreesa B MoK
mmﬁwmu;lwwﬁﬁsﬁsammmm

—>

(o] [] (o] o o (=]
B 15
] o o] ] (o]
>
=] g ° v ©
o o] (o] (o] (o]
N
o, O (o] (s} (o] [o]

. 8
(A) By tan‘% " 2 Bv?2 tan% (C) 2 Bv2 cot'g‘ (D) 2Bv?sing

—

e e e S

e — e e e 5 S+ b e i .+ S s i 8 S o St i T S

-~

LI |

12
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28. Three point charges q, — 2q and q are placed along x axis at x=—a, 0 and a
_, o while q a? = Q remains finite, the electric

respectively. Asa — 0 and q
S : =0} E’ - o A
field at a point P, at a distance X (x>>a) from x=UI1S 8= yp o op 1 Then

W%Wq,—zqqquwwwx=—a,Otﬂa?;aﬁﬁ[@m
m'a—’o'ﬂa‘\’qummﬁmqaz=Qﬁﬂ,x=0mx(x>>a)m

PW@G%@WWE=JBT?W
4m ey XP .

2
A) o=p (B) a=2p © o=3B (D) 20=3p

29. A body floats with = of its volume keeping outside of watex If the body has

" been taken to height h inside water and released,

after time t. Then

it will come to the surface

lmﬁmmwmm@iﬁwwmhm

435 7w fAeT SRSt )
mmfmmmma@ﬁtwmwﬂﬂﬁw@rhﬂmlw
A).teyn 7 @B) ten © te\ntl (@) ten—1

30, A small sphere of mass m and radius r slides down the smooth surféce'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]
it R PiIeEa 30 wfquad ot ©e et 936 m SR 8 ¢ IR =it
i | 4t e Rl QT I11 ©7 I, ©W wHeed ey g A ;”Wfr%ﬂ

e R 2T (Ca ST : TG TGl I = 2 mr)

7 s
R-1) B T == o 2 : :
gt omER-)  © TmgR-» (D) TmgR-1

e ] EE p.?.()f
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: 5 ’ , T
Category-2 (Q. 31 %€ a5 . Negative marks : = %)
* (Carry 2 marks each. Only one option is cor — of a mark at the
31. When a convex lens is placed above anl empty tar kf’ormed 36 cm above the lens.

- ; ‘
bottom of the tank, which is 45 cm from the lens1 the distance (jft}"e mage

iquid i i h iquid 18
When a liquid is poured in the tank to & depth O*"* = 1ex of the Hqw!
of the mar is 48 cm. The refractive 1nde REICREL GPI> OGS
mark above the lens is Aad

45 cm TS O A AT 90 TR ~ 'ﬂmfmamcm*ﬁf@
ma@ﬁﬁwascm@wqﬁﬂﬂl'@w' e e sifde =0 | SaEtva
Wwwmﬁaa%ﬁﬁcﬁm@ﬁtﬁ@‘Q?ﬂ@%cmW !

aftemas | 1.366
(A) 1.353 . (B) 1.544 (© 1472 @ it

ca
32. In the given network of AND and OR gates, output Q
(assuming n even)

OR 2 AND GloaRr fir tof «f Toeré-ad oIrEEe{s Q G CT41 T (FA NS n
(SIGRAF) |

Xo— ' \
x— D)D)=
% Q

A) XpX;+XoXg+.. Xn_an
B) XoX;... X +X X ...Xn+X2X3...Xn+§_n _
(C) _XOXI '"xn—1+Xn—2Xn—l+_Xn
@ Xo Xy oo Xy o1+ X XaXp oo Xpo1+Xp_2 X1+ Xy
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 emer‘g‘ing water through the hole will be maximum for

n be written as

47T TIerls M@ H Swe! 7@ & w1l 267 | ol (I 2 S q3io fom 4l
1Tz, TN BT CRaTta RER | z-99 (4 MR &) e e Frsfs wwem St (R) s1edTs
7@, ©f &1 B |
S
Err
_______ z ‘\
P2 By Yie g9
- H ' g
@ 2-1 CE g el g H
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A metal plate of area 10-2 m2 rests on a layer of castor oil

- - % SL0r 01}, . 3
whose coefficient of viscosity is 1.55 e B uniitil,
ate with a uniform speed of 3 X 10-2 ms-1 is

N 2 i
s m™-. The approximate horizontal fore
e

required to move the pl

3x 10
@A) 0.6718N 0.2325 N
() 0.2022N (D) 0.6615N

The folldwing figure shows the variation of potential energy V(x) of a particle

with distance X. The particle has

) /\/\

ints, one stable another unsta

_%x

ble

A) Two equilibrium po

(B) Two equilibrium points, both stable
e two unstable

@ Three equilibrium points, one stabl
brium points, two stable on

e o Vi) cerdfta Cratet

e unstable

(D) Three equili
ot 43S PR ST () @R | FA

A) "5 ST I, 3% e oS o

®) ot syt o, TR A
(C) FonS smyrar ©iTE, aoft i, it o

[OLLEGE



PC-2024
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

(4) A,B,CandD (B) B,CandD (C) CandD (@ Donly
A= 4770 A Sawtndia 338 St St iEm ©I| A, B, C 8 D BRG 41Qa ot
RS 227 1 A, B, C 8 D 4iga 31 SLopns 41T 4.2 €V, 3.7 €V, 3.2eV 8 2.3 eV |

W 4G/ gt (@ JErd Fisfe 2R it /cisfi =
(A) A, B,C8D (B) B,C8D (C) C8D (D) @WIAD

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

f Eas=2

€o
Which of the following statements are correct ?
It contains law of Coulomb.
It contains superposition principle.
@ An elementary patch on the enclosing surface is a polar vector.

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

R ofe 12t sSeHR yafta smisee wif Reasat 3 crie
fES-L
Fiafrfe e e Refsefer 5 2

A)  aft sy Ferrem @it flke |

B) aftg ryy Soifaoiie st ke |

(€) IR CAEA QI F& &1 AT (S2A |

(D) m@mqﬁ?wwwﬁwml
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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

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

O
@ The velocity of the centre of mass of the rod is 2.5 m/s.

Rotational kinetic energy of the rod is % joule.

(C) The angular velocity of the rod is 5 rad/s clockwise.
The angular velocity of the rod is 5 rad/s anticlockwise.

1 m?ﬁﬂfeugmﬁmﬁwwm,qﬁwmmaaﬁsﬂﬁﬂmW
OX 8 OY IaRA Preger ootz (b amo) | 70T A 8 B STTEd sifewst INETT 3
m/s 8 4 m/s | Tea @ B/ Sfsafer ey 2

(A) ROST GG SISt 2.5 m/s.

(B) Watﬂ'ﬁﬁﬁ‘ﬂ%'ﬁ%é joule.

(C) wreT G iRswst 5 rad/s, F%a FIoE AT |
(D) weed QAT siow@s 5 rad/s, gfba Fio Redis |

A B The variation of impedance Z of a series LCR circuit
with frequency of the source 1s shown in the figure.

Which of the following statement(s) is/are true 7

Z

C
: —>f

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

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

N LOR i 764 SeCH 1T 107 161 ARSI (Z)-47 A fora et
T | Fiesa e St/ SReafe e 2

(A) AC wmaf‘@@ﬁiﬁ@fﬁfﬁm

B) BC wiepa RS 2o 4t oS

(©) BC mmﬁ%@ﬁiﬁmaﬁm@
sty =& 4R fours
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40. The electric field of a plane electromagnetic wave in a medium is given by

ﬁ (xy, zt)= E, A eiku [(x+y+2z)—ct]

where c is the speed of light in free space- T field is polarized in the x —z plane.

The speed of wave is v in the medium. Then

(D) n=

9
<
|

1)

QﬁWWWWWW@QW

E’ (x, y’ z,t,) — EU ﬁeiko[(x"')""z)—ct]

QI ¢ X1 T W SIENRT @ | St x — z G FWRSS | MYH

@ a=1-k;v=c

>
|o

A
1 -

(B) A

]
=
<
]

W

i
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