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sson’s ratio v satisfy E = 3K
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For an isotropic solid, Young’s modulus E. bulk modulus K, and Poi ‘
I < ’ hich quantity must decrease according to the
given relation only? e
e

(1-2v); if v increases while K remains constant, w.
(A) Young’s modulus E (B) Bulk modulus K
(C) Shear modulus G . (D) Poisson’s ratio v : |
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r undergoes pure torsion, and a slender beam of the
which statement

A homogeneous isotropic circular cylinde ;
bending. In the linear elastic range,

same material and length undergoes pure

is correct? % o

(A) In both cases, normal stress varies "?E (B) Inbending, normal stress Va{'les linearly

linearly from the axis and shear stress 2 from the neutral axis; in torsion, shear
gg stress varies linearly from the axis

' In torsion, maximum stress occurs at the

vanishes
(C) Torsional rigidity depends only on 2.33 (D)
Young’s modulus, as flexural rigidity ™ centre; in bending, it occurs at the
neutral axis

does
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A light ray travels between two fixed points ;é a medium where refractive index varies
le, the actual path followed by light is the one for

ple

!

Viy

continuously. According to Fermat’s princi

which:
(A) Optical path length is stationary
(minimum or maximum)

(B) Speed of light is maximum

C) Time is always minimum (D) Distance is minimum
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Consider th'e following statements regarding resolving power and diffraction:
(I) According to Rayleigh’s criterion, two spectral lines are just resolved when the principal

maximum of one coincides with the first minimum of the other.

II) The resolving power of a prism depends on s dispersive power and the base width of the
prism. l(;:
s o . .
(IIT) Increasing the wavelength of light improves the resolving power of an optical instrument.

(IV) Diffraction effects impose a fundamental limiion the resolving power of optical systems.

Which of the above statements are correct? M{_J Q- ,l 4
(A) LI, IIandIV (B) I, IIT and IV only n c}df)'

(C) Iand III only (D) I, IIand IV only
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A cylindrical pipe of radius R carries a viscous liquid in steady laminar flow. The velocity - 0 r 9
o : ; : . nde ﬁi
distribution is V(r) = Vyux | 1=—5 |- If the volumetric flow rate is Q, which expression
o 0ad d —ll,@w\w}’
correctly gives the coefficient of viscosity 1 in te@s of the pressure gradient EE- , radius R, /pf
o
and flow rate Q? ' g o "} i M
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A meter bridge is balanced at 40 cm when a resistance X is in the left gap and 10 in the rigy,
gap. If the resistance per unit length of the ?E}ter bridge wire is non-uniform and varies Iineaﬂ,‘

o
along the wire, which statement is correct? 2

3
e

(A) Wheatstone bridge principle fails il‘fé: (B) Balance condition is no longer valid i

completely & simple length ratio form
(C) Balance condition remains = = 2 (D) Balance condition becomes independey
10 60
of wire resistivity

[EE material boundaries
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Ultrasonic waves are widely used in material characterization and imaging. Which inference
correctly explains their suitability for such applications?
(A) Their velocity is independent of the % (B) Their lower frequency allows deeper
medium, ensuring uniform propagatig penetration with minimal attenuation

(C) They do not undergo reflection at :,t:j (D) Their high frequency leads to shorter
wavelengths, enabling higher spatial

resolution
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A) a-IL, b, c-III, d-IV (B) a-IIL, b1V, c-1I, d-I
(C) IV, b-I, c-III, d-II (D) a-II, b-1, ¢-11, d-IV b
Match List-I with List-II and choose the correct answer:

List-1 List-II

(Particles/Components) (Description)
(a) Neutron (I) Controls d}l}@am reaction by absorbing neutrons
(b) Control rod (IT) Fundameé%l particle emitted during beta decay
(c) Neutrino (III) Neutral péﬁicle responsible for sustaining fission chain

reaction
(d) Moderator (IV) Slows down fast neutrons to thermal energies
&) aIl, b, ¢-IIL, d-IV (B) a-IIL, b-IV, c-I1, d-I %&%
(€) alV,b-I,cII, dII [ () a1l b, eI, d-IV
9. g1 o -1 & fems frg ok wedt ST g
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(@) e e (AM) (1) e s Ageden e & g s e o 2
(b) RertopEm (RIM) (1) HreTPRs aTeR & o b S R &
(c) p-n TR SEE (111) mwaﬁgmmqﬁmamawwﬁaﬁaam%
(d) IR eEE (IV) ST TR 3 0T e e T e & st 8 3T §

(A) a-III, b-1I, c-1V, d-1
(C) a-III, b-I, c-1I, d-IV

(B) a-IV,b-III, c-I, d-II

(D) a-II, b-11I, c-1, d-IV

Match List-I with List-II and choose the correct answer:

List-I List-II

(a) Amplitude modulation (AM) (I) Used fo&yoltage regulation in re?erse bias

(b) Demodulation (Detection)  (II) Recove@mformation signal from modulated carrier

(c) p-njunction diode

junction:potential

\Q*) a-III, b-11, c-1V, d-T
(C) a-IIL, b-I, c-II, d-IV

03 ¢ 5

(B) a-IV, b-III, c-I, d-1I
(D) a-II, b-III, c-I, d-1IV

(111) Carrier@ve amplitude varies in accordance with signal
(d) Zener diode (IV) Allows grrent primarily in one direction due to

cr 4L
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6/



iz ———
10; W%Wwwmwaﬁm%mmfmﬂmfﬁwm%'@m

@RW@WWW.&WWWWWW>
%aafasgamhﬁt (B) e TIferst St e Jest ot

(A)  orfRenaw et ot sget

JruRafda el & Ceakd
(€) Wam%aﬁmwﬁam (D) aHfeere IS Tt e I %
arafafdd &t @ STaRafid @ 8

eshold frequency f,. |

c emission change?

A metal surface is illuminated by light of frequency f just above the thr
ed at constant frequency how does photoelectri
Both maximum kinetic energy and
emission rate of electrons increase

. [
5 . '6%

Both maximum kinetic energy and i

the intensity is increas

(A) Maximum kinetic energy increases whi{e (B)

emission rate remains unchanged

O

(C) Emission rate increases while maximum® (D)
emission rate remain unchanged

kinetic energy remains unchanged
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} For a given AC input, a full-wave rectifier produces higher efficiency than a half-wave rectifier.

Which statement correctly explains this difference?

(A) Because ripple frequency in half-wave (B) Because full-wave rectifier utilizes both

e
rectifier is twice that of full-wave g half cycles of input, increasing average
; ) Ao
/ rectifier c? DC output
(C) Because the peak output voltageis ! (D) Because diode resistance is zero in full-
7 . . .
i doubled in full-wave rectification wave rectifier
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Choose the correct option for the Assertion (A) and Reason (R) given below:

Assertion (A): A time-varying electric field produces a magnetic field even in regions where
there is no conduction current.

Reason (R): The' electromotive force induced in a circuit is solely due to the time rate of change
of electric field, independent of magnetic flux. ,

(A) (A) s false, but (R) is true, T3qB)  (A) s true, but (R) is false.
ECN ) .
(C) Both (A) and (R? are true, and (R) is the=) (D) Both (A) and (R) are true, but (R) is not
correct explanation of (A). Iij the correct explanation of (A)-
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Which of the following statements correctly describes artificial transmutation?
(A) Itis the spontaneous decay of unstable E{Z (B) It does not involve any change in the
b

nuclei without external influence. o3 atomic number of the nucleus.
; . -] : . :
(C) Itinvolves the conversion of one & (D) Ttoccurs only in naturally radioactive
element into another by bombardment & elements.
B

with high-energy particles.
14, T Xfeaerdt o et ared-a1g 5 AR 1 20 fot & ST 9 e BT 3i¥T FI hifoId |

a) 1 (B) 1
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13 radioactive sample has a half-life of 5 days. ?glculate the fraction of nuclei remaining after 20
ays. o ¢ Folh o E
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€ 1 (D) 1
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Consider a photovoltaic (solar) cell operating under steady illumination. Which of the

following statements are correct?

(I)  The emf is generated due to the separat]
built-in electric field at the p-n JunCthn

The open-circuit voltage increases hnéarly wl

tion of photogenerated electron-hole pairs by

! (II) ith light intensity under all operating
conditions. =
(III)  The short-circuit current is proportmnas] to the number of generated electron-hole

pairs.
(IV)  The efficiency of the cell is limited by recom

(A) LILII,and IV (B) IIandIV only
! (C) I, andIV only (D) IandIII only

lj: | 16. -1 &1 FE-11 A et HifSg ik w8t S IR

|| eI ‘ qjﬁII Vi
] (a) ¥ 3TRTA UTey, Tl AT (1) mf—g

l (b) WWW,‘I@W (II)Luf 7 @

bination losses and band-gap mismatch,

2
(0 sdmEERdTE (IIljzv—\/;
(d) fRR Dayer o Nk &1 3R (IV);if fiefm
,- AT Wi % folg STwer Mg
1 | __(A) a-IL b1, c-II, d-IV (B) aI, b-II, c-I, d-IV
/| (C) a-I, b-II, c-III, d-IV . (D) a-III, b-1, c-II, d-IV
‘,";‘ Match List-I with List-II and choose the correct answer:
| List-I List-11
! (a) Closed organ pipe (fundamental frequeggy) (I f= %
/ (b) Open organ pipe (fundamental ﬁ'equensj) {1 -fe % g i
(c) Speed of sound in an ideal gas ":5 (I wv= \/;E
= p
(d) Doppler shift for a stationary observer and V)  f=f2
= v-ug

a source moving towards the observer
(A) a-II, b-I, c-III, d-IV (B) a-II, b-III, c-1, d-IV
(C) a-I, b-II, c-III, d-IV (D) a-III, b-I, c-II, d-IV
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ment, monochromatic light of wavelength A produces fringes of

[n Young’s double slit experi atl
.dth p on a screen at distance D from the slits, which are separated by distance d. If the entire
wl a2 ol .
s immersed in a transparent medinm of refractive index y, while D and d remain

m—rangement i ' : i
unchanged, what will be the new fringe width? Z
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Abody is in thermal equilibrium with its surroundings and emits thermal radiation. Let e(A) be

its spectral emissive power and a(}) its absorptivity at wavelength A. Identify the correct % -t
relation governing these quantities.

e(A) « a(A) and the proportionality is

same for all bodies at a given

temperature

(A) e() decreases as a(}) increases at

constant temperature

b

~J
(C) e() is independent of a(A) and depends %) e()) = a(}) for all bodies at all
only on temperature temperatures
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ST & ribution for an ideal gas at temperature T. Whe,,

Consider the Maxwell-Boltzmann speed dist hanges occurs in the distribution cury,

.2 : llowing ¢
the temperature is increased, which of the fo & shifs to lower speeds and 1,

. : (B) The pea
4 The peak Shllfts to hlgl;er sgeeds and the distribution becomes narrower
istribution becomes broader (0 P 3 .
(9) i:m :klheight increases and the (@) il dismb“t;: ) re’?i‘lll;}’unc}langed !
iy i shape but shifts unifo
distribution becomes narrower &2
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A) 6 (® 0 -
0° g
90°
(C) 120° P) - T g
T ctors A and B have magnitudes 3 units and 4 units respectiv: y.
WO ve : >
resultant is 5 units, what is the angle between the two Vectors
o s ®
(A) 60 5:‘,3, 5 — A —
2 (D) 90 )
(C) 120° £
&
£
RS
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Which statement distinguishes Fraunhofef:iﬂiﬁraction from Fresnel diffraction?
(B) Fraunhofer diffraction occurs without

2
(A) Fraunhofer uses parallel rays in the gag;
" field; Fresnel involves curved waveﬁiilts any lens arrangement

in the near field £
(D) Fresnel diffraction yields simpler

(C) Fraunhofer occurs at finite distances;
patterns than Fraunhofer diffraction

Fresnel requires source and screen at

infinity

r i
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@A) V= w?x? ; ®) v=wr
(C) p? = w2(A2 — x%) (D) v= wA

article executes simple harmonic motion. At a certain instant, its displacement is X and

AP

velocity is v. Which relation correctly connects these quantities for SHM? e g

Ay = (B) v=wx NER% A
\}7; (/)n/(f”’%

@ v'= 0?4 - x%) (D) v=uwA

W(A) 3R HROT (R) ¥ forw T forsheq IfT:
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e e | ,
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R FAT S |
Choose the correct option
Assertion (A): At large distances,

while the electric field varies as r%

Reason (R): The dipole consists of two equal an‘d;' opposite charges separated by a small

distance, causing cancellation of the monopoletérm in multipole expansion.

(A) (A)is false, but (R) is true. “YB) Both (A) and (R) are true, but (R) is not
oy the correct explanation of (A).

D) (A)is true, but (R) is false. i

for the Assertion (A) and Reason (R) given below:
the electric potential due to an electric dipole varies as ;12-,

Both (A) and (R) are true, and (R) is the
correct explanation of (A).

Wwﬁ?ﬁﬂ'ﬂiﬂﬁy=Asin(kx—wt)mﬂmmw%lﬁ?ﬁﬁaaﬁﬁﬁqmmqﬁ%?
(A) mw%mﬁgmm@eﬁ (B) mmmmmammw
g, TRaeH 78 Bt |

4
(C) ﬁsae‘masaaammwzﬁ"ﬁ?m%l (D) g’ﬁgﬁwm%mﬁwﬁmwm
I '

A progressive wave is represented by y = Asin Q‘E{‘ — wt). Which of the following statements 1S
2

correct? =
- .
(A) Energy remains localized at each point 5YB) Wave transports €nergy without net
of the medium A'!/ transport of matter
(C) Phase velocity depends only on (D) All particles of the medium have same
amplitude phase at any instant
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_section with non-unifor,

A steady current flows through a long straight wire of circular cross o
wire. For a point insjq,

current density /(1) = J, (1—;—2) ,0 < r < R where R is the radius of the

. ic field B(r):
the wire at distance rfrom the axis, which expression correctly gives the magn;t%c eld B(r):
3 B Moo _ﬁ
B Br) = oo (r— %) o ®) p(r) = o (r R)
3 ik-:; tolo (. i
© 50)="53( 7z 8 O so=0 ")

e
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B) Kop _
@ Sof, 1)+ Sz -13) ® 2, -,

D) ko
© o[, -1 -5az-13)] ®) %, 1)
L 2 €
A slab of thickness L has temperature-depe?ment thermal conductivity k(T) = ko(1 + aT),
where k, and « are constants. The two facggare maintained at temperatures T; and

T,(T; > T, ). Under steady one-dimension; “conduction, which expression correctly represents

the he;t current per unit area through the glab? e Wﬁ A j%
A % Ll RN 6 .
B - +5az-1)] AR [

) k 2 D) ko _
© 2, - 1) -5 (17 - 1) ®) 2, -1, o (12 A )

27. Ta TR GuteT qush FrehTa @Y St =R P, V, T GR1 e fodT 71T @, St dU = TdS — PdV i e &l

2 | Praferfea & @ #i-3t wrd SsAnTiies g I 9el §9 9 quii €2 A
A) fRrswZ =0 ¢y (B) @EET=0 W
(C) @P=0 | E:Z'} (D) Fra U,V & fag teih S siftemaw adt 81

o
For a simple compressible isolated systemgescribed by state variables P, V, T satisfying
dU = TdS — PdV, which condition correctlf{jepresents thermodynamic equilibrium?

(4) 3—3 = 0 at constant S (B) Temperature T = 0
(C) Pressure P =0 (D) Entropy S is maximum for fixed U,V

Tdh= PdV A T




(A) dV (Bﬁ; d2V| <0

——lg #0 ~1 dg2'0
IN
© dv D &V, _,
da? |n a‘z‘zlo -
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For a particle in 2 one-dimensional potential V(x), which condition 0n zz at an equilibrium

3

-
point determines that the equilibrium is stable? i%;

-]

(B)8 d*v
A) dV
@ EIO_TLO {/EE;?0<U
© &V D) &V, _
—zho >0 =0
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U=2TA %nuﬁﬁwﬁﬁwmmamaﬁqs%ﬁaﬁvﬁa

m
A) TEASHEE (B)%mﬁ%m?ﬁ% g‘?&%
(C) T-<ieS & Il § (D) RR%EHT
4T

For a spherical liquid film (soap bubble) of surface tension T, the excess pressure is AP=—
r

L0E

and surface energy U = 2T A; if the radius of the ﬁﬁg is halved, how does the surface energy

change? C}

g & ve¢ T+
I

(A) Doubles (B) Becomes half

9 Becomes one-fourth (D) Remains constant
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(1) SRR el ) e €t T
. ‘ ATTHT B WA et €, STafeh TRTarehid Taredf
VT y o L TR AR Y | K
| :
( )WW%@W%WR,@@ﬂ'mﬁﬁmzwmmmwﬁm%m
SR 85 iy = M o0 g g2, | |
T A A B o T B

(A) 1, 13RI

(B) et [ 37 11
(C) F=@lakn 5 (D) o3RI

Consider the following statements: 3
) . . LA e y
N (I) InLangevin’s classical diamagnetic mddgl, induced magnetic moment is proportional,
the applied magnetic field and opposit"é;én direction.
(I) Magnetic susceptibility of diamagnetic materials is independent of temperature, Where;

~—

3
)
)
)

that of paramagnetic materials follows y « —;

(IT) In Weiss molecular field theory, spontaneous magnetization in ferromagnets vanishes a
the Curie temperature; consequently, the internal field Hine = AM also becomes zero.

Which of the above statements are correct?
(A) LIIand I
(C) TandII only

(B) IandIIIonly

%
WL G

(D) IIand III only

s
31. Tk AC URuA # maﬁ@ﬁawﬁ%ﬁqqﬁﬁ%ﬁvwmwaﬁﬁsﬁmm% | Pt i3
ﬂmmwv@m@m%ﬁﬁmﬂﬂwﬁnﬁﬁﬁmmﬁvﬁaﬁwﬁ%?

(A) FiifF T SRS F Y TAA ST A gt e (B) TITF Tieet St o Tq ehtd & A

oI ¥9 Q GfRa el §
(C) FIRF T Aeew ¥ 90° P Bt g, e (D) IR IR RUaT T 3 AT g W
TR I 3TeY €9 A ¥ Bt § e i FRET X AT §

g
A choke coil is inserted in an AC circuit inst¢ad of a resistor to limit current. Which statement
: I
correctly explains why the power consumed:is nearly zero?
£

(A) Because current is exactly in phase mﬁﬂ (B) Because the coil stores energy o
voltage i permanently in its magnetic field &
(C) Because current lags voltage by 90°, (D) Because the inductive reactance
'S making real power nearly zero produces heat but cancels voltage

e
03 © 14 EE



il ' ﬁmﬁmmﬁﬁfﬁm'"ﬁaﬁmﬂﬂéu
_gﬁﬁ%mmaﬁwimaﬁn%

(B) e 1 MIT
(D) 1,113

escence.

li
m The solar spectrum is continuous with (iark absorption

solar atmosphere. A o
sorbed radiation.
a In fluorescence, emitted radiation has higher energy than thea

n-radiative energy losses.
(1) Fluorescence emission occurs at longer wavelength due to no gy

Which statements are correct?
(B) IandII only

(o) Iand I only |
&
(C) Iand IIonly (D) I, 11 and III =

'sn

& 91 W 1.3 x 107°s” 1aﬁﬁmqﬂéﬂ=ﬁm%@mm%lwﬁhqﬁa§ﬁa§ﬁfﬁmnﬁﬁ

33.
ol 1.8eV R | a@wmtﬁ?ﬂ(ergwe"ﬁ) “%‘{'fﬁma"qﬁ' T T |
53
(A) 5.71x107 erg, 8.58 €V, 4.65x 10" sec’ 4+(B ) 8.34x10" erg, 2.38 €V, 8.65 x 10" sec”
SHAST: AT
(C) 3.38x10™erg,5.58¢eV,3.45% 10%sec’ (D) 5.73x10™erg, 3.58 eV, 8.65x 10* sec™
XN HHRT:
A metal is illuminated with ultraviolet light of frequency 1.3 X 10%5s~1. The maximum kinetic
energy of emitted photoelectrons is 1.8eV. Calguate the work function (in erg and eV) and the
C \
threshold frequency. § g
(A) 5.71x10™erg, 8.58 eV, 4.65 x 10" sec” € §(B) 8.34 x 10™2 erg, 2.38 eV, 8.65 x 10" sec™
. il
respectively S [ respectively
(C) 3.38x10™erg, 5.58 eV, 3.45 x 10" sec” (D) 5.73 x 102 erg, 3.58 eV, 8.65 x 10 sec™
respectively respectively
\
03 o 15



ga‘r Hﬁﬁmﬁﬁuaﬁi%"fﬁtﬁﬁn -

zIEﬁ I -1
(a) Frera frew (I) ﬁaﬁﬁ%maﬁaﬁi@qﬁqﬁmm%
(b) w&ﬁwmﬁm (1II) Wﬁmaﬁtmwmaﬁmmmm,
| () RRETR (I1) ﬁaﬁﬁaﬁrwmmwaﬂmw
;‘ (d) & wIa (Iv) M%m%mﬁaﬁ%mumaaﬁ%
‘ (A) &Il b-L, c-II, d-IV (B) a-II, b-1V, c-III, d-I
I (C) a-IV,b-IIL -1, d-I1 (D)  a-lIl, b-1V, c-I1, d-I
| Match List-I with List-IT and choose the correct answer:
List-I LlSt-II
(a) Nicol prism ) LR:ate of flow of luminous energy, measured in lumen
(b) Ordinary and extraordinary (II) FA:ngular rotation produced by a solution of unit
rays in a uniaxial crystal %ncentranon and unit path length
| (c) Specific rotation (II) g)lanzer based on double refraction and total i interny|
- reflection
R (d) Luminous flux (IV) Propagate with different refractive indices inside the
crystal
(A) a-II, b-l, ¢-II, d-IV (B) a-II, b-IV, c-III, d-I E’ﬁ
(C) aIV,bII, ¢, d-II w D) MBIV e dT "
35. @ﬁmmw%mﬁqﬁwnwﬁﬁvﬁ% 3R it T T el R 1 A o ¢
forea Y SrAT 9 e STg e Ww@mmﬂaﬁa@ it e % g1 F i 3 3R s
a1 ufae grm? *..‘3
(A)  <ir T e e 8, o T (B) iwid 3T 31T T[T 8 e €, 3R s am
r TR @R AT TR |
(C) ¥Wid@aTaR TG e, R g ama (D) A 3T Y T B 17 g, 3R s W
sufEfia@arg - TR AT & ST 2 |

A small spherical particle falls through a viscous fluid under gravity and attains terminal
velocity. If the radius of the particle is doubled while all other parameters remain unchanged,
how do the terminal velocity and the rélaxatlon time change, assuming Stokes’ regime?

(A) Terminal velocity becomes four éﬁ]es, (B) Terminal velocity becomes eight times,

and relaxation time becomes fougimes. and relaxation time becomes twice.
: ; (0
(C) Terminal velocity becomes four uges, (D) Terminal velocity becomes twice, and
“~  and relaxation time remains unchanged. relaxation time becomes four times.
L b= ¢
— = T
T L, £ 7

U -G
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D

Wzm*ﬁﬁ%ﬁﬁwwﬂmwﬁav D = p Y UGE @1 8, S g Y AT A
WA R |

(In) msaﬁaa;maﬁmwmm_m—mmmmmmmm
& R am g

() SHSFIRy Syt Ao s T e &, Sraifh gaiaeieh SaoT ST aree & w2 3 |

mﬁﬂaﬁ?ﬁmw%

(A) Fa@laRI (B) I II3RII @50

(C) FawmiaiRII (D) et 11 3R 11T et

Consider the following statements: &

(I)

(I1)

A%

In a dielectric, the electric displacement ve?:‘gor D always satisfies V - D = p¢, independent
of the degree of polarization.

&““‘\
The Lorentz local field inside a dielectric i 1s'f;Lg_gnven by Ejpe = E + 3% only for isotropic,
[ o 0

homogeneous dielectric media.

(II1) Orientation polarization decreases with temperature, while electronic polarization is

almost temperature independent.

Which of the above statements are correct?

(A) IandIIonly (B) I, IT and III
(C) Iand I only %)) I and ITI only
37. @fﬂﬁﬁﬂé%yl = Asin (wt) AAy, = A sin (wt c

% 3T Ut 3ieR F TR A - TR R

(&) TRl Tl & o b IR A AT (B) O oie v R e o wewn 3
qarg |

(C) Tt gy e amett ATl & U BT o (D) et o baret 3w R s g |
YARAIE |

Two waves are given by y; = A sin (wt) and y, T,‘A sin(wt +¢). -&E

Which statement about phase and phase dlffereggfjé is correct? A y

(A) Phase difference is independent of time @) Phase difference always changes with
for monochromatic waves. ,\ position only.

(C) Phase difference is zero for all (D) Phase difference depends on amplitude
interfering waves.

only.
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38. T 01 et e R a6 2, R x = A cos (ot + ) G SRS Fr e & | e &

HUS 3T Ty iR o Y % ot T G waran €

(A) e o o o fados 3 o e ol (B) o e 3 for T 1 P

1 & a2 R |
(C) o ifay gem wa & oTrard gl & |

A particle executes simple harmonic motion described by x = Acos (wt+®
correctly relates periodic and wave motion concepts?
(B) Periodic motion requires s

ATEvTF g g |

(D) s TR 0 et Ee T G 7T

forgT ST el |
). Which statem,

patial

(A) Wave motion is a periodic disturbance
s propagating in space and time propagation of disturbance

(C) Wave motion is always non-periodic in, (D) Periodic motion cannot be representeq

time : using sinusoidal functions
39. wwmwm%ﬁw%m%ammmﬁmww%mﬁﬁwm

AR w%mwﬁmwaﬁ?mmmmﬁauhﬁﬂ-m%?

(A) e el w9 Q S &, R -~ (®) o et 0 & Sl €, et S
TATE SETS % WTY SEdl § e &2 R i 97 I €

(©) TEERITHEE, AT (D) e T 4 G B, S ST
TaTed el et s ¥ T FRR @@ 8

A metal rod of uniform cross-section is m

different constant temperatures. Identify the correct

distribution and heat flow along the rod. ¢

i
(A) The temperature varies non-linearly, £ (B)
and heat flow changes along the lengtigé

The temperature remains constant s 9
throughout, and no heat flows

(\*‘%ﬁm
! Q\./

aintained in a steady state with its ends kept at two
description of the temperature

The temperature varies linearly, but he
flow increases toward the colder end

The temperature varies linearly, and
heat flow remains constant along the

rod

40. M%wwmrﬁqﬁwamﬁmmm@mu\/@ﬁwﬁrm%wﬁwﬁmm
Eﬁfﬁﬂl?ﬂgmr+Ar€T'&|ﬁﬁ%(Ar«r),?ﬁﬁ'ﬂﬁfﬁﬁﬁﬁ@ﬁ?—@fﬂﬁrm%?

B el s T (B) e Atk Sl E @%l

& (D) gt Hofa T L "

(C) wefia=my

A satellite of mass m moves in a circular orb&;bf radius raround Earth with speed v = \/E—l\7 :
(Iife tcl;: ::ecii?us of its orbit is increased slightly ;ﬁ r + Ar(Ar < r), which of the following qu;ntities
(A) Orbital period T
(Q) Orbital speed v

(B) Total mechanical energy E
(D) Orbital angular momentum L

L 18
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3. Wﬁﬁﬁmmw-@%mw%%{%ﬂ%ﬁwwaﬁaaaﬁmﬁﬁaaﬁa

-G HU TeT Tl €7

(A) T et ol ST Tl & T i o ot lch) o1 3 9 T T & A A O
e TREFUTTEAS B | C GEHE A |

(C) g aHinfe st I Wt A WA T A ?(iD) T et T Tl TGl & ST G T AT
R S, T PR g A wR AR A @ e AL |

A system consists of two particles interacting only with each other. Which one of the following

statements is always correct regarding the total linear momentum of the system?

(A) TItis conserved only if the forces between (B) Itis conserved only if both particles have
particles are conservative equal masses

\(}) It is conserved irrespective of the nature (D) Itis conserved only if both particles
-

of internal forces, provided no external i:f, move with constant velocity
i
&
force acts S

pe—m—— e LT o Pk el § | PRI & & -3 e
Wﬁmﬁvﬁmﬂwﬁ?aﬁﬁﬁ = 1 G e 2
(A) Wﬁ%ﬁ%%m%ﬁﬁmaﬁwﬁﬁmaqﬁ?ﬁﬁ
Eenlkcal
(B) wﬁﬁﬂ%ﬁlwmaﬁﬁﬁﬂﬁgﬁ%aﬁﬂ@ﬂﬁﬁmaﬁﬁﬂﬁﬁmimm
ﬁ%’qu&m@rmﬁaﬁﬁﬁm%mwﬁmﬁmm@%
(€ e Tt T SR & i ferafa e et R it 3R 11 ek 8, STeifeh I

At g PR T & s
(D) wﬁmmmﬁwaﬁmmﬁ,gmmmmﬁwm%m
Q'Cﬁ‘ﬁ% =}

In a two-beam interference experiment, the visibility of fringes depends on the coherence
properties of the source. Which statement correctly relates spatial and temporal coherence to
the observed interference pattern?

(A)  Both spatial and temporal coherence affect only the intensity of individual beams and
not the fringe visibility

(B)  Spatial coherence governs the fixed phase relation between different points across the
wavefront, while temporal coherence detgrmines the range of path difference over
which fringes remain visible % s

(C)  Temporal coherence governs the Uansvell@ extent over which stable fringes can be 6%
observed, while spatial coherence determ@es the allowable path difference

(D)  Spatial coherence is required only for diﬂﬁction, whereas temporal coherence alone is
sufficient for sustained interference

03 < 19 ' [t




43. I & wite e Tt ¥ AR, mmaﬁwﬁﬁwﬂaﬁmﬁmﬁﬁvm\

)

IATH St ol ST SHET AT 87
(A) i amgfy . (B) W
(C) 3r=dvss fAnya , (D) & e

According to Einstein’s photoelectric equation, the minimum energy required to remove gy,
electron from a metal surface is called:

(A) Threshold frequency (B) Photon energy
(C) Stopping potential D) Work function

44. IR ARU I F = ch%,ﬁﬁmWWﬁa%,amﬁaﬁﬁﬁw—m$wﬁwm%?

409 )

(A) o T AR I & @ (B) FaofemfRRE
(C) Fa& Ui (curl) YT & § (D) F o STqER0I Y &
==}
o

For a vector field F = V¢, where ¢ is a scalar field, which one of the following statements is

always correct?

(A) The Laplacian of ¢ is zero (B) The magnitude of F is constant

(\C)/T he curl of F is zero

(D) The divergence of F is zero

MiTAN]S

45.

ST % (COM) 3o & 3Rt 1S e qofcr: el S1-ahoT Tkt &, Toh 30T o HeT oht ahelel [T 37elTe
e I 2, STeTh ST URHTO STURGHRIT et € | S-S RaoT e Tg iR et @ 5 g e
& ot 3l T 3 T g

(A) ol 3 o ®B) smmEzEmmwgn 2
(C) ek Gt ot GRgor (D)  TIferst St et GO

In a perfectly elastic two-body collision observed from the center-of-mass frame, one particle i
suddenly subjected to an impulsive intera@n that changes only the direction of its

momentum but not its magnitude. WhlchfciénservaUOn law ensures that the other particle’s
momentum must simultaneously rotate b)éhe same angle?
%

(A) Conservation of Angular Momentum (B) Conservation of Center-of-Mass Veloci

(

C) Conservation of Linear Momentum (D) Conservation of Kinetic Energy




e

a@(ﬁgwwﬂﬁm@%* m m %TT o) év | iz & afrar ot frops ?;» e
VO R e R

mf@;ﬁ(gﬁ;ﬂr%lwﬁgmﬁﬂv =Vp+ WX v O oo swar & Bymfafee o oo
) 3 1 83 ) e

6T

WF‘I@F’@%P

O$mﬁgmﬁﬁﬁ§mmaaﬂr$ ) (B) fie-fer aa a7 o uars fazg & an +
aad o = afCaToT T A 2

©) g@ﬁﬁgmmqﬁﬂqﬁa‘ﬁﬁgomﬁﬁt (D) 5 g 1 31 3 v 7 2
A ¢

(A)

ation with angular velocity w, the velocity of a point
point O in the body is r is given by
arily follows?

For a rigid body undergoing general rot

whose position vector relative to a fixed

« X r. Which one of the following st?é;gﬁements necess

(A) The relative velocity of any point with ;j (B) The magnitude of velocity of every point

0is perpendicular tor ‘:; is the same in the body-fixed frame

(C) The accelératioﬁ of every point dependéiz (D) The velocity of every point in the body is
rpendicular to ®

on the choice of reference point O pe

V=V0+

respect to

47, T (ot P I
@gﬁﬁgﬁwmw%maghmw%l '
() wmqﬁvﬁrwmgxm%,qigqﬁmﬁa@vﬁqﬁM|

(III) gmmamﬁugﬁg%wmﬁwﬁm 1,

3

(IV) wwﬁ%@m@ﬁgmmﬂ@@ﬁ

mﬁquﬁﬁ@rﬁqmq@r%? =
(A) e I SR C E@ wwLOIERN N
(C) Faw ], MRl (D) Faw R CE

Consider the following statements regarding a couple (pair of forces): (3}
(I) Acouple produces rotation without translation of the body.

m@qﬁﬁf’m’mwm%l

(II) The resultant force of a couple is zero, but the resultant moment is non-zero.
(III) The moment of a couple depends on the choice of origin.

(IV) A couple can be balanced by a single for@ acting at a suitable point.

e
R

Which of the above statements are correct? =

ek

I

K

ox
- g

(A) Mand M only j_h_ (B) 1,Iland IV only
(9 1, I and I1I only (D) IandIIonly

W
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48.

Wmmmmm%,ﬁaw%mﬁm%ammwﬁuwm%nﬁ;%'
F=af"‘ai,V=vof%mﬁaﬂwﬁﬁwgﬁza@mﬁ%ﬂasﬂﬁﬂmvoB‘T!‘eﬂ?ﬁ%,ﬁ‘rmm,
SR 3R & e 3 vy o v A 22 |
(A) 30° i~ (B) 45°
(©) 60° (D) 0°

A particle of mass m moves under a central force with conserved angular momentum, 4 )
. : . ) i
instant, = af +aj,¥ = v,i If, when its radial distance becomes 2a, it’s speed remains v,

a7
\

i th . s, 1 0 t ? — "
§ the angle between its position and velocity vectors :6:‘ o \j s (
A4) 30° o (B) SO ’
©) 60° & @) 0°

3

49.

BroaT R 1 U 5 3 N ST S18) 481 & Ryt ot & 1 af e R Tl @ 31 98 T

STt e &, A st % a1e i 4 S arfcrr a3 aReToi o T Ol eSS § e
%aﬁﬁwm%maﬁﬁmﬁwu@w&ﬁm% AP :/}GZ/”, \xj\%{
(A) NV (B) N3 Ay (
(C) N (D) N*3

A liquid drop of radius R splits into N identical smaller droplets. Assuming temperature
remains constant and surface tension is unchanged, which one of the following expressiong
correctly gives the ratio of the sum of the maéﬁitudes of excess pressures of all droplets afi
splitting to the excess pressure of the origina%rop before splitting? g7

/3 £ 4/3
(A) N H® N 3 g AP o@%ﬁ

\/(g) N3 e (D) N3 P\;ﬁ\@g

50. T aRkgy # § ARRIY R 37K 2R FAMIR YaIoH & IS &, 31X g Faior 3R uforiy % wrer Sofiww &

2 | E Torea aTgen oot arelt Siedt TS 7T § | et URT 6T foheAT 379 MR R & o e g

(A) (B)

EEE

é'%?” D) 1
m =
(-] 3
&

W | N

(©

YD ww

A network has two resistors R and 2R conne&gd in parallel, and this combination is in serie
with a resistor 3R. A battery of emf E is applj@. What fraction of the total current flows

through the resistor R? :fj R /SR
@ 3 (B) 2 f’:’Jj
; W R D
i ? &
© e % PEERSY:

5 n

%, 1%

22 b= U

3
— R N
I C-Yg = % ”’2@



\)  SRER TR & Ror A e e S e @ €
(1) ﬁvﬁwﬁwanm%am@ﬁwmmamm%u
(II0) wﬁ%mmﬁﬁ%aﬁﬁmmﬁwﬂw%mﬁiw%mvﬁﬁﬂﬁ“ﬁﬁ?

g |
SHEREE Rk _
(A) TSRII (B) 1,113
(C) TR (D) IR
Consider the following statements on wave propagation and Doppler effect: 0,7 &

) Inanon-dispersive medium, phase velocity equals group velocity.
(II)  The speed of sound in a gas is independent of the thermodynamic process during
ol propagation.
(II)  In Doppler effect for sound, only the ¥

observer affects the observed frequenify;
Which statements are correct? 5‘

W(A) IandIII . (B) I,TandII
(C) HIandIII (D) IandII

-: e line joining source and

§1ative motion along th

52. @W—m@mﬁwﬁ@ma@m%mwm%uﬁmm%mﬁ

mﬁam-mammmmwm%maaww%?

(A) Wmﬁwﬁammﬁiﬁmﬁmw%mmﬁmﬁ@m%,mﬁ

it el i 8 Al el @ .
(B) aﬁawﬁqﬁﬁuﬁeﬁmm%sﬁﬁﬂfqm%mumﬁ@%% eI T S
o, ReT SR wE A AEFE AR ()
(C) wmwwﬁmémﬁg@ammmwmmﬁ
3T T §-
(D) aﬁawﬁqhﬁﬁ-waﬁ@mawﬁawm%ﬁqﬁ@muﬁmm%
An active medium with population inversion is placed inside an optical resonator. Which
statement correctly distinguishes stimulated emission from spontaneous emission in the

context of laser action?

(A) Inspontaneous emission, the emitted photon is necessarily in phase with the incident

radiation, whereas in stimulated emiséiiién it is emitted randomly
4}B} Stimulated emission produces photorxis;:fﬁoherent with the incident radiation, while
spontaneous emission occurs randomly:in phase, direction, and time
(C)  Spontaneous emission is responsible ﬁi}r amplification in a laser cavity, while stimulated
emission only initiates population inversion
(D)  Stimulated emission can occur only in two-level systems, whereas spontaneous emission

requires three-level pumping

Mabs o
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53. -1 a1 -1 & e Ry 3 T 5
T ,

-1
(a) Y-S fam :
- 1 e E
Eb)) b il (D T oot mﬁ;quaf/j;ﬁmdﬁﬁ 2
c) wiieh o farfeor fRaH (n) Y w > A
(d) Ere-seeed aH (v) ;l Wﬁmqmd 11
(A) a-IV, b-1IL, 11, d-1 y al p-1i1, ¢ TV> &
(C) a-III b-1Iv, c-1,d-11 (D) a-111, p-1I1, c-1s d-
Match List-I with List-II and choose the correct answer
Tl List-11
(a) Rayleigh-Jeans law (I Explains the hort-wavelength pehaviour of black body
radlatio‘nmaccurately
ted power proportlonal to fourth power

acement Jaw (1I)
alto T /A% at long

(b) Wien’s displ
temperﬁ‘fvur .
ensity proportion

) Predlcts “nergy d

L(})/ﬁ

(c) Planck’s radiation law (111
wavelen
(d) Stefan-Boltzmann law (IV) Relates‘f»eak wavelength of emission inversely with
! temperature
(A) a1V, b-IIL c-Ih, d-1 g - ®) al bIII, c-IV, d-11
_(C) a-ILb-IV, o1, d-TI Pyt e T (D) o111, b1, L, d-TV
54. auaéa@ﬁamﬂmﬁf ——30cm f; 20' sﬁt ‘ :
L =20cm aﬁﬂa?r d= 10 om 2 1 39 IS
o e g A B! o gﬁ ; gq -
A - 8
(4) 30cm 1 (B) 10 cm 30 72%0 3mw
(C) 25cm : é:% (D) 15 om ' ‘_z !% !
Two thin lenses of focal lengr.hs £ = o
: y=.—30 cm&ndf =
k/;(:r;m. o the effective focal length of the comb 1; an(Z)g cm are separated by a distance d =
30 cm ; =
S e = oo lo
(© 25m | | :B) 10 cm 30707/0 20400
: (D) 15cm =
55, famferfea A : ~ S + 10
ﬁwﬁ%gﬂiﬁmﬁmw‘aaﬁ?%qﬁm 18 S o /w7 Buero
' ’ T TS ST &, 7{% ST
_’2@ _f_
R[uwd

(A) 5oy & R
© o sma Ao i g O 2;)) m‘*"mwmw

Which of th
e followin '
g natural
rither i rebnaot phenomena i’s1best exp
or scattering? lained as a conseque f
& nce of diffraction

A

small obstacle
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56.  FHTTR (T & e S wer fer 6O = dU 4 PV a7 93 F7ef ) f;mfﬁrfmn&aiﬁﬁﬁr;
€ A 2 i arraxt i % far ariafis Fott U Fae armr o Fofz s 22

(8) (ﬁU] _0 B) (U
P el e = | =P
v v T [ oV )F
° (g " (3
(QT \VJ (’ﬂ" v
Fora thermodynamic system obeying the first law 8Q = dU +PdV, which of the following

correctly represents the condition under which t;ﬁe internal energy U depends only on

™

temperature for an ideal gas? =

© Gk ® (@)

© (?B) -0 ®) (Qg) )
or \Y%

ol )y
= Wﬂmaﬁ@@ﬂﬁTW%mﬂaww%mﬁa@Hﬁ

57. ﬁﬁé%mﬁ(a@mqﬁ@) 1 5e
aqﬁf%aﬁ?aﬂnagwﬁ%,ﬁﬁaﬁaﬂwqgwg@g?
=
%z%\/z gB) f=ﬁli\/§ m5E
# B
- f=2n7;41

In Melde’s experiment using the transverse mode,

tension T. If the vibrator frequency is f and thestring forms n loops,
o

[6%]
T = f=n—E m

a string of linear density u is kept under
which relation is correct?
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ForeRY S I e g & (AL

st SR

(©) Freeh o R denn & P et (D) WWW? !
iRy vg BYear § @ forahrert ST

an i i ced using a standar
In derson bridge, a coil of resistance R and inductance L .IS ‘szznendent i
capacitor C and non-inductive resistors. At balance, the result is indep
frequency. What does this i

g s this imply? | | |
(B) Self-inductance 15 obtained using ;

(A) Balance is governed by resistive ratios, _ d resistive arms,
making inductance measurement capacitor &% f frequency
impossible £ independent o3

L d using sourc:

. . i Inductance is evaluate .
(C) Coil reactance is cancelled by the <. (D) recgiency and resistive bridge arms

capacitor, leaving resistance terms;énly

59, R S 8 T o et A P e ¢ T I
(1) Wﬁ%ﬁww%mﬂ?ﬂwmﬁmémnﬂaﬁﬁﬂﬁ?%l
(D) mwaaﬁaﬂﬁamﬁmwaﬁmwmzmﬁﬁm i

smafe @ R A 21
T FEFITAE .
| @) FRLAGE -, (@ ¥
\\ (C) Faal : R _‘(D) [ iR 1L 2

Consider the following statements on dduiped oscillations and resonance:
()  Inanunderdamped oscillator, an%ﬁlitude decays exponentially while motion remain
" oscillatory. aif
l/(H) In a driven damped oscillator, thgﬁéquency of maximum amplitude generally differ
from the natural frequency of thejindamped system.
Which statements are correct? :
(A) NeitherInorII ‘ (B) IIonly %E
=

(C) Ionly ¥ (D) BothIandII

M.W%-W&ﬁaww@ﬁ,ﬂﬁ?ﬁaﬁ?mmw 3k ; oy :
e
(4) TR R EEARE C (B) Wiy

&
In a coaxial optical system, if the mediurfi‘on both sides is th

. . y : sl e same and R .
coincide with the nodal points, which of the following must be true? the principal point

(A) Object and image distances are equal (B) Focal length is zero

(C) Linear magnification is al i i
© gnifi n is always unity (D) Angular magnification is unity
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(B) afe &g dekhr et

A : : (q ek el | e |
@) mag?ﬁm%m PR 0 7, 1
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S
Which one of the following statements correctly distinguishes a central force from a genera

conservative force? |
(A) Every central force is conservative, but (B) A central force is always non-
not every conservative force is central conservative if it depends on distance
' stbecentral (D) A conservative force must always act
(© jEvery tli.)enservatlve force mu Jongqsiraighcline
in na
62 @mﬁmﬁaﬁ-@ﬁmm%ﬁqmmw §Q=dU+PdV T e & 1 At @ e A ik B
aermqqa%ﬁamw%,mmaﬁaqm%mmﬁmﬂwﬂ%'Wv@m%m
P & Q - T e €2 g )
(A) e P A A Pem A & S(B) @)Az(@) o
Qaﬂ%?l‘@ﬁ?ﬁ{ﬁ% oV )r oV )1 E’i}&
For a quasi-static process in a closed system, the first law §Q = dU +PdV holds. Two systems
g heat exchange. Which condition must be

A and B are placed in thermal contact allowin '
satisfied for them to be in thermal equilibrium#

(A) Heat flows from system A to system B ,‘E:T(B) oU A 4 ou B
continuously = v i “lav 8

L© Ty=Tg (D) P,=Pg

63. T TS § WIE U I, We deedl Vy en fire aiveeat v, R PR el § | griTe foraian el o7 i,
@auﬁﬁarpamgmﬁga%?rgm%mﬁuﬁmﬁamaﬁ%mﬁﬁwﬁmﬁg%m@%qﬁaﬁ?
wﬁmﬁ,a‘raﬁwiﬁ%ﬁw@éﬁwaﬁ#—m%?

(A) u:i \.& L=TpEm
€m
(C) H=Tp+8m ____(D) u=%_m
£z p

"l

For a triode, the plate current I, depends on pl&e voltage V, and grid voltage V. The triode

constants are defined as amplification factor p, ﬁlate resistance rp, and transconductance gp,.
around an operéting point, which relation between these

&

If

small variations are considered
constants is correct?

(A) “pacp (B) M =Tp8m X

; =

(C) K=rp+8m D) p=Eo )
Tp

e
03 o 27 ¥



64. “Th 3RTde, e 3a Uen Aeht et A FRR w9 7 @1 & Forweht B r(x) aEerit & 13T V(x),,

(Y]

& I 2
AT e Sar A (x) F g v(x) A(X) =1§zﬂ%amaﬁ?ﬁmﬂ§gm B +pgh =

W@W%Iﬁq‘éﬁﬁﬁwaﬁmmﬁaﬂeﬁam%ﬁ@@gwﬁé;ﬁﬁﬂ
st e A Ry A P €Y 1,

2 B ap=p(i-4) g, -0l
Lo ae=ged- ® ap=o(vi-vi) g0yl
!
© se=pis- O sl =pe(]
2 ¢ P

G \@\ z W\ﬂ’b g — gv ' |

B {gFor an incompressible, non-viscous fluid flowing steadily thrqugi_?a tube whose radius varie
0> Wq/ 1(x), the velocity satisfies V(X)A (X) = constant and Bemoulli’%quation

(ﬁ,\ﬂw\ P+ % pv2 +pgh = constant; if the radius decreases to one-half its initial value, which

2 S
expression gives the correct pressure drop AP between the wide and narrow sections:

A 1 (B) et g s
\(} APZEp(V%—Vlz) AP P(Vg‘vz)
v
S
(C) AP=p(v,-v)g (D) AP:l &
2p‘_‘-§

65. T Ta-X e el e e 3 o Roriera K, Yo seafSia aelt § | I 1 T WRATY] SHHih Sgr

ST &, A K, T i S
(A) et (B) wit
(C) g e (D) RR

w
An X-ray tube emits characteristic K, lines for a target element. %.he atomic number of the

target is increased, the frequency of the K, line will:

'-\l
\/(A) Increase B) Decrease 4 EEE
e %

(C) Become zero (D) Remain constant
o (z0) G (%
%
03 © 28
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afﬁas‘;:r(A):@Wﬁam%ﬁmmmﬁmﬂmﬂaﬁmwﬁm
SERI )
m(m:@ﬁﬁas@ﬁaﬁq%f@@awmmi a1 EMF A1 G 7 et & 1 Tl T
e |

(A) (A)¥EE, WY (R) IR (B) (A)W%,E%@(R)W%'

€ ()3 (R) AR T ¥, ol (R), (A) Rl (D) (A) 3R (R) 3w &, G (R), (A) H1 !
RAT FAT G | ST T AT |

Choose the correct option for the Assertion (A) and Reason (R) given below:

 Assertion (A) : A potentiometer can measure the internal resistance of a cell more accurately
than a voltmeter. o

st

s )

£ .
Reason (R) : A potentiometer works on the principle of null deflection, therefore it draws no
e

current from the cell while measuring its EMF. gj
(A) (A) is true, but (R) is false. (B) (A)is false, Bt (R) is true.

(C) _Both (A) and (R) are true, and (R) is the (D) Both (A) and (R) are true, but (R) is not

correct explanation of (A). the correct explanation of (A).

67. mewﬁﬁtﬁvﬁaaﬂma)%aﬁ@%lﬁ?ﬁf@ﬂ“@ﬁ%%“ﬁﬁ@ﬁraﬁﬁﬁﬂﬁ
Ea=aXT+ X (wxr)aﬁmsrrar%,aﬁa=%%|ﬁuﬁ@ﬁﬁ§jﬁﬂ-mﬁmmmw%

TR 2 g
(A) e o, o F FHAICR &, A T @ (B) axrﬂﬁﬁ@@%ﬁ%éﬂ%w .
Yfserer fere 3 orerad Bl § e %
(C) wx(mxr)uaﬂéaagham@mﬁaﬁ? (D) A o 7 afREeT R & afeh fem seer W
Yeaet fn & BT g @a=0

A rigid body rotates with a time-dependent angular velocity o(t). For a point at position r
relative to a fixed origin, the total acceleration is given by

dw

a=axr+oX(wXr), where a = —. EEI‘JE

Which one of the following statements is necessarily correct? Eﬁi‘jﬁ

(A) If o is parallel to w, the tangential (B) The term a3 is always perpendicular
acceleration is perpendicular to the to the insta?@neous velocity of the
radial direction point g

9.0)

(C) The term w X (@ X ) is always directed (D) If o is constaat in magnitude but
radially outward from the axis of changing in direction, then a = 0
rotation

}03<> 29 g
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i ; : . the SI system
Which one of the following quantities is dimensionless 11

) lus
Young’s modu
(A) Pressure (B)

(CL Strain w
e P, A e
w1 w3z ;

69. 2 el i, farn i Al

AT &7
(B) T,fmﬁ[qqa mﬂ'{m@?ﬁ% S

& i#%ﬂﬁ%ﬁ%ﬁhﬁ%
% W@G:F; mm%mﬁ@m%
© ﬂ?ﬂﬁﬁaﬁﬂmﬁ%ﬁkamﬁﬁnﬁwkéﬁCD
3 i

) e 5 = AT Y[ T T T
o orqut sfted & €

800¢¢e

“d

Two harmonic waves of slightly different angufar frequencies w; an

amplitude case, the resultant displacement can be written as a product of a rapidly varying

d w, interfere. In the eq

carrier and a slowly varying envelope. If the amplitudes are not equal, which of the followin;
correctly describes the resulting beat pattern?

(A) The envelope frequency becomes equal (B) Complete silence occurs periodically;

to the average of the two frequencies in the equal amplitude case

(C) The beat frequency changes and The minima of intensity do not reduc

¥£800¢E0¢e
g

becomes dependent on amplitudes to zero, leading to incomplete beats
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(II1) & T (SR RESY srenfies) s e sy =gfferaly Seaifofr st ey et et
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(C) FEIRIV o () LILIRIY

Consider the following statements regargijihg nuclear fission and nuclear fusion:
A(I) Nuclear fission involves the splittin’égof a heavy nucleus into lighter nuclei,
" by the release of neutrons and energy.
(II) Nuclear fusion requires extremely high temperatures to overcome electrostatic
repulsion between positively charged nuclei.
() Energy released per nucleon in fusion of light elements (like hydrogen isotopes) is

generally higher than that released in fission of heavy nuclei.
(IV) A controlled chain reaction is easier to achieve in nuclear fusion reactors than in nuclear

accompanied

| fission reactors. £

l Which of the following combinations is gérrect?

| 1, 11 and III only S (B) HandWVonly !é:%% ,
| (C) IandIVonly 2’3 (D) ILILIMand IV -

L. @mmaﬁwmmﬁmﬁmm%ﬁs%ﬁuﬁWGmémmﬁaﬁﬁ%aﬁm
mm@wwm%laqﬁ@ﬁﬁﬁ,mﬁﬂaﬁ?%ﬁn@uﬁﬁww&aﬁW?
(A) T & e R, @ Y RIS e § (B) v & wgaT €, & R TS el §
(C) wa & TeaT 8, &1 1 RIS el (D) v & srgall €, & ht RIS el ¢

A camera system is adjusted such that tlggfocal length of the lens is decreased while keeping
the aperture diameter fixed. Under thesé donditions, how do the field of view and depth of field

change? )
5
(A) Field of view decreases, depth of ﬁegd (B) Field of view increases, depth of field
increases e decreases
(C) Field of view decreases, depth of field (D) Field of view increases, depth of field
decreases increases

m = :
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(

m
72, Wamﬁam%mﬁmﬁaamﬁmﬁwﬁm: 3
(1) erite Trefimm & firs.deea A 12 afEd - 3 a3 GRE 3o FT TR ¢

(I10) ﬁﬁmmﬁ!&ﬁﬂﬁmwﬁmﬂﬁaﬁmﬁm%l

(IV) cifasm i samo 8 gradted ﬁ@ﬁm%aﬂam%mwaﬁtﬂmmﬁm:
R Ry 0 FuEl § @ A @ e

(A) Faw 1, 11 3R 11 (B) Fael, 111 3 IV

(C) FawlalIll (D) ael 11 3 IV

n amplification and image transmission:

; ing statements O
WORReE ROl guine, =+ _yoltage changes can produce Jarge plate-current

(I)  In a triode amplifier, small grid
changes.

(II)  The voltage gain 0

(Il)  In television transmission,
varying signal. .

(IV) Television image transmi

fa practical amplifiér is always less than unity.' : .
scanning comverts a two-dimensional image into a time-

i irebd izati transmitter an-
ssion requires;o synchronization between

receiver. X T
Which of the above statements are correct:

J
5
i
H

(B) I, IIIand IV only

(A) I, 1Iand III only
(D) IIandIV only

(C) IandII only
73. a@-lm@-ﬂ%ﬁmﬁﬁqaﬁwﬁmgmz
g1

g-11 .
(a) wrafies e (I} Seaqrriex % THMIR F UfeRTY SISl a1 &
(b) foeta & (f1) et erferen st gt & \
(c) Treamirter # dicewiet # aRafdid e () Segqrerfies it SRt & =7 ARRIY ST ST §
(d) eariies i THtet § aRefdd T (IV) Tt SR srafard gidt 8

(A) a-1v, b-II, c-1II, d-1 (B) a-I, b-II, c-III, d-IV
(C) a-II, b-1V, c-1, d-1I1 (D) a-IV, b-III, c-1I, d-1
Match List-I with List-II and choose the correct answer: ElRE
List-I List-IT =
(a) Primary cell (I) Low resistance connected in parallel with the
£ galvanometer
(b) Secondary cell (IJ) Chemical reaction is reversible
(c) Galvanometer converted to voltmeter (fH} High resistance connected in series with the
L0 galvanometer

- i

(d) Galvanometer converted to ammeter (N) Chemical reaction is irreversible
A/(I&) a-1V, b-1II, c-III, d-I «(B) a-I, b-II, c-III, d-1IV
(C) a-II, b-1V, c-1, d-1III o} (D) a-IV, b-III, c-II, d-I
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Two id?ntical circular coils of radius R, each &rrying current I, are placed coax

separation R. For the magnetic field near the midpoint on the common axis, which

correct?

(A)  The field is finite at the midpoint and (B)
nearly uniform nearby

(D) wen fig WA siferpan 2, T ke 8
STIfer 3TEHT &

jally with

statement is

The field decreases linearly on both

sides of the midpoint

@ The field is zero at the midpoint due to (D) The field is maximum at the midpoint
| but strongly non-uniform nearby

PR
(&)

axial symmetry %
. L-ﬁ:
75. ¥4 H S o1 A fim R R S e fy o
o= & ¢ Bk
p N
e & 9 o a1 sy w8 8e
(B) 3 ae g W PR e g

(A) 3T ATIH S W TS &

(C) AT AUAM A @ giar g (D) o A% S TR 3T e §
The velocity of sound in a gas is given byv = YP  Which statement is correct?

o3 .
( Velocity increases with increase in = (B) Velocity depends only on pressure

temperature P .
(C) Velocity is independent of temperatureg% (D) Velocity decreases with increase in bulk
};q modulus
76. T ST STI-oE FRY AT < U W Al g & & aT & | FRR ot § e W He A
TTe T GRTT?
(A) ST T ST el T T ¢ el @R (B) i TR SR R e # ae @l ¢ Hifh
ST & SN ¥ 8 St @ Tferefter AT @R B
(C) e TR IS Yg TITIROT et el e, (D) =T TR QT Sl STl § Sl HRT 37K o
areIfty Stiafen ST GAfaRoT g € & Y & orererd gt §

A neutral current-carrying conductor is placeg }n a uniform external electric field. In steady
state, what is the net mechanical effect on theconductor?
2]

(A) The conductor experiences torque only%;’ (B) The conductor experiences a force along
current due to acceleration of mobile

& %
el charge carriers

The conductor experiences a force
perpendicular to both current and
electric field directions

when current becomes zero under o
steady conditions
(C) The conductor has no net translational (D)

force, though internal charge
redistribution occurs within it

4




i T (4 3 forg e v P |
(A)3MLéR)ﬁmmmwmmm%aﬁTWW@Eﬁ%é

W(R):WW%WWWQW%WWWWWW@@H%%

W o i amﬁ%' (A) 3R (R) & 7 &, TG (R), (A) .,

@ (A)aﬁ;g?ﬁm%,aﬂmm)aﬁw (B) (A -yl ) ‘
IS | ‘ = '

©) () v wig (r) s (D) (A) 38, T (R) T &

. R) given below:
Choose the correct option for the Assertion (A) and Reason (R) gi is maximum ang .

L &

ot becomes unity inductive and
o it bemotes ity ive power becomes zero because the inductive a
Reason (R): At resonance, the reactive p

: sistive.
i edance purely re
capacitive reactances cancel each other, making the imp p

true, but (R) is N,
true, and (R) is the (B) Both (A) and (R) argon o
\/@‘) Both (A) and (R? are £( A)’ 3 the correct explana
correct explanation o .

(C) (A)is true, but (R) is false.
78. U It awg @1 AT9H T W R Tk qofa:
& TS, U & i} T fafeor:
(A) AIOEE T TR HOTeRT fSfertor & TaT= ghm (B) a@%wwﬁwﬁﬁﬁ? :
(C) forert fafemor & . dier ghm (D) RIS % HROT FATE WmeTT
A small body is placed inside a perfectly reflecting hollow enclosure at t:,lillll).era .
Af:er thermal equilibrium is reached, the radiation inside the enclosure 2 A
o
(A) Beidentical to black body radiation at (B) Depend on the nature of the y
) temperature T O | L
(C) Beless intense than black body radiaﬁg;n (D) Vanish due to reflection

o &

2 (D) (A)is false, but (R) is true.

;-Wm%wwm%,mg@qm%
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79. S 9 u AT GHRren fafeRvor eﬁaﬁww?ﬁw%%mﬁw@mm%m 1

TR :
(A) TR g & frfeheor arer gt 3 =g (B) ﬁrfm;mau/zé;@amammﬁ
' @

(C) fafeezor ar u §; g whder & araiag it (D) farfehvor et u/3 ; g Sfteer @ araier
T w1 & AT & THIAT 2

A perfectly absorbing surface is in an isotropic radiation field of energy density u. For a small
temperature difference from the surroundings, which statement js correct?

(A) Radiation pressure vanishes in an g
isotropic field; Newton’s law does notc.-
apply to radiation phs

(B) Radiation pressure is u/2; cooling rate i
independent of emissivity

(C) Radiation pressure is u; net cooling ra}e
is proportional to the fourth power of ;-
temperature difference

(D) Radiation pressure is u/3; net cooling

rate is proportional to temperature
difference
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%aﬁamm%f#ﬁ arqr T, 3 T, &, 73T,

ST ST HT 20% 32 o “

i . 0 32 WER B} I foer e 3 sy g a1 vt 3 aal & A et F AT
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A Carnot engine operates between two reservolrs
20% of the heat absorbed from the hot reservoir is

output of the engine is used to drive a Carnot refriger
reservoirs. What is the COP of the Carnot refrigerator itself?

I

[3]%3[4]

3

is rejected to the cold reservoir, the

ator operating between the same

| 72 qrg a3 4

‘here Ty > T, T

irs at temperatures Ty and Tc, wh

Q) Ty ®B) 4Tc
4T Ty —Tc
ey Iy L0 T
4(Ty - Tc) =2 Ty —Tc
p——r——— EE A sﬁéﬁi@%vﬁwﬂaﬂ@wﬁ?ﬂﬁ%'@ﬂﬁ%
e 3T & ST § SR H aﬁ@m@rﬁmm% | agc‘q'wa'@rasmaﬁ#m%?
(A) ﬁméaﬁwﬁrmm%,aﬁm:@@w (B) a@'aaﬁ‘r%mﬁaaﬂmﬁﬁ?m%
e d-Te § TR ferelt off STectg T |

(C) aﬁﬁmﬁﬁ@ﬂ%ﬁﬁmwﬁﬂﬁ% (D)

A particle is observed from two inertial fram

one frame and is momentarily at rest in the oj;h}%

(A) Inertia vanishes in the frame where the '~

. . i ()]
particle is at rest - between frames

(C) Inertia exists only in the frame where

the particle moves

03

o 35

Sy e T faRIe el ©

es 1n relative motion. It has constant velocity in
r. Which statement eXpresses inertia?

+ (B) Inertia depends on relative velocity

velocity change in any inertial frame

(D) Inertiais frame-independent and resists

&
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» (B) W HT 90° A 7 & 3R 5 AT e 5,

(A) Wwh oy 90° I i § 37K SHRIST e 5

e & o offer ST et T ael § 3fer §
(C) Yk mm 90° ¥ xR} Sl T e (D) W A 00° & arferd & 3N T oy
A liquid rises in a capillary tube when brought in contact - with it. Which one of the following

conditions correctly explains this phenomenon?

o (B) Theangle of

(A) The angle of contact is greater than 902, contact is less th.:m .900)
' and adhesive forces between liquid and

[

and adhesive forces dominate. £ .
e tube are stronger than cohesive forces,
€

ter than 90°,

(C) Theangle of contact is equal to 90°, Ezj (D) The angle of contact is grea
and adhesive and cohesive forces are B and cohesive forces dominate.

equal.

83. @WWﬁﬂWTWM@Wﬁ%I%WWN%WHﬁ%I fraferfera &
amuﬁrwaﬁvawafaﬁwwﬁamﬁaﬁmwﬁﬁmaﬁq@

a#—mwwwaﬁ%vrms

¥7 @ qiar 82 i)

(A) vzmsocT,amwf%arrgraﬁwwmiaﬁwwﬁn;% (B) vfmsm#ﬁma%,aa%uﬁamaﬂw
FA«T § TTferet St oc T

(C) S v, T TR 370] ST TSt St %(D) vrzmsocT,aaﬁWﬁrawgaﬁwwmaﬂw
ATGHT & W § Tfert STt ATeHT & WA @

A diatomic ideal gas at temperature T is in thermal equilibrium. Vibrational modes are not

excited at this temperature. Which of the following correctly describes the temperature
dependence of the root mean square speed Vy,s and the average translational kinetic energy

per molecule?
PerInoee L ‘
(A) vZ,s « T, and average translational ffg (B) V2 is independent of temperature,
" kinetic energy per molecule o T gﬁ while average kinetic energy per EYE
o molecule oc T }’lﬁé
%
(C) Both v,,s and average kinetic energy pe& (D) vZ,s T, while average translational
molecule are independent of kinetic energy per molecule is
temperature independent of T
Upn = (321 W
Z ——— &
= Gz |15 (€ = M Gu
R T 5
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@ @A e i o Frdee i e et (B) W?hwf%rmﬁafﬁﬁ@?ﬁ%,ﬁ%
SICEn gech e
(C) mﬁfﬁﬁam%mﬁwﬁa (D) mefwﬁaaq:ﬂ@mﬁ?%;ﬁﬁaﬂ@rﬂ/
" \ aﬁg-‘ﬁamﬁg’rsﬂ?ﬁ% TN
A diffraction-limited microscope uses light of wavelength A and an objective of numerica‘l -7 Kt
duced by half without changing the objectivé,  _ @
T

aporture NA. When the eyepiece focal length is re
which of the following statements is correct?
,\(9‘ Both magnifying and resolving power (B) Magnifying power remains unchanged; . 92
remain unchanged resolving power improves L
(C) Magnifying power doubles; resolving (D) Magnifying P ower doubles; resolVIng
power remains unchanged . power beco
% 1 oA A % S 35 ferg =t

mes twice as good

1 Ss.wm%&»'amﬁ@ﬂﬁgaaamﬁmﬁﬂ T
| o 9T b
- ﬁgﬁeﬁﬂ%mcrﬁﬁamﬁmﬂ"*
v

(A) ﬁiﬂﬁgﬁﬁﬁﬁaﬂmﬂaﬂm%maﬁﬁj (B) T
e e @Al ¢ | ; 25 e G € | N
1 2/

*5
a@man,mmgﬁaamwas (D) T I
Wﬁﬁgﬁﬁa%?qqﬂqﬁﬁ@m%l mmmmﬁvﬁm% Y
a steady curren n of a constant electric field. o0 &
describing the d b
7

finitely with
:5}_}

¥
=

(€)
t under the applicatio
rift velocity of charge

(B) Drift veloci
= the electric field and inversely 0
W&

carriers.
ty is directly propordonal to w

7

| A metallic conductor carries
Identify the correct relation

(A) Drift velocity increases inde
time under a constant electric field

juadtey
€

£
?ﬁ proportional to temperature
% D) Drift velocity is independent of the
2
x\i

J\Q/Drift velocity is proportional to the _
' electric field through the mobilityof =3 clectric field and depends only on
charge carriers & charge density
86. ﬁaﬁﬁaﬁaﬁw—mmmwﬁwmaﬁmaﬁmhm%? m“:f
(A) W@@gﬁﬁmﬁmﬂﬁwﬁé (B) Hgﬁrﬁmﬁwaﬁr@ﬁ@aaa@m% Ea
Prfara s fm Tl gl | A AT Sfarad e | \ﬂd:aﬁ
(©) mgﬁamﬁﬁqaaaﬁw (D) gaw%aaa-ﬁafa@ﬁﬁ
<rercon 1 T 3 ervera hevel T @ At A WE gy ¢
A E BE
{22

Which of the following statements correctly describes polarization states of light?
(A) Partially polarized light has no definite ' (B) Unpolarized light has a fixed plan f
vibration direction at any instant 5 vibration but random a.mplitu%e -

ne polarized light has electric field ] D .t
oscillations restricted to one plane it i’vzir;zamn geenm= atlyin longitudinal
perpendicular to propagation
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87. 1, <hteren o1 T FHA gﬁamga@ﬁwéwﬁaww%ﬁawm%mae%;h
%aﬁﬂﬁqﬁfﬁﬁﬁﬁ;ﬁ?—mmm%ﬁ%?

sqaR s (B) ey cverlm O ¥ T

3 .2

A lane-polal'ized light beam of intensity Io pasées through an analyzer rotated by an ang];
mlt)h respect t0 the polarization axis. Which statement is correct according to Malus’ law?

(B) Transmitted intensity is independen;

(A) Intensity varies as 1 =1 cos 6 I

. 2
ries as 1 =Io cos> 0 (D) Intensity varies as [=1,sin” 6

(C) Intensity va _
' : 3
88 @qﬁmm@mﬁaﬁo.ozu%lwﬁmmﬁmaaﬁm 0 0T
| ' o \' .
| (A) 18.62MeV ) 20.62 Me - %?
| (C) 931 MeV ;fg;'(D) 13.62 MeV &
\ A nucleus has a mass defect of 0.02 u. Calculatef;fjts binding energy- C%'D
| \_AA) 18.62MeV “(B) 20.62MeV w ?
(C) 931MeV (D) 13.62MeV
' e BIE e i e W
89. q&"qﬁﬁqa’ﬁmwwéﬁﬂp@m% l Wﬁﬁﬁﬁﬁﬁ?—mwﬁaﬁ%qﬁ%
Jaufar e Gy’ gt p = e iV
| h et p =
| ® g=mip=y b G
| G E=mc? p=mv
| 9 =pur=s S [P put
A photon has energy E and momentum p. Whiéﬁfrelation correctly describes its relativistic
nature? 22 ;
b B) E=mgyc’ p=moV
(4) E=%mvz,p=x (B) 0

E (D) E = mc? p=mv

© E=pop=7

n2

90.aﬁ?ﬁ@ﬁ%&ﬂ'ﬂﬂ,‘@%@ﬁﬁﬂ“j%nﬁ%ﬁﬁsﬁa@ﬁﬁwﬁ%=_—13'—6eV‘g{RTﬁ\‘rﬂ?ﬁ%lﬁ?ﬁfﬁa
ﬁﬁﬁ?—mmwﬁﬁmmﬁqﬁzﬁwmﬁm%

(A) n=3-n=2 ‘(B) n=5-n=4

() n=2=n=1 :(D) n=4-n=3

According to Bohr’s model, the energy ofan eleé}:ron in the nth orbit of a hydrogen atom is

given by Ej, = '—SE V Which of the following tii%nsitions produces the highest energy photon

emission?
(@) ‘m=3=2n=2 (B) n=5-n=4

\/ce)/\n=2an=1 D) Y e

> R SR BRI [ T
UEse 38 ; H
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(A)

(C) Exr®Vur

E=0,vV=fR

91 wmmgaﬂaﬁa IO s
mmmﬁmﬁﬂ%aﬁw%uﬁa%m(ﬂmme A

® gl vl
r r

(D) E«r, V. r 3 g aeff &9 & SEEI € |
M

A uniformly charged solid sphere of radius R has total charge Q. Which statement correctly

describes the electric field E and potential V inside the sphere (7 <R )?

(A) E =0,V = constant

(C) Exri,Vur

1
3 (B) Eoc_lz.’[/o(_
r T

: (D) E or,V varies quadratically with r

92. U= firer o = e o e W@ g, e — AL 3 et =1 A
m%lamﬁﬁﬁmwwwmmm%mﬁq—mmm%?

(a)

©

A dilute gas is maintained at fixed temp

e TR T T 8, e aee onw (B)

N YA I
e e o SraREfd Tea ¢, i i:?'; (D)

}

.....

ngwm%,sﬁqwﬁwwm
wqﬁagmwﬁs‘rm%l
mwaaawm%,aﬂzwmﬂavh

erature while its pressure is reduced significantly,

ameter. Under these conditions, which outcome is expected

without changing the molecular di
for the mean free path and the associated transport behaviour?
(A) The mean free path increases, but (B)

(©

transport coefficients must become

exactly zero

he mean free path remains unchanged; (D)

because temperature is constant

The mean free path decreases, so viscous
transport becomes less effective over

molecular scales

The mean free path increases, and
continuum transport descriptions

become progressively less reliable




(b)
(c)
(d)

(A)
(€)

Match List-I with List-II and choose the correct answer:

(a)

(b)

(c)

I @
-t

A)

C) aIV, b, L, d-1II

@ A
Fror o Faraor iRt (III) ﬂnﬂwﬁmmaﬁmﬁﬂﬂqﬂﬁm
ety ot oy e et g (IV) a@a#aam.maﬁﬁﬁéﬁ%ﬁwwﬁ
a-11, b-111, I, d-IV @) a1 b c-1v, d-111

(D) all b-1, c-111, d-1v

a-1v, b-1, 11, d-III

List-1 SList-1I
ey g
Resolving power of the eye (1) Bomin = 12255
Rayleigh criterion =~ (In) zzﬁblhty to distinguish tWO0 closely spaced objecs
Dispersive power of a prism\ \(III) Ratio of angular dispersion to mean deviation
Angular resolution of optical system (IV) Minimum angular separ ation requir ed for two
sources to be just resolved
a-1I, b-111, ¢-1, d-IV @) alb-IL c-1v, d-1II
c-I11, d-IV

11, b,
g

Foumegsl T g oo e

94. @mmﬁwu@w%:ﬁé (0,0), (2, 0y’ (0;b) gl

o ST fiig S m,sﬂﬁ(a,o)mwww%}?j

ﬁWWWM%,ﬁWW%mﬂ%%WX-ﬁWWWI E’%
a ; a/M+2m =
A = (B) _( )

3 3\M+m
(C) 3M+3m (D) 2 M+m

3(M+m) 3(M+2m)
A thin uniform triangular lamina has vertices at (0,0) (2,0) and (0,b).
A small point mass m is attached at the verte%ga,o).

If the mass of the lamina is M, find the x-

system.

coo%nate of the centre of mass of the combined
£
o

@ 2 2 (8) 2a(M+2m
3 . 5( M+m )
@ 3aew) @)@\’% ® Hrzm)
n (A0 \qj:) N>
03 © 40 | E;



% mﬁﬁw% nﬁmﬁgﬁiwmﬁgﬁﬁ I s o1 1 m;;:?;
% . Tt & G el TG, I
faT ‘H@ Hih R ke] %P : H (-
N 3v e
[ 2lte) 2 ® f=ire G
i © f= 3v N 5 / ;
; = D : v 7 L—’, /
o ® r=qve Tk
| Anorgan pipe of length L is open at one end and closed at the other. Due t0 end c.orrectiorl,’d the
ei.’fectlve length is L + e. If the pipe is excited in its third harmonic, which expression corre Y( .
gives the frequency of the emitted sound? v7 0 1l
@ f=g v ey mum Y
2(L +e) T wé; & @g%i
(C 3v € 5v é '
f=%r+ 7'§(D) f=5@+e t= &
/ e) i ( L
- 96. @Wwﬁiﬁwmﬁﬁﬁﬁaw@m@ F’%@)
w13 | Prafied 3 § A o 98 ¢ -l s
@) gﬁgﬁmwwmmaﬁm - ® A T AT
(©) o & S Tt o A € (D) crcon St AT B €
A particle moves ina circle of constant radius under the action of 2 central force. Ata certa.in
instant, the magnitude of its velocity is increasing. Which one of the following statements 15
correct? ;{%
?:;’ (B) The centripetal acceleration becomes O

(A) _The acceleration has both centripetal
and tangential components
(C) The acceleration has only tangential
component
L 7 @Wqﬂ%ﬁ@mﬂﬁﬂ,m@%ﬁﬂﬂﬂwm%lWmoﬁ,ﬁ?ﬁf%ﬂ?eﬁ@
aﬁﬁw@fxaﬂwmaﬁa%lﬁaﬁﬁﬁﬁﬁaﬁﬂmwwmﬁa@%
| (A) goft ) 3R p AT 3 fOTY Sfeeh AR, STEEAT (B) zrfh:o,a“mzr%fﬁammi%@ﬁ
| qUTieR 3 SR AT @ 3 s
f (©) afed = p, & e TR g S Sare (D) A — oo, Al TETH ST ST HAGR
AT 2

= zero at that instant
(D) The acceleration is purely centripetal
=

For a homogeneous isotropic elastic solid 2 i
obeying generalized ’
is related to the strain tens thr '3'Qg = Hooke’s 1aw, the stress tensor oj;
4 or &;; through Lamé constants A and . Which one of the followin
statements is necessarily correct? = g

e

(A) The bulk mod i ‘}5
modulus is equal to the shear : !;l (B) The material exhibits zero volumetric

modulus for all values of A and p strainif A =0
(C) ;\I‘he shear modulus becomes zero if (D) IfA - oo, the material beh
p . 5 ehaves as
incompressible

03 o v -




S el

T ererve

ozqmé:mﬂv%ﬁq
@ﬁmmm,ﬁm@aﬁbﬁﬁqmmmhmﬁmmﬁmm%
ST 2 Ei':
A) aaqaﬁasmﬁam@rasﬁm%,m%% (B) a3l 2R Tondor il Y w3,
mﬁ%ﬁamaﬁa&ﬂ’m% frfre aromET o)
(©) ey e e ) g &, R b (D) a STopei & il SR Y T 2, s,
et P 3 T © Syt 3 Ehfirer SeRTt 1 W

For one mole of a Van der Waals gas, the equation of state is (p+ gi;) (Vim —b) = RT where y_,

which interpretation of the constants ,

the molar volume. At sufficiently large molarmlume,
nto the ideal-gas equation?

and b is consistent with the physical correcthns introduced i
i, 9

s r (B) Both a and b represent attractive

(A) a accounts for finite molecular size,
interactions, but at different é%

while b accounts for intermolecular ;

attraction températures

(D) aaccounts for intermolecular attraction,
while b accounts for excluded volume
due to finite molecular size

(C) acorrects only the temperature
dependence, while b corrects only the
pressure dependence

103. a@mmﬁwgﬁmuﬁmaﬂﬁaa&mmﬁsﬁﬁmmﬁm%l SRR

e 3iR W ¥ G99 § TG BT HIA-T1 2 ;;;u
(A) SRR MR ) (B) S e dad g o & i g

T Fott TRl & (R F KRG % . AeAadl Sl TR UgUT Y Hehd @
(C) TR W el R AMAIN FHRUT (D) SAIRROT f e URHTY] 3 fmas St TR/ &
SAeheror e s @ S dwEE R

An electron in a hydrogen atom absorbs a photon and moves from ground to an excited state
Which statement correctly describes ionization potential and spectral emission?

: ! Cur
y Absorption occurs only when photon (-} (B) Emission spectrum becomes continuous

: [§N] :
energy matches the difference between(,:,;, since electrons occupy intermediate
discrete energy levels f:;i energy states
o . 1 1 i .!f:;‘ B E
(C) Ionization potential increases with (D) Ionization potential remains ﬁ%
excitation due to enhanced nuclear independent of the reference lowest
atiraction at higher levels energy level in the atom

R s
03 © K



S
TCa; ) WH T, A
“,wﬁawaﬁﬁwmw%’? A %mwm%mn > T, | hTT o6 9 o 3R

b

)

5 11 e . .
(A) ESR E&T@Wa@tﬁsmmm:m) ﬁ%ﬁﬁammﬁ?ﬁﬂﬁﬁ

T AUHH W g 0 %
(C) T vl s | R |
Pyt maﬁmﬁﬁm-ﬁﬁ (D) mﬂaﬁ%&?@maﬁﬁ?mﬁvw

ofo
Two reversibl : ”Z/J
e heat engines operate between the same hot reservoir but different cold B

servoirs. Engi i
reservoirs. Engine I works between temperatures Ty and Tc, while Engine 11 works between T

d T¢, with T _ )
an '.I'c, with T¢ > Tc. Based on Carnot’s theotem, identify the correct comparison of their T
efficiencies. < ~ \-
R \ Te
(A) Engi - 1 the same T,
gine I must be more efficient because; (B) Both engines must have the s hy = belde
L~ its cold reservoir is at higher 1*‘5 efficiency because both are reversible T
L =3 ‘ .
Eperamre ' T,
(C) The efficiencies cannot be compared (D) Engine I'must be more eﬁicien:c becausc? 411 {
unless the working substances are the temperature difference available to it T

ot SO LSO e
g A A A & A AT LT

105.WWW(CRO)ﬁgaa§haﬁwmgm
mavma@avhﬁq-m%? g
& Sna . s
(A) aﬁnqﬁmﬁmﬁmﬁmnﬁwﬁ% & (B) aﬁwaaaﬁﬁmﬁamﬁwéﬁ%,m@
memaﬂﬁaﬁﬂaﬁ@m r aﬁaﬁﬁ}ﬁﬂﬁ“ﬁ@m%

(C) m@sﬁ%aﬁaﬁmmﬁ%w (D) ey el e & =Tt @ AR gl S
<ty arafatid @ § aaaamaﬁﬁ;@%ﬁs’faﬁ%

In a cathode ray oscilloscope (CRO), an electron beam passes through mutually perpendicular
electric fields for deflection. Which statement describes the beam motion and resulting trace?

5 (B) The beam shows independent
in each direction, but this alone does ng;é deflections along two axes, forming a
determine the observed trace & trace set by applied voltages
oo
(C) The beam continues undeflected after (D) The beam follows 2 straight path as
e leaving the cathode despite applied electric forces balance in perpendicular

m fields directions I

03 ©

/(\Aylhe beam undergoes parabolic motion &




rrE——— e
T

(B et 3 forg), 7ok &AM P

. ' RIGED
Waﬁuﬁﬂﬂﬁﬁﬁm a)p,a)sfmTch g1af "
R AT ST, (e v, e g o AT A S

SEIRE 4 el I T RP &y
(w;),wsr’wLC) &;mqﬁm / f)_s_ OJ;,C o 2(1)LC E‘é
(A) wrc - (B) a),’, = 2wy, Ws = 5

! -—

a)zl) = wpr a).S" = waP wLC - 4, , wLC

w o Wrir ="
D) o) =—-, ws =20 YC T 72
() p wic wp =7
(C) wz” =__p’ CU; = 4w, Wic = 4 . .
4 d an ideal L-C circuit are o)
an

2 i stem,
A simple pendulum (small oscillations), a mass—spring S};n A respectively. If the length (f
. - . frequencies are Wy, Ws
set into oscillation. Their angular

d the

. ss unchanged), an

dulum is quadrupled, the spring constant is quadruPled.(Irlllf:1 e gl
: : £l .

the pen um s q d (capacitance unchangéd), which relatio

inductance is quadrupled (cap. e

: ') wh w) ) is correct?
frequencies (wp wy wyc) is € = Wt A S

FL:'.,,,' ’ = wLC
, Wi ”jf""*‘(B) a),’, = 2wp, Ws 2’
I e — E—— w3l

(A) a)z', = Wy, Ws = 2ws, Wi 4 w0y

. Lo e oot
p /! = w -
. A Wrc (D) wzl, = -—2-—, Wg 20)5' LC 2
(9 wp = -ZZ—’, ws = 4w, Wy = 4

T e i ST IR £ AT 8 & G A Y oreht & | e 3 iR e SR Iead el € | 5
107.

maﬁﬁwﬁaﬁtm%aﬁﬁwmﬂﬁmﬁ ! 0

(&) e e 3 S v A ((B) 5 P e A et A 0 e
ARl 3 T S Bl ¢ SR e B BRI g & et § mym
Y AT T S A | i w2

(C) TS RIS Farer st e et &, w7y (D) @amﬁ,@ﬁ@mmﬁ%m,
TR S A Yeehia & wHa-fik g TeTeh <t TR Y Wod TgTeh |

A conducting plate moves with uniform velocity through a region of non-uniform magnetic
field. Induced eddy currents are observed within the plate. Identify the correct inference
regarding the nature and effect of these currents,

(A) Eddy currents arise due to change in fKB) Eddy currents vanish in conductors of
magnetic flux in the conductor’s frame g high electrical conductivity ‘
and produce forces opposing the motion

3
i3

£3)
(C) Eddy currents are induced only if the J(D) Eddy currents always enhance the
magnetic field is time-dependent in the motion of the conductor due to energy

laboratory frame gain from the field

03 ©
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For a particle moving under an inverse-square central force F(
1

= (1 + ecos 0); which condition on the total mechanical energy

elliptical orbit?

(4) E<0 ., (B E=0
€ g_k & (D) E>0
2r Y:J

0. @ﬁhﬁamwﬁ%mm—ﬁ?ﬁfwﬁ:ﬁ Ee+pe’ R

(R TN Yerr T IM?

© Yg=E (D) Yo =E+2P<

A non-linear elastic material obeys O = Ee +ﬁ =5

modulus Yegr at strain e?

(A) Y, =2E+B€’

(C) Yeff =E

uo.qaseaﬁ@aaﬁ?@ﬁﬁ
qmgq%aﬁaﬁwmﬁafru

Wﬁ%ﬁ%ﬁi@ﬁﬂ%ﬁ@%laﬁﬁ

B
(B). fi= f 5=
(D) f fv+u

(@ Afi= P

an observer are movmg in the s

A source of sound and
peedsuina medium Where sound speed is v,

each other with equal s
frequency f' in terms of source frequency f? ’-'

/: (B) f fv+u

(@' =1

) .(/(D%f'=fv+u
“u (A v—u
— 4

03 © - 47

e wTez H, STl
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what is the instantaneous (tangent) Youn g’s

g V=

JaE R T, 21, < Siféra st £ @aanqﬁfasm&aw-@ﬁ?

e e S e i () = - mﬁwﬁmm%nwﬁww
A —"(1+‘3C059)%'€Wﬂlﬁmmfmm@ﬁmﬁmadﬁwaﬂﬁmﬁﬁ%° L
Vif) E<‘L , (B) E=0 7
£ B= X o E-0

r)=-% , the orbit equation is

E corresponds to a bound

ame straight line. If both move toward
what is the observed

(' (o

w + (2
Rass

)




111, A R e, oA e F A A
HI-TT HUT TE &7 {
(4) wﬁmmwmﬁ@m%aﬁrm (®) o g e e 9 T & e
s ol 3y e & ngaﬁaaaﬁme‘rsrﬁ%'
(©) mmﬁmﬁwﬁﬁ,aﬁwﬁmm; (D) vﬁmmﬁmaﬂ%ﬁm
e et i & i SR A TR “jﬁ%m@m%l
1 R A g |
. on are separated by

urrents I and I, in the same direct10

arallel conductors carrying €
ﬁts is correct?

g stateme
= (B) The force
the fields

Two long, p
a distance d. Which of the followin

The force per unit length is attractive :

Ho 112
and equals =~
q 2nd

per unit length is zero because

cancel at the midpoint

e 021

(D) The force per unit length is attractive

(C) The force per unit length is repulsive
because the magnetic fields oppose each and equals ol 1d2
am
o A/L %

other
112. ﬂ%ﬁqwaﬁfmﬂm)aﬁ?m(m%maﬁﬁmgﬁw |
rfee (A): aﬁﬁwﬁamﬁa@mmmgﬂmmm%l %
W(R):uawvrwﬁﬁWanmm% ﬁﬁﬁaﬂqﬁm%ﬁaﬂm@ﬁﬁam%l
A) (A) o &, T (R) §A & __ ' (B) (A) 3R (R) A g §, W (R), (A) A et
: IR el AT ¢ |
e .
(C) () waE, WY (R) AT (D) (A) iR (R) AT T &, 3R (R), (A) I @&
HARAT AT G | ’

Ch H

Reason (R) : Dam
ping introduces energy disst
Remon 0 e gy sipatlon in the system, limiting the amplitude to a
(A) (A)is false, but (R) i ;
A : is true. =
5 e 31 (B) Both (A) and (R) are true, b i
ii N the correct explanation 0; (: )t it
is true, but (R) is fals |
e. (D) Both (A)and (R) are true, and (R) i
correct explanation of (A). e
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13. R S a'awﬁé@‘mwmwﬁmwﬁgm%wmm% | g Tae

3 STE TRETIE THTE T Wel qoi rm §?
EREIERGRIE - mmﬁwﬁaﬁmﬁm%ﬂ%

©

An uncharged conducting sphere is placed near a fixed positive point charge

rﬁﬁwuﬁmﬁwwm%aﬁﬁ?ﬁmm (D) ST Fpaet el A ST o R T R,
W 9 AV AR ST g serp feraor o A

without contact.

After electrostatic equilibrium, which statement describes the interaction:

(A)

©

; . ; ion as
Net force is zero since the sphere (B)_-Sphere experiences attracti

: 3 is i ser than
remains overall electrically neutral negative charge 18 induced clo

AZEN

positive charge
: : & induced
Sphere experiences repulsion dueto <= (D) Force depends only on total ind
v . | . . s .
positive charge induced on the nearer = charge and not on 1ts distribution

side

114. T THTH ATH A TAT FHIA anqﬁﬁﬁ@%%ﬁﬁqﬁaﬁ:mﬁﬁﬁ?@@m@ﬁmw
SN ¢ | i A zﬁaﬁz-ﬁm@,aﬁawﬁmﬁ@aa%%quaﬁﬁnaﬁqﬁqm%?

(A) ST quie: T T § SR ARoTHT T (B) mmﬁ@gmq@w%aﬁ@-

(C) ST T Tl TEaT § e TR %(D) awﬁwvgh:%m'@m%aﬁtﬂé
e 3 HROT STRERT SRl 3 8 % TeeRToT Te- At S .

Two waves of equal amplitude A and same frequency propagate in opposite directions in a

linear medium, forming a standing wave. If the medium is slightly nonlinear, which outcome
best describes the validity of the superposition principle?

(A)

(€)

Superposition holds exactly, and the (B) Superposition holds only at nodes and
resultant wave remains a perfect ‘Ej fails at antinodes

standing wave 23

Superposition becomes approximate, =~ (D) Superposition fails completely, and no

and additional frequency components interference pattern is observed
may appear due to nonlinear effects
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15. e e1q et Rereet  fm | = AT '4’/“T%Wsﬂa€1ﬁa¥rsaqsfﬂ$ﬁﬁ% STt ] e e, T
WE““'“'““‘me%luﬁmmmﬁaamnwﬁmm(ww\m%%ﬁwmﬁ
T ST URE g

(&) ﬂﬁwﬁaﬁam%mmmm% (B) et/ AT E

(C) uamamgunmmﬁswmw (D) THATEE
EARRCRA RN

ATZe ~¢/KT where ] is the
perature of the

son’s law | =
e work function. If the tem

does the current density changezg » /#;f

A metal surface emits electrons according to Richard
current density, T the absolute temperature, and ¢ th

% [E4E
E (D) It becomes 4] E]J,a,: 4

metal is increased from T to 2T (with ¢ constant), how PT
approximately? ot Xi
: o~ O/KT 7 2P (ﬁﬂ ¢
(A) It remains unchanged because work (3 (B) Itbecomes] X y
t A5

function is constant

It increases by a factor greater than
4 due to the exponential term

us. ﬁWWW(A)aﬁTW(R)%muﬁmgﬁn
it (A): qaanaﬁmm,a%qmﬁﬁga P PEIEE] asrasaaaammaﬂ%mam

AR, wmummmm%l
&R (R): ﬁqaaa%maﬁwmwl
Seekdciad ;
A) (A) A, g (R) T =

(C) (A)aﬁT(R)aﬁHﬂ% W(R),(A)ﬁﬂﬁ (D)
ST Tl AT S |

2 (B) (A) TR, 7 (R) ST |

(A) 3R (R) 3 T &, 3R (R), (A) H HR
SR HAT ¢ |

Choose the correct option for the Assertion (A) and Reason (R) given below:
uniform electric field with initial velocity

u’
1

Assertion (A) : A charged particle entering a region of
perpendicular to the field follows a parabolic trajectory.

Reason (R) : The Lorentz force due to the eleetmc field varies in magnitude and direction,

\..r

producing non-uniform acceleration.

(A) (A)is false, but (R) is true. " l/(A) is true, but (R) s false.
(C) Both (A) and (R) are true, but (R) is not (D) Both (A) and (R) are true, and (R) is the
the correct explanation of (A). correct explanation of (A).

R S
E

n3 < s

»
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(7. TER-1 1 I e S ok wrdt I g

| eI - g

(@) TEHTHR- e Ferifer (I) ' C=4ng ;;_%

(b) el wenfe (an  U=cv?

(c) it &m & ¢ Yt (I10) E::ZEII

(d) S 4R st V) c=%

(A) a-1, b-1V, c-II, d-1II (B) a-II, b-I, c-1V, d-1II

(C) a-IV, b-II1, c-I, d-II (D) a-1V, b-1, c-111, d-1I

Match List-I with List-II and choose the correct answer: O rf:’([

List-I g_,ist-II Y Iz i QT

(a) Parallel-plate capacitor m == dmeg s, EYE

(b) Spherical capacitor . TP = %C V2 E)i%?:
| (c¢) Capacitors in series (III) _C—z; = chi

(d) Energy stored in a capacitor awv) ¢= 8—:’;

(A) a1, b-1V, c-II, d-III (B) a-II, b-1, c-IV, d-III

(C) a-IV, b-III, c-I, d-TI (D &IV, b-1, c-III, d-II

\(B) i i e fydt % o

(A) ifF e veref 3 Hfiar Yeehia & .
FHASTT A ¢ 3R YaeAefierdl y o %@?ﬁ%l

AT QA @A AT g |
L (C) iR 3= ATOHE W e f3gE YU m (D) TN IISehT TRATULST o 3Tid e g8
YA SR Tt YT BT § 3R o e W Sew
g

A magnetic dipole of moment m is placed in a uniform magnetic field B. Which statement
correctly describes why only paramagnetic materials show an increase in magnetization with

temperature decrease according to Curie’s law?

®)

(A) Because magnetic field inside ause thermal agitation weakens

paramagnets is independent of

\

alignment of dipoles, and susceptibility

temperature.

o 1o 4 4

. 1
varies as y o -

(C) Because the magnetic dipole moment m - “(D) Because paramagnetic atoms have zero
becomes zero at higher temperatures. intrinsic dipole moment but acquire one
at low temperatures.

yo 51 s



119. T e it g ey Mmﬁﬁaﬁﬁﬂwm(wm)mﬁ%lm*mmwﬁm
Wﬁ“@ﬁ%lww%mmgﬁauhﬁqm%?
4) Wa@%maﬂaﬂmmaﬁ%

R

) (B) ey grer P 7T A @Y o T AT

X el

4.0

(C) AT srafafi e & s sriafw 3t (D) RIS
A AT W R et &

o7

ansion) into vacuum in an insulated

An ideal gas undergoes a free expansion (Joule exp
new equilibrium state. Choose the correct

container. After the expansion, the system reaggles a
i

description of this process. R
o

(A) The internal energy decreases because 5§ (B) _ The temper: gh
™ done by the gas

re decreases due to work

volume increases
(D) The pressure remains constant

(C) The temperature remains unchanged

because internal energy depends only on throughout the process

temperature
g aR3E

120.

A cyclic heat engine is claim

waﬁwmw%aﬁﬁwmm%%a@@@m@aammm
quid: 1 e & AT &, wmm@émma@mlaa&mmmw

FTE?

(A) g <A HETTRR % gER R % - f
idh FHUT BT ST BT §

(C) g ST el Tt =ik % oY Wel 8

ed to absorb heat from a single thermal reservoir and convert it

M@{i

Y (B) af e T oTad € 9 T S

(D) afe wifsear ard-Sfers 2 oY g e i

completely into work, with no other effect on ‘:gne surroundings. Select the most appropriate

evaluation of this claim. br,g

(A) The claim contradicts the Kelvin—Planclgg (B) The claim is valid if the working

(C) The claim is valid only for a reversible

statement of the second law };}‘l substance is ideal

(D) The claim is acceptable if the process is

cycle carried out quasi-statically

03 ¢
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ATHHUA (A): : e
(A): T <t R 2revs et e sveden 3 er e & @ e 3 o

RO (R): TT5eS & Fam & argar : .
¥ gaT A , et srate & e st i araren & s amifiE Ao 3 3/2 T

A) (A) IR, |

(A) (A) AR, WY (R) T 21 (B) (A) 3R (R) AT, 3 (R), (A) F1 7
ST FAT ¢ |

(C) (A) AT, WY (R) I 2| (D) (A) 3R (R) 3w & 7 (R), (A) FTF
ST Tl AT ¢ |

Choose the correct option for the Assertion (A) and Reason (R) given below:

As lsertlon (A) : In a space charge limited dioqé,if the current varies linearly with the applied
voltage. &3

Aooor: . <
Reason (R) : According to Child’s law, the current in a vacuum diode varies as the three-halves

power of the applied voltage under space charge limited conditions.

(A) (A)is false, but (R) is true. (B) Both (A)and (R) are true, and (R) is the
correct explanation of (A). ‘
(C) (A)is true, but (R) is false. yoth (A) and (R) are true, but (R) is not [
& the correct explanation of (A). v
LA

VAT

o

i

2.

?

o —y S — T A |
e & | foweht foig o fonelt mqﬁmﬁﬁwm@’fwm%,mﬁaﬁ% AT G ¢ | AT 3 &7
Bt IR A %,a}ﬁaﬁﬁﬂwﬁvrésqﬁ:ﬁrﬁa@a?namwﬁ%?

A) 2p== (B) 4¢=2n
2 U7 &
ﬁcﬁ“%ﬁy\

(C) Ap=m (D) 4¢=0

Two harmonic waves of equal amplitudes A but slightly different angular frequencies w; and w;
interfere. At a given point, the resultant displjééement is observed to be zero at a certain instant
even though the amplitudes are equal. If the ﬁl_iase difference at that instant is 4¢, which

condition correctly explains this observation?: -
1is) f

(A) Ad’:g @) 4a¢p=2n

(@) dp== (D) 4¢=0
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r 5
& E&?
; =L +L,+2M :
Q) Leg=LiL, +M (B); Leqg =11+ L2
5!
o - D L1L2
(C) Legq=Ly+L; M (D) o= e LZ

Two coils with self-inductances L; and L, are magnetically coupled with mutual inductance M,

They are connected in series so that the mutual flux ajds the self flux (series aiding). Determine

-
the equivalent inductance of the combination. "’j
‘3
Lq=Ly+L,+2M
(A) Lg =Ll +M ‘ N/(B)? eq = L1
LL
Lg=1L;+1,—2M - (D) L
(C) Leg=LliTile i e

e ———

124. ﬁwﬁﬁmﬁwm@aﬁmwmﬁa@@mﬁq%m Vinps 7 3R Ve T IS

it aﬂmamaammaﬁ(RMS)awﬁmﬁ%%@mﬁ#aﬁ? o1

@ﬂﬂr

(A) Vrms <V <Vpp Vmp <V < Vs

)

e

(C) Vmp =V = Vs

8

v < Vmp < Vrms

For an ideal gas obeying Maxwell-Boltzmann statistics, let Vmps ¥, and vy, denote the most

probable, mean, and root mean square speeds, respectively. Which of the following orders is

correct? e

&
t{“‘
o

(A) Vims < V< Vmp (ﬁ Vol ¥ < Vome

""vi

-

(C) Vmp =V =V (D) < Vinp < Virms
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(A) @.—.ﬁﬁ@asﬁ;%‘-ﬂmﬁmm (B)
| HOTTE®
. g A & A9 =OE
(©) e & farwra 4, W Tl § HITeTsh (D) @ & &7 A, 2 o =z
A uniform

solid sphere (mass M, radius R) and a thin spherical shell (same M, R) are given.
Compare the gravitational field and potentiakat their centres.

LB

) o
(A) Field is zero for both; potentials at = (B) Field is zero for both; potential is more
o0
centres are equal ) negative for solid sphere
(C) Potential is zero for shell but negative (D) Field is zero for shell but non-zero for
for solid sphere \%dssphere
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