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modulus K, and Poisson’s ratio ::j::lsl?:g to thif_‘

(C) ageyor qUNE G
For an isotropic solid, Young's modulus E, bulk

ifvi ile K ains ic antity must decrease a
(1= 2v): if v increases while K remains constart, which quantity

ELEE
(B) Bulk modulus K ﬁ‘%

(D) Poisson’s ratio v I,
— i

given relation only?
Young's modulus E

(A)

(C) Shear modulus G 3 b
SR =T — B
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(C) i egmr Fam arwmiw WAk e, (D) uﬁsﬁarﬁraaﬂﬂ;rﬁ%aa
A 75 gEdr Farei s 9T gl )
: 5 torsion, and a slender heam of the
oy pﬁ:u;‘inii elastic range, which statement

A homogeneous isotropic circular cylin .
1n

same material and length undergoes pure bending.
5 (B) In bending, normal stress varies linearly

from the neutral axis; in torsion, shear

is correct?

(A) In both cases, normal stress varies =}
linearly from the axis and shear stress.J : '
vanishes =) stress varies linearly from the axis
Torsional rigidity depends only on -'-'E' (D) In torsion, maximum stress occurs at the

B centre; in bending, it occurs at the

(C)
Young’s modulus, as flexural rigidity
does neutral axis
3. ﬁmmﬁﬁﬁaﬁgﬁﬁm@mﬁﬁ%aﬁmﬂmﬁﬁiﬂrm%f waf & fagia
% S/, TeRTRT GIRT o AT ST Te 9% gian ¢ fored fere:
(A)  waeiir qey AT R (e a1 aifdaa)  (B)  WebIT &1 AT SHfeiencd giell &
e |
(C) W giten = g & 3 0 g
A light ray travels between two fixed points g a medium where refractive index varies
continuously. According to Fermat’s principle, the actual path followed by light is the one for

which: FE
(A) Optical path length is stationary (B) Speed of light is maximum
(minimum or maximum)
(D) Distance is minimum

C) Time is always minimum




prepp

¥erlr Parsonol Exdme Gukds

(IT) ﬁwﬁﬁﬁm%mﬁaﬂ-ﬁ%mﬁ'l; i - frdr et

EEE WﬁmiﬁWmﬂ&ﬁgﬁ;ﬂmﬁm ¥
ﬁ'q?hmm ﬁﬁﬁﬁi W ]

R R0 et F F w2 il .‘

(A) 1,1, mrafRv (B) e 11, 110 &R IV

(C) Faw 1k (D) ¥Faw i, 10 afRIV W

Consider the 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.

ejﬂn The resolving power of a prism depends on itsdispersive power and the base width of the

prism. ()

(I} Increasing the wavelength of light improves Ee resolving power of an optical instrument. |

(IV) Diffraction effects impose a fundamental limityon the resolving power of optical systems. (iﬂ !

k

Which of the above statements are correct? N Q- ﬁ =
(A) LI, and IV (B) 11T and IV only o

(C) IandIII only (D) I, Mand IV only
e gt R oot e el  uen v g FRR e waTe J 9 W e | A AR

5
: 2
‘-'{r}=?m[l-]:—2] %!ﬂfﬁmﬂﬂﬁﬁﬁ%,algmmm %,ﬁmu,aﬂrmmqﬁﬂﬁﬂ‘
o
ST T[0T 1 T T i AT 7 %
(4) 1 2nR* d _
P 1 B e
16Q dx S Q dx

(C) nR? dp (D) ﬂ=mfﬂﬂ

T 4Q dx 8Q dx
A cylindrical pipe of radius R carries a viscous liquid in steady laminar flow. The velocity w,,.ui" 9

2 "
distribution is V(I) = Vypay I—Lz- . If the volumetric flow rate is Q, which expression ?ﬁ
5 L U ¥

) i) - ; dj] =
correctly gives the coefficient of viscosity 1 in l:e@s of the pressure gradient E, radius R, 2
(]

and flow rate Q? S i

A  R*dp @ n=_,2“R4EE 4 hﬁ%
T O P oy gt
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4

A meter bridge is balanced at 40 cm when a resistance X is in the left gap and 1042 in the rigy,
gap. If the resistance per unit length of the fubter bridge wire s non-uniform and varies lineay)

)
along the wire, which statement is mntct?ré:*
(A) Wheatstone bridge principle fails &5 (B) Balance condition is no longer valid iy
completely 'h simple length ratio form
(C) Balance condition remains % = g (D) Balance condition becomes independey

of wire resistivity

7. m@ﬁﬁﬁﬂmwﬂﬁ?ﬂﬁﬁmﬁﬂﬂﬂﬁﬂﬁmﬁﬁﬁﬁmm%lmﬁ
ﬁmmﬁm#ﬁqmmgaﬁmm‘%
(A) mﬁmmﬁm@iﬁ%ﬁwﬂ% (B) = W SAgft o HIOT & AR & F

wE T & N ATy A TEE o HaY A ¢
(C) & vared &t denait o e el O (D) ! I= SR & R S ACTEH FH
it &, forrd o= wnfoes fAriea me e d

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 propaga penetration with minimal attenuation

»/8082£08

. (C) They do not undergo reflection at (D) Their high frequency leads to shorter
% material boundaries wavelengths, enabling higher spatial

resolution

e

4
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g. a1 % HEh-11 & e RS ot ot sen g

-1 (o ) 11 (Fre) | N

(a) TH () =il o oy s s aififee 1 R F0
(b) oo () ey ey s s e A1 e e 7
(c) =R (11T) ﬁﬁmm‘q@i@ﬂﬁmﬁmmﬂmmm
(d) W (IV) s =gt afheften s 3 ey ] &t o ST & s
(A) &II, bel, 111, d-1V (B) a-Il, b-IV, -1, d-1 ; L
(C) a-IV, b-I, e-TI1, d-II (D) a1, b1, 11, d-IV ™
Match List-I with List-II and choose the correct answer:

List-1 List-TI

(Particles/Components) (Desr:ript@}
(a) Neutron (I} Controls @in reaction by absorbing neutrons
(b) Control rod () Fundameig}l particle emitted during beta decay
(c) Neutrino (III) Neutral pﬁi&:ie responsible for sustaining fission chain

reaction )
(d) Moderator (IV) Slows down fast neutrons to thermal energies
(A) all, b1, eI, d-1V ), (B) -, b-1V, c-II, d-I g’ﬁ
(C) alIV,b-I, eI d-Il / ‘EP_} a-Il1, b-1, c-I1, d-IV
g, -1 %1 -1 & e HifSrg o el aw gim:
T o o

(a) eftes e (AM) (1) Feaeh e et e 6 g e f e &
(b) fewtemem (Rewwm)  (ID nﬁgﬁha@ﬁwﬁﬁmmm%

; e X 3 ST SR A 8
B {0 ¥ oo o oo e 9 2
(A) a-IT0, b-I1, c-1V, d-1 (B) a-IV,b-III, c-I, d-II
(C) a-lI, b1, c-11, d-IV (D) a-II, b-III, -1, d-1V
Match List-1 with List-1I and choose the correct answer:

List-1 List-1I

(a) Amplitude modulation (AM) (I) Used fowuitage regulation in reverse bias |
(b) Demodulation (Detection)  (II) Recovefsjinformation signal from modulated carrier

(¢) p-njunction diode (III) Earrier@ve amplitude varies in accordance with signal
(d) Zener diode (IV) Allows @m:nt primarily in one direction due to
junctiogpotential G 4.
JA) a0, b-11, eIV, d-1, (B) a-IV, b-III, c-I, d-TI
(C) a-lIL, b-1, 11, d-TV (D) a-I, b-III, -1, d-1IV

03 ¢ 5 @
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mﬂﬁﬁq%ﬂmmﬁm ﬁqﬁﬁtﬁﬁ’iﬁmﬁﬁmﬁﬂm?
(4) aﬁmwnﬁamaﬁ%mﬁmﬂ! (B)  aifpas st it e S =
Lk

sftafia e ¢ »
(C) maﬂm@mmﬁwnﬁam
syafafia @t 8

A metal surface is illuminated by light of fre

(D) siferapere TRt F o SeHe 2 A
srafafida @ &

quency f just above the threshold frequency f, s

toelectric emission change?
the intensity is increased at constant ﬁ'equeng, how does pho
(A) Maximum kinetic energy increases whEé_l' (B)

Both maximum kinetic energy and

= emission rate of electrons increase

emission rate remains unchanged 5 By
. | " i
Both maximum kinetic energy and 5

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

kinetic energy remains unchanged
1. RUTCAC w%ﬁ,waﬁféﬂ%ﬁfw,maaw&wﬁ
ﬁﬁmﬁﬁﬁz—mmﬁmﬁnﬁm#wmﬁ
: (A) ﬂﬁ?maﬂ}ﬁfﬁmﬁﬁmm@ﬁs (B) ﬁﬂﬁ@a-&aws@%ﬁaﬁ_
e AEmAdTAAt G e, R s Do
g HAETYE T €

©) wifsE A daRem £ (D) il w3 YRR & ST whRY 7

HrEEe dfees G &l Sl @ g g
|
' For a given AC input, a full-wave rectifier produces higher efficiency than a half-wave rectifier.

ayferer TaraT FaTe Al g

! Which statement correctly explains this difference?

(B) Because full-wave rectifier utilizes both

(A) Because ripple frequency in half-wave
£
E > half cycles of input, increasing average

rectifier is twice that of full-wave -
; ©
y rectifier S DC output

ca
(C) Because the peak output voltageis 7! (D) Because diode resistance is zero in full-

v doubled in full-wave rectification wave rectifier
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12, A3 R 0 Sif¥iERa (A) 8 oo (R) 3 o ot v g
arfiener (A): T % W ARaftia & aven e o A oft Sgaebier i g s & el e

T T gl |

m[R}:ﬁﬁWﬁﬁﬂﬁﬁqﬂﬂﬁaﬁéﬁ% £ 3 T 3 ey TR 3 O 3 e 8

Wﬂgﬂaﬂﬂﬁﬁﬂﬁﬁi@m%l :::.:;:

(A) (A) 3@ ¢ TG (R) § ) B (B) (A) @@, uig (R) raed §

© (&R RZATIE M ®R), (A Ra@t (D) (A) ol (R) At &, 74 (R), (A) BT &
ST A @ | ST TR A |

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

Assertion (A): A ime-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)is false, but (R) is true, E3B) (A) is true, but (R) is false.
(C) Both(A)and (R) are true, and (R) is r_h% (D) Both (A) and (R) are true, but (R) is not
correct explanation of (A). oo the correct explanation of (A).

e —

e |
13, FraTa B S-S e B iR o e 87
(A) e SRR TR 1 R Pl ol e (B) i e 3y e (e o G AR

= HaE | il |
(C) T T=-Ful %ol § e gigHa st (D) uﬁaﬁamﬁﬁﬁwﬂrwwﬂﬁ
et e i O e Y e 2 | + gk

Which of the following statements correctly describes artificial transmutation?
(A) Itis the spontaneous decay of unstable ?}J (B) It does not involve any change in the

nuclei without external influence. ha atomic number of the nucleus.
(C) Itinvolves the conversion of one F::::r (D) It oecurs only in naturally radioactive
element into another by bombardmenti-j elements.
with high-energy particles. ad
14, TF YfEgre T aref-a1r 5 T 2 1 20 AT 26 e S et bt i i ST |
@ 1 ® 1
: = 8
© 1 ' @ 1
4 e 16
A radioactive sample has a half-life of 5 days. @culate the fraction of nuclei remaining after 20
days. =) Cyp S5
= $ Iy =
(A) 1 % (®) 1 [ i T p/;{
2 & 3
© 1 @) 1
4 v

03 ¢ 7 rﬁ
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15. %W%WWH%WW, (eir) dret T e A ﬁ'ﬂﬁfﬁﬁﬁ?ﬂ:ﬁﬂgﬁ

(I) Emf,pﬁnﬁmmmﬂ%ﬁﬁﬁﬁwmﬁ@“mw%?mnq
RULESE e &a *‘

() sir-gihe S oft affRfe § vy damF o iEFE T A aam g

() fé-fe ary awa gl cer 7l 1 v o WA g & 1

(IV) et e ks gift o - aremfe e ¥t €¥f &1 i

(4 L1, mskRv (B) e 11 2RIV

©) F5w1, makIv (D) e 13RI

Consider a photovoltaic (solar) cell operating under steady illumination. Which of the

following statements are correct? '
(I)  The emf'is generated due to the separation of phot

built-in electric field at the p-n junction, Al ) J
(I)  The open-circuit voltage increases lingarly with light intensity under all operating
=

ogenerated electron-hole pairs ,,,

conditions. =
(III) The short-circuit current is Prﬂpnrtimﬁ to the number of generated electron-hole
pairs. P

cell is limited by recombination losses and band-gap mismatch,
(B) IIand IV only
(D) [and Il only

(TV)  The efficiency of the
(A) LI I and IV
(C) I, 1M and IV only

16. Gei-1 o1 1T & forerr hifor 3i Hdt o g
- ‘1—“&‘9 Vi
(a) % i g, Ter Fgf D gof =3
(b) e 3= ey, qw SR MR =y @
(¢) amesf i o e &= [m§v=Jy_£
(d) fer g qur Hew 1 3 (VRlf" = f
AT i & feig Sier e
—(A) a-II, b1, c-III, d-IV ' (B) a-Il, b-II1, -1, d-IV
(C) a-l, b-1II, c-III, d-IV (D) a-I, b-1, c-1I, d-IV
Match List-I with List-II and choose the correct answer:
List-1 List-II
(a) Closed organ pipe (fundamental frequency) ) . fe z_t'i
(b) Open organ pipe (fundamental ﬁ'equm@ (m f= ;vz :
(c) Speed of sound in an ideal gas Eg (I v= |y2
i
(d) Doppler shift for a stationary observer %:l AY) =

a source moving towards the observer
(A) a-II, b-I, c-I11, d-IV
(C) a-I, b-II, c-III, d-IV

(B) a-II, b-IIl, c-I, d-IV
(D) a-II, b-I, c-11, d-IV
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L m#ﬁmmm%mﬁﬁﬁwuaﬁpmﬂmmwﬁmﬂwﬁm N 20071 )

mdm&aﬂﬁﬂﬁ a1 7€ fife g = gnfl

"..ﬁn B
[ } E ( : -
E:t 2 s
o P (D) Kb

double slit experiment, monochromatic light of wavelength A produces fringes of

: s

11'E'tclilﬂ§  a screen at distance D from the slits ‘f‘}ltch are separated by distance d. If the entire
width ﬁment o marsadina transparent med];;m‘[ of refractive index u, while D and d remain
grrange =

unchmﬂfd! what will be the new fringe width? — o

. ) £

(A) > u
o

© P K

— e aﬁwﬁﬂﬂwamﬁﬂm%mﬁemwﬁﬁm
ﬁamﬁuﬁﬁmﬁsmaﬂw@ﬁ%aﬂ?
mlgﬁwﬁrmamaﬂmﬂw&aqmmm% ﬁrsﬂwﬁ!ﬁ%ﬁauﬁmm#

. & forg

T W a()) T T e(A) TEATE ) e(l)uag)amaqumwﬁa‘f
i gl g ﬁqnuamﬁmmém%
5
©) e, a ¥@EdeRFmmaEH R (D) e(h) = a(h) Wit i 3 forg ot Tl
T e

A body 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 % £
relation governing these quantities.

e()) e a(}) and the proportionality is

same for all bodies at a given

temperature

(A) e(n) decreases as a(A) increases at
constant temperature

LQGD@E

(C) e(n)is independent of a(A) and depends Ji"p} e() = a(A) for all bodies at all
only on temperature temperatures

“-3-:;__—_

9 bt

.
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[ Forereon e of PraferfRe f @ - aftada @i

B For & AT 2t ST FErEeRe 8 3 f,
(4) mmamanﬁmmmaam%m el

e g ST |

(C) ﬁ‘lﬁﬁﬁmﬂﬁﬁ%&ﬁ?ﬁﬁrﬂrmﬁ (D) ool a1 TR AT T 3 o
w4 fEuFa g

o hution for an ideal gas at temperature . Whe,

Copilesthe Mpowdk ke sl R g changes Occurs in the distribution cury,,

the temperature is increased, which of the followin

(A) The peak shifts to higher speeds and the (B

v/ distribution becomes broader E_L; () The distribution remains unchanged j,
€ ifts uniformly

(C) The peak height increases and the & shape but shi
becomes narrower ":’
distribution glaﬁﬁmqﬁqmuﬂmﬂﬂﬁ%

20. Eﬁ%ﬁﬂaaﬂw#w&qwrmsgmﬁ‘aﬂmﬁi Py '\h*’

) The peak shifts to lower speeds and 1,
distribution becomes narrOwer

21 afevil & i T T g s i S 4[{
(&) 60° uf;; >
(©) 120° ——
’_[‘wnvecmrs&andﬂhmfemagmmﬂessumtsand4uﬂﬂsmﬁi;ﬂmﬂ§' If the magnitude of thej
resultant is 5 units, what is the aﬂg]ﬂbemmtmhmmﬂﬂﬁ ]
) 6 g I 29@&
(C) 120° B D9
o
o] =
e T R A AR e A s 2 e
(A) e Rads # g g A e At (B) SR e & et e see
Y Steft 3, srafes feer R & e &9 9 3 sTavEar Al gt |
AT A g |
(C) wrRE A i FmEfg (D) Hter ey o wfrEY WIS-ere] | e et
Fier offT vaf o WA | s f
Which statement distinguishes Fraunhufcﬁiﬂhcﬁnn from Fresnel diffraction?
Fraunhofer diffraction occurs without

(A) Fraunhofer uses parallel rays in the g
" field; Fresnel involves curved mvefmms

in the near field 'F"
(C) Fraunhofer occurs at finite distances; (D)
Fresnel requires source and screen at

infinity
10 E

any lens arrangement

Fresnel diffraction yields simpler
patterns than Fraunhofer diffraction
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mﬁaﬂﬂﬂﬁmilwwmmmxsﬁrz}wvtisHm%ﬁaﬁﬁﬁﬁ:ﬁ#ﬁﬂ |

72, @EN
SR G AR 3
@ o B vmas
© v =0'W-x9) O (D) v=wd
A pal‘_ﬁ‘:t_ﬁ' fmt_es Eimpl? harmonic motion, ﬁfﬁa certain instant, its displacement is x and
velocity is v. Which relation correctly connectd these quantities for SHM? L
(A) v? = 0’x (B) v=ax \J = wg?'i
(€ v? = 0?(4* —2%) (D) v=uwA ye V¥ (>
e—— e B
23, 3 R Q SR (A) 3 @mor (R) 3 forg @it rered RT:
1

aﬁ'ﬂ‘iﬂ“(ﬁ}ﬂ@?ﬂmﬁﬂ?ﬁﬂﬂ*ﬂ?ﬁmﬁ“ﬂ%% SRR AeErT 8, S A i1 % AN

aeaa g |
o (R): P & e v Pl mﬁwg@%ﬁmﬁg&ﬂmmamﬂwﬁaﬁmﬁ
g O A B IR &

() (A) I d, TG (R) TR o W ® FH v ®) () F1T@
E'l__":I S "Iﬁ Tl % |

© (A SR T R (R), (A) Safl (D) (A) T, T (R) ST

S HATE |

e Assertion (A) and Reason (R) given below:

Choose the correct option for th
the electric potential due to an electric dipole varies as %

Assertion (A): At large distances,
while the electric field varies as —:;
Reason (R): The dipole consists of two equal anid opposite charges separated by a small

distance, causing cancellation of the monopoletérm in multipole expansion.
SYB) Both (A) and (R) are true, but (R) is not

(A) (A)is false, but (R) is true.
93 the correct explanation of (A).
Both (A) and (R) are true, and (R) is the D) (A)is true, but (R) is false. =
correct explanation of (A)- }
3| Pufafea o & @ & & e

24, o wferetel aaT @ y = Asin (kx = cot) BT S o T
(A) m‘imﬂsqﬁﬁﬁgmmm (B) mmmmmeﬁ%,mﬁmm
¥g, TR el et |

4
(C) ﬁaﬁﬂn%mﬁmmﬁﬁrm%r (D) ;ﬂiﬁ%ﬁmm*ﬁﬂiﬂﬁmﬁm
i |

A progressive wave is represmted byy = Asin % — wt). Which of the following statements is

correct? o
=)
(A) Energy remains localized at each point iﬂ-] Wave transports energy without net
of the medium & transport of matter
(C) Phase velocity depends only on (D) All particles of the medium have same
amplitude phase at any instant

_—___——_-____-_
B o Il E'.i:
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25. s o e 3 R o TR A B 1 T A eI e e 3 ey e SR &
J) =l (1-5). 07 < Rt R e o sy 1 a3 afet 2 @ g o AT A B0 6
L

W o A R
(A) rs E; (B) faly ﬁ) o
B(r) = palo (r- F) @ B(r) ==~ (r" R ok
* )
3 o fo/o r¥
© 50)=52(r-J) ®) sy =22 (r-41)

r cross-section with non-unifor,

A steady current flows through a long straight wire of circula )
= Sl For a point insjy,

current density [(r) =/, (1— ;—Z},n < r < R where R is the radius of the wire.

1 i ld E a
the wire at distance rfrom the axis, which expression correctly gives the mﬂgﬂ?ﬁﬂg field B(r):
rz)

polof 17
@ 5() = ol (r-Fz) ® pp)="22(F
Holo i

(D) B() =5 (r— Eﬁf)

el Ko 90 o Pl & | 53

© 20 -H(-51)

00CE0E

[+
26. L FeTs 1 G a6 ane- ok s sedl k(T) = ko(1+ o) &
gt A Ty 3T T S, SRl T, ST, | R -t

TR TS AT ST YT 1 T S S ¢

kﬂ .
W S ) +5a2-1)] ®) 2m-my

k
© %ol -1 -5a2-17)] ® 2@-m)
€
A slab of thickness L has temperamrerdep:%ent thermal conductivity k(T) = ko (1 + aT),

where k, and o are constants. The two maintained at temperatures T, and
Ty(T, > T, ). Under steady one-dimensionaconduction, which expression correctly represents

the heat current per unit area through the glab? &?ﬁ@, [¢ /A %
ks « ® Yaopiinp

VEL” Tl -1+ 501 - 1) T paa kg A

) k & 2 g2 ®) Koo _ '

© fn[[TJ -Tz) -E{Tf _Tz}] L (i~ T2) H:JL% [_{[.Jim -rar’ﬁgfﬁf_"?}?
27. O BT Edte o fT @ S WP, V, T G S a1 T €, St dU = TdS — PAV @i §ge &

¥ | Pt & @ B vd SeTmie e S ad 9 3 gl 8 QW -

(&) RrRswL=0 w (B AEET=0 W

e
(C) T@P=0 & (D) fma U,V R gerdt s et a1
For a simple compressible isolated lescribed by state variables P,V, T satisfying
dU = TdS — PdV, which condition correctlyfepresents thermodynamic equilibrium?
(A) % = 0 at constant § (B) Temperature T=0

(C) PressureP=0 (D) Entropy S is maximum for fixed U,V

TdA=Pdv s TF = e
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28, e 01 3 fove - sl v V(%) ﬁ,ﬁwﬁgmﬁ@mﬂ%mgmﬂwﬂmﬁ

)
M
(B§ d’vl )
(A) dV B4
In?‘-ﬂ EJ dr 0

: d7v gilibrium
i _ e
For a particle ina one-dimensional potential V(x), which condition on 7 atan q

)
o
point determines that the equilibrium is stable? E
& d*v
@ %15?&“ EFB/]’J;;. dx![t’r{n
&V
(©) d’Vlu D) =0
P
29. s e T 5 e v 78 T T%l@ﬁwaﬁﬂﬁmﬂ?ﬁf ot qg it
U=2TA %Iﬂﬁﬁﬁﬂﬁﬂﬂﬁﬂﬂ,ﬁ%%‘fﬁﬂﬂﬁ?
m
(A) FERETTRE {B}*mﬂmﬁ% %
(C) -diveré & el (D) FRrwEd?
4T

is
For a spherical liquid film (soap bubble) of surface tnnsion T, the excess pressure s Ap =

andsurfamenergyU=2TA;{ftl1emd1l.muftheﬁﬂmhﬂwd,hnwducsthesurﬁcemerg}r

S o
(A) Doubles (B) Becomes half
EE?/ Becomes one-fourth (D) Remains constant

f

03 ¢ 13 E‘-.
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(1) ﬁﬁm%wmmﬁmﬁ
el Reen 3 e 3 ﬁhﬁqwmwmmwﬁ

() Ry et S sereftere e & e et &, s rrgaeien e
mxm%mwmﬁl |

(ML) ey smmonfeves @ R % arem, el et 3 e ey g amr e 2 71 7T 2 o
Sllicy e Hine = AM "fF‘!EﬂiﬁEﬂﬂTtl

k!

TR A ¥ P-A I @
(A) Luskm (B) e 13RIl
(C) Fasiairn (D) e 1T 3 11

Consider the following statements: :

e ialnln

Wl
9
2
2
3 . :
_ (I} In Langevin’s classical diamagnetic mcfd];], induced magnetic moment 15 proportiong|
the applied magnetic field and oppositgin direction.
(II) Magnetic susceptibility of diamagnetic materials is independent of temperature, wherg
“ that of paramagnetic materials follows y o %
(1) In Weiss molecular field theory, spontaneous magnetization in ferromagnets vanishes
the Curie temperature; consequently, the internal field Hip = AM also becomes zero.
Which of the above statements are correct?

(A) I Iand I Eé (B) 1andIII only
(C) TandIlonly %%, (D) T and Il only

31, T AC R i e it e e 3 o e T O e e s e e & | P i
ﬁ-mw@w%m%ﬁmﬁnﬁﬁmm%@aﬁmﬂ%?

(A) =it qUdRE F e TR A e e (B) i e Soll i ST g & o

ot wu & gfT wE
(C) wiffF arr dAeew @ 90" P g ¢, Bd (D) Fiifr g Ruaa o 30 FT g W
Ay v oney 9 9 ¥ gt ¢ Freeer = PRET FSaT 8

L2
A choke coil is inserted in an AC circuit inst%i’d of a resistor to limit current. Which statement
3
i r cnnsumedE nearly zero?
correctly explains why the powe ql,g y

(A) Because current is exactly in phase mfl:ﬂ (B) Because the coil stores energy g
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

_______———_—'—_—___
03 ¢ 14 @
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#._mwmﬁﬁﬁn%ﬁ'@fﬁﬁuﬁﬁﬂmﬂﬂjﬁﬂﬂrﬁ%ﬂ; —_—

%‘ a ‘{& #W ?E—qﬁm ﬂ a'-l R :H;ﬁt -i-i"’rﬂ.T'lTiT]' rnh bﬂ_“,d

sich ﬁﬁaﬁﬁmﬂﬁ amhﬁﬂf&i%mﬂmﬁmg‘wﬁa.

Eﬂ:; %:ﬂﬂ“%ﬁmﬁ-mimmwﬁﬁmmg]
2 & B 6 O

(A) Fam | A (B) et [ oI
() e 11 S (D) 1,113

solar spectrum and fluorescence:

-onsider the following statements on : .
- rption lines due to elements in the

(1)  The solar spectrum is continuous with éaﬂrk abso
solar atmosphere. b3

(1)  In fluorescence, emitted radiation

(11)  Fluorescence emission occurs at longe

>
has higher energy than the absorbed radiation.
r wavelength due o non-radiative energy losses.

YwWhich statements are correct?

(A) TandII only (B) IandI only
(C) MandIl only (D) LII and 111 %%
L2

FUg W 1L3x 10587 mﬁﬁﬁmﬁﬁw@m%mﬁﬁhmﬁﬁﬁﬁaﬁwm
=t 18eVE| a@aﬁmrﬁaﬂ{ergﬁmevﬁ} ﬂwmﬁﬁmﬁm:
>

=1
(A) 5.71x10" erg, 8.58 €V, 4.65x10"sec’ 4«(B) 8.34x 10" erg,
e biH HET

(C) 3.38x107 erg, 5.58 €V, 345X 10%sec! (D) 573x10" erg,3.58 €V, 8.65 x 10" sec”
A

2.38 eV, 8.65 x 10* sec”

WAL

A metal is illuminated with ultraviolet light of frequency 1.3 X 10%5 571, The maximum kinetic
energy of emitted photoelectrons is 1.8eV. Calgujate the work function (in erg and V) and the
threshold frequency. i

B) 8.34x10" erg, 2.38 eV, 8.65x 10" sec”
respectively

(A) 5.71x10%2 erg, 8.58 €V, 4.65 x 10" sec”
respectively

= I annTrrn
¥ A

[CJ 3-38 X Iﬂ'ﬂ Efg, 5'58 EV: 3-45 X ].DM EEE" (D} 5'?3 X 1[]41 El’g, 3-58 'EV, E.ﬁ-ﬁ x lﬂu Bec':
respectively respectively

|

%2 15 .
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i Tl
(a) Prerer Brow. (1) &gt & varg 1 a, S wgi i vy v 2
(b) CEaa fee & Jrewer (10) mgmmaﬂrmwmmmmmm%m
3T rameTor faol o '
() RRETR (1) ﬁﬂﬁﬁiiﬁmmﬂqmmaﬂaﬂaﬁ
(d) & v (V) m%mﬁﬁw*mﬂﬁaﬁﬁa‘mﬂ%
(A) a-II, b, eI, d-IV (B) a-IL, b-1V, ¢-II, d-I
{C) a-w'l b"m‘l C'I! d-II {D]‘ a"IH, b-W, l:-[[, d-I
Match List-I with List-II and choose the correct answer:
List-I List-I1
(a) Nicol prism (I) te of flow of luminous energy, measured in lumen
(b) Ordinary and extraordinary (II) ngular rotation produced by a solution of unit
rays in a uniaxial crystal @pncentration and unit path length
(c) Specific rotation (TIT) _‘Eﬂarizer based on double refraction and total interng]
reflection
(d) Luminous flux (IV) Propagate with different refractive indices inside the
crystal
(A) a-IM,b-1, eI, d-IV (B) a-Il, b-IV, c-I11, d-1 E&%
(C) a-IV, b-II1, c-1, d-I1 e E), a-11I, b-1V, ¢-I1, d-I

. T B2 eIt Hivrh! o 3 AT H Qe o # Firelt & @i eltwriar 3 e ot 2 ) af wfore |
o it S w5 e g wur o et Rt srfafia @, 9 e # &9 F gt 3 ok R
# a7 afteda grm? s

(A) Fﬁﬁﬁﬂnmws’rmﬁ,aﬂtﬁ*ﬂ%m (B) iﬁwiﬁ%nmumg’rm%,aﬂ?fammi

TR A S SR | AT ST |
(C) WHiadTaRTNET@IE, IR mm e (D) Hieria 3 &Y T € i &, SiR s ww
afiafda war g SRITATR AT |

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 r%axaﬁon time change, assuming Stokes’ regime?

(A) Terminal velocity becomes four f@ues, (B) Terminal velocity becomes eight times,

and relaxation time becomes fouBimes. and relaxation time becomes twice.
; . 0
(C) Terminal velocity becomes four Tes, (D) Terminal velocity becomes twice, and
" and relaxation time remains unchanged. relaxation time becomes four times.

§RC
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(0 m?ﬁﬁmﬁﬁqaﬁwmnuﬁrﬂ prﬂmm%ﬁﬂﬁﬂrﬁmﬂ
|

() Hﬁﬁﬁﬁ%maﬂmmmﬁm—ﬁ+ " et R it srgaaE At
= o ey g &

() SrPfeae sy e avgat o e &, S geterelfes s emrsm A & e 2 3
SRR R 3R o =

(A) Fs1aR (B) I,IaRII

(C) Fswishkm (D) e IT 3l IO G,

Consider the following statements: &

[1] In a dielectric, the electric displacement vei@or D always satisfies ¥ - D = py, independent
of the degree of polarization.

e

- 4 & = 3 m - 4
(I) The Lorentz local field inside a dielectric mgwen by Ejp. = E + % only for isotropic,
homogeneous dielectric media.

(IT) Orientation polarization decreases with temperature, while electronic polarization is
almost temperature independent.

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

&J I, IT and III
(C) Iand IIT only

@} 1T and 111 only

37. AFATTEL y, = Asin (wt) T y, = A sin (wt 5P)|

Rab it b LR L

(A) Al FE & g e et gue  wee

. (B) %t aftm dhayer fufe % wmer ft armeran 2
i ;
(C) =it gwéiy =t amelt ol MU Hw e (D) Tt Si et I W PR S d
A |
Two waves are given by y, = A sin (wt) and y, i sin(ot +). : %
Which statement about phase and phase d:ﬂ-‘ere@ is correct? il
(A) Phase difference is independent of time ) Phase difference alwa changes wi
for monochromatic waves. ig position only. i« -
(C) Phase difference ' -
o ;ﬂmr::::s 's zero for all (D) ﬁ difference depends on amplitude
«ﬂfﬁ"_‘ W}K bhﬁﬂh

03 ¢ 17
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38. T 01 e oy R a2, Rl x = A cos (ot + ) 1 SRy favan o & 1 Pt Ay,

A propagating in space and time propa

U et iy i ke if o fter el e avrpen @

(A) 7 R ok R & et s wivd  (B) v ey 3 foy i a1 R
S5 & vt By ¢ STV g e |

T o amm————— R Rkl s
e 7w |

A particle executes simple harmonic motion desctibed by x = A c0s (wt + ¢)- Which stateme,

correctly relates periodic and wave motion concepts?
) Periodic motion requires spatial
gation of disturbance

dic motion cannot be represente;
sinusoidal functions

(A) Wave motion is a periodic disturbance (B

(C) Wave motion is always non-periodicin . (D) Perio
time - using

39. T WHIA FTT AR e

L _-________________________—-—__ﬁ
%ﬁﬁ#ﬁﬁﬁaﬁﬂmmﬂwww%aﬁ%ﬁmm

ﬁ%xﬁg#mmﬁwﬁﬂmmﬁqﬁlmmﬂ@ i
- ™ ey e Sl €, T Sl
(A) AT R A g 6, e e o (B) mﬂ%i@%aﬁ’raﬂ?m%

T FATS % WY W 8 N
(C) s Q3 o T 8, S g I (D) rqe et w9 & A ¢ SR H R
W ! et o5 H A RRTEA ©
A metal rod of uniform cross-section is maintained in a steady state with its ends kept at two

different constant temperatures. [dentify the correct description of the temperature

distribution and heat flow along the rod. FJ

(A) The temperature varies non-linearly, fﬁ (B) The temperature varietsh Enea;ily, I:l;:] he:
and heat flow changes along the | i flow increases toward the colder

Yq%\[ﬂ} The temperature remains constant = ..9 The temperature varies linearly, and
Fg‘_i_'. =

heat flow remains constant along the

throughout, and no heat flows
rod

40

' qﬂﬁ%mﬂaﬁzﬁw:-*‘rqﬂtramﬁm T @1 U SUIE V = J%—Eﬂtri?rmﬁr% | =fE Tl

ﬂﬁﬂleﬂmimr+ﬂr€rm%{ﬂr«r),ﬁﬁ?ﬁﬁﬁﬁﬁﬁﬂ-ﬁﬂﬁlﬂﬁﬁﬁ?
) FHftg AEdEE T | (B) % Aifaes Sl E i;@
(C) Fefmamv & (D) FHaf FHiofg T L

%
A satellite of mass m moves in a circularnrb%t:ﬂfradius raround Earth with speed v = J&-fﬁ.
If the radius of its orbit is increased slightly {6/ + Ar( Ar <« r), which of the following quantitie
decreases? P

(A) Orbital period T (B) Total mechanical energy E
(C) Orbital speed v (D) Orbital angular momentum L

K
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AL wﬁﬁﬂwmw-@ﬁwmmm%mﬁ%ﬁww&mﬁﬁ@rﬁfﬁaﬁﬁﬁ
H-S1 B HoT T €

L

el SREOTTE B | O g A E |

cj -
(C) e siinfis wei 1 R Y @A T ‘o) uﬁ%ﬁﬁmmﬁﬂﬁm%maﬂmm
R g B, o Y e e AR B g

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) Itis conserved only if the forces between (B) Itis conserved only if both particles have
particles are conservative equal masses
“9) It is conserved irrespective of the nature g) It is conserved only if hﬂt!l particles
of internal forces, provided no external o move with constant velocity
force acts g -

F&.ﬁ-ﬁﬂﬁaﬁamﬂ,ﬁﬁ’fﬁwﬁaﬁ?aﬂﬁ?w e & | P & @ @ B
wﬂﬁﬂﬂﬁﬁaﬁﬁﬂﬂﬁﬁﬁﬁﬁﬂﬁﬁﬂﬁﬂ = o T & ¢
(A) mﬁﬁaﬂwﬁmﬁﬁﬁﬂ%ﬁﬂmﬁmﬁﬁmﬁﬁmﬁmmﬂ%jﬁﬁm
Benikal
(B) mmmm%ﬁﬁiﬁgﬁﬁﬁﬂﬁiﬁﬁmﬁﬁﬁﬁﬁm%mm
vt et o P e v o e e e
(C) m%mmﬁﬁmmgaﬁwmﬁmmﬁ,mm

(D) mﬂﬁnmm%mma@ﬁsmmﬁhammﬁm
'qn'im% “

N
In 2 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 P -

(C) Temporal coherence governs the mmsm@ extent over which stable fringes can be
observed, while spatial coherence demrmaes the allowable path difference

(D) Spatial coherence is required only for diﬂi'ctiﬂn,_. whereas temporal coherence alone is
sufficient for sustained interference

03 o 19 _.!ﬂ
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e

I IS e e

(A) < s S @ e
[

(C) aaitys oy = (D) g

& 4]

.._‘I

According to Einstein's photoelectric equafion, the minimum energy required to remove g,
electron from a metal surface is called:

(A) Threshold frequency (B) Photon energy
(C) Stopping potential ) Work function
44, SRR GRU G F = vma,w¢mwﬁ,ﬁmﬂﬁm.mmmaaaaﬁm%a
e
(A) o F iR = & @ (8) FEoREmRRE
o
(C) Farg (curl) A S (D) FRERRILAR
-|-|.J
e p -
For a vector field F = Vip, where ¢ is a scalar field, which one of the following statements i
always correct?
(A) The Laplacian of ¢ is zero (B) The magnitude of F is constant
(C) The curl of F is zero &3 (D) The divergence of F is zero
e %
v
=
45. ZEWTH %5 (COM) 39 & 2t 178 weh qofe: Wediiy S1-ahvr et &, U 01 3 Fa ot sheret fRum 3

e ST &, S S TR SR Tt | - deeor fraw oy gl s g g en:
Ga ot et o & g Wy g

(A) @rofa Gam 1 g (B) =W &g o AT w1 O
(C) e & &1 Fagor (D) wiferst St =61 dagor

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

momentum but not its magnitude. Which @@nservation law ensures that the other particle’s
momentum must simultaneously rotate bﬁm same angle?
0

(A) Conservation of Angular Muu111&11tun;~.-;J (B) Conservation of Center-of-Mass Velocit

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

03 ¢
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46 ﬁgﬁﬁlﬁﬂﬁ“ft'mﬁ@maﬂ“ =vg + ulr'!_ l'ﬂﬁ"-ﬂ'ﬂﬂ%lﬁ{gﬁfﬁ;, R S,

Ww#ﬂﬁ%? .r‘.
ﬁmﬁ,—@ﬁﬁgmm&qaﬂraﬁ & (B) et o g s A
ﬂ‘iﬂﬂmt > aftwror T de 2

T

(A)

rigid body undergoing &

. Jative to @ fixed point 0 in the body is r is given by

whose position vector re |
; i ments necessarily follows?
v:\:ru-i-m){r.Wl'ﬂchﬂﬂEGfﬂlE following S&Le y

(o) The relative velocity of any point
respect 10 01 perpendicular t0 T

with f‘.ﬁ (B) The magnitude of velocity of every
G2
2

(c) The acceleration of every

N nmmmmmm——— _ k.
}ﬁmﬁgmwfﬁﬁlﬂtmﬁ“ﬁﬂ%ﬂm?lﬁﬁTJ’rm el Frere h*..'l-'l' s

neral rotation with angular velocity w, the velocity of a point

point

is the same in the body-fixed frame

point dependsgi (D) The velocity of every point in the body is

n the choice of reference point 0 perpendicular to ©

]
W

4?.Tﬂ(ﬁﬂﬁfﬁ’£‘ﬁ} i b
M @Tﬂﬁaﬁmﬂr#ﬁm _ e aniicl
(m wwﬁwﬂwwaﬂamwﬁa@f@qﬁm

(1m) wﬂaﬁﬁ@ﬁg%mmﬁﬁtm% _
(Iv) wwaﬁﬁﬂﬁmﬁwmm@%ﬁmwmmm%t

mf&qmmﬁfﬁﬁaﬁwwqﬁf%? E
(A) e LR CE@ wELIKRN N

¥

EiEE

(C) w1, eI (D) FEelaRl i

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

(1) The resultant force of a couple is zero, but the resultant moment is non-zero.
(1) The moment of 2 couple depends on thighni,ce of origin.
(IV) A couple can be balanced by a single fnra.aéting at a suitable point.

)

Which of the above statements arc correct? g
(A) Tiand I only %(B} I, 1T and IV only
{S}/-I,Handlllonly (D) IandIIonly

H

m e s

i
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% "***“rféma m%,%ﬂﬂaﬁﬂiaﬁﬂq@w%wwﬁﬂﬂwﬁﬂﬂmél&m;

'T'=a'i+ajﬁ:‘=vﬂE%wl%aa%ﬁﬁrm;ﬁzﬁﬂﬁﬁ%,ﬂﬂﬂﬂﬁwﬂﬁﬁﬂ%’amﬁ;
TR A S AR AT G '
(4) 30° R (B) 45°
(C) o0° (D) 0°

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

[

is th b i iti d veloci ? =i s
e angle between its position and velocity vectors :oi o lj _(
(A) 30° o (B 45°
(C) 60° & o o
)

P T mme———p—rye LS R
et e &, ot e a1 Tl 4 3 orfifrm et 3 oo 25 e e o 8 ey

& e T & ST - 2T T 0 g 3 ﬁﬁ:%’? X
&) N @ No P g
(C) N3 (D) N

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 expressian;
correctly gives the ratio of the sum of the mnﬁimdes of excess pressures of all droplets afy;

splitting to the excess pressure of the aﬁgim.gmp before splitting? e ﬂ
(&) N° [ B N5 Sp %L
o) N T N g, sg
50. U= qftqy & & ufadty R 3t 2R FAiaT daom 92 &, ot 97 Geite 3R Wik & gy S &
&1 E forege g e ael! dedl @S 8 @ | e 9 1 e siw ufad R § S warfae g

@) 3 ®) 2
5 3
(€ 2 (D) 1
5 & 3

A [,
A network has two resistors R and 2R cunne@d in parallel, and this combination is in serit

with a resistor 3R. A battery of emf £ is appli&d. What fraction of the total current flows

through the resistor R? R’
@ 3
5 TN
6 Tz

(€ 2 7R
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el g |
A FE IR
(A) TaiRm C @) 1 nei
(€) MR (D) 1R
Consider the following statements on wave propagation and Doppler effect: Ue™ ¢
‘.u(-ﬂ In a non-dispersive medium, phase velocity equals group velocity.
ess during

(II)  The speed of sound in a gas is independent of the thermodynamic proc
<"  propagation, L
(1) In Doppler effect for sound, only the felative m

observer affects the observed fr&qﬂﬂnﬁi':
2l §

otion along the line joining source and

Which statements are correct? o
&) Iand N W (B) I,Mand I
(C) HandIN (D) IandI

52. T S-S W ST 3 O S A e e el & | S P e A

ﬁaﬁﬁﬁﬁﬁﬁ-ﬂrwﬁﬁﬂmﬁﬂaﬁrﬁqﬁaﬁﬁﬁﬁﬁaﬂﬁmm%

(A) a@mﬂmﬁaﬁﬁaaﬁmﬁgﬁmﬁﬁm%wmﬁﬁﬁ@mtmﬁi
A S i T AT G € 3 |
(B) ﬁ%wﬁaﬁ%qﬂzﬁmm%aﬁﬁﬁﬁﬁm%mm@%ﬁaﬁwm j
o, R i T A AEw RS () ;
%,mﬁﬁﬂﬁmﬁh%aﬂmmﬁ

(C) TEEge Tty e e # wa o fee Bl
3T Al &

(D) e e A (G-wd &= 7 2 Hepel €, SE1 ﬁ?ﬁﬁﬁﬂ%ﬁﬁﬁ-ﬁﬂﬂﬁﬂ HES §

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 emis&on it is emitted randomly
J,B) Stimulated emission produces phatorfﬂgf:ﬂherent with the incident radiation, while
spontaneous emission occurs randomly im phase, direction, and time
(C) Spontaneous emission is responsible 'Lr 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
f_
03 © 23 i
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(a) Ye-sht=g Praw o FEE A N L
(b) i w1 e Faa (1) Wwﬂﬂgﬁﬂl‘% a;wm%
(c) ettan a1 farfdeeon v () A e
(d) Wwa-areeaar fFam (1v) A @ ab 11, ¢-TV? a1
(A) a-IV, b-I11, c-11, d-1 T
(C) a-II,b-IV ;.1 d-Ti oy HILE
Match List-I with List-I and choose the correct ansWer: . of black body
List-] L‘“; {ns o e avelength pehaviour )
Loy X 1 Expia
(a) Rayleigh-Jeans law (D mdiatiqjlbaﬂcumtd}r oportion 4l to fourth power
(b) Wien’s displacement jaw (II) GIves t@[ radiated POBEAE 3
et onal to T/ 1078
Planck’s radiation Jaw (11D predict@nergy ©°
@ﬂ (c) ck’s radiation la wavele m_ ¢ ernission inversely with
| & (d) Stefan-Boltzmann law  ( Relates eakwgvelength %
brﬂ temperature
(® a1 b-1h -1V, d-1I
(A) a-1v, b1, eI, d-1 e ’ o
l V'{C] ﬂ."'l[[ b"ﬁr. I:"‘I d- H A (DJ 'ﬂ"m'j b_'le- C-—I, d_-
54. e ek = —30cm, fz-—ZU g LT
r w0 A i | S~ 5 ' ?L 5
| (A) 30cm i.;j (B) 10cm 30 Bﬂﬂw
| (C) 25cm g (D). 15cm :w
Two thin lenses of focal lengths f; = -30 :uﬂmd f, = 20cm are separated by a distance d =
10 cm, Find the effective focal length of the combination. ¥ ,.{ﬂ + Lo
A 30cm (B) 10cm = Qud  20:0
I oy san . * e Jotl
o5, Pt 3 @ - ATepla HEAT P & RIS G Sret
w3 T - A IS ng = o araa
: frfen S
(A) SougdT ] (B) ST T S Rowid

L

(C) o smia i ornd Isaw FgA &7 53 (D) a1 feafenmn
Which of the fo
of the following natural phenomena ﬁﬁbest explained as a consequence of diffracti
on

TAS

rather than refraction or scattering? &
(A) Formation of rainbow N (B) Bl |
: o ue color of
right central region in shadow of a (D) Twinkling of 7
g of stars

small obstacle
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gznwmﬁﬁﬁm*ﬁwﬁmﬁw 8O = dUS PAV =1 e wten ¥, Prafatee 14 Ayt v
"N
@mﬂmﬁ?ﬁmﬂﬂﬂ%fﬁnmaﬁmmfua}aaqumfmma?
(&) f'gt_'] -0 =(B) ['r_'"l_l] <
v~ \&V )¢ v )y
© () _p D) [EEJ =
'.,._5.-1:.\-' ¢T v

':I;

nts the condition under which ﬁe internal energy U depends only on

correctly represe &
femperature for an ideal gas? §
g
(v Jr r
(D) (dU) _
© (%] o )
T Jy -
———“"#—Wmaﬁﬁmﬁ.ﬁﬂawm%mww%mﬂ
57. =2 FyEm A (T ) s &3 e
mqﬁf%a—ﬁtﬁﬁnﬂﬁwﬁ%,ﬁﬁﬂ a@ﬁ'ﬂ
aﬁl Lt [E
( T L ;
%=;EJ; £ nl p %
T
o "F=E fr"E = f=2ﬂ.{.#

a string of linear density ¢ is kept under

i ode
In Melde's experiment using the transverse moce, ,
forms n loops, which relation is correct?

tension T. If the vibrator frequency is f and ﬂlegﬁ'ing

&%)
5B 1
¥ gt

&
" =]
y T
D = —
© f= %Jg (D) fe= T

03 ¢ - EE
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58. (ot v Wty R s e L e et ) e et C ﬂ:f;

mm%lmmq|tuFinﬁﬁma:ﬁﬂﬂﬁm%|ww | 5
(A) S e s @ P A &, (B) aﬁwgﬁwﬁ;ﬁ%
(C) dreeh o R e & P Qb (D) w0
SERE { feramren St
uctance L i balanced using standg,

In an Anderson bridge, a coil of resistance R and ind - dependent of source
capacitor C and non-inductive resistors. At balance, the result i5

frequency. What does this imply? < obtained using ;
(A) Balance is governed by resistive ratios,  (B) Selﬁlili‘f;ﬁc:e:;g:ﬁmﬁ, :
. 1 ac
mﬁgd“m““ s Eﬂep-endent of frequency
Impossibie Lo . d H SOl
o ce is evaluated usIing sourc:
(©) Coil reactance s canclled by the & (B) WERTE o itive bridge ams

capacitor, leaving resistance

' Py e g
. ?Tﬁ%ﬁmw%ﬁﬁwﬁm%mﬂﬁwﬁ@%
(II) wmﬁﬁaﬁ&a%ﬁ_ﬂmﬂwﬂmwﬁmwﬁﬂ .

s & o gt 2 |
1 TR FEEA AL
| (&) ARLIAT B) W
] (€) ¥l (D) IsRUEEf

Consider the following statements on ed oscillations and resonance: .
(I)  Inanunderdamped oscillator, itude decays exponentially while motion remain

~"  oscillatory. (-
(II) Ina driven damped oscillator, th&'-equency of maximum amplitude generally differ
“~  from the natural frequency of thejindamped system.
‘ Which statements are correct?

(A) NeitherInorII (B) I only

(C) Tonly D) BothlandII
60. 7= Tg-2refia waRTefta st #, 7fE S i = e T 2 ek vy T e T

4 ¢, a Frafefe 3§ @ SF-ar w97 sifardy: g 2 i i

(A) sshRREAFETEERE C (B) wwwgdTane

(C) e smard goren 1 g & N (D) wrofty smEsd 1 E R

o~
In a coaxial optical system, if the mediurton both sides is the same and the princ; i
= - ] - m[s
coincide with the nodal points, which uf}ﬂe following must be true? i
(A) Object and image distances are equal (B) Focal length is zero

| L{i:l Linear magnification is always unity (D) Angular magnification is unity
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ﬁgﬁﬁaﬁﬁﬂa—mmwaﬁéﬂwm et et ¥ ot Wk siere avifen —
: i srcir € C0(B)  AfR I el e oy

@ wﬂ;@mﬂaﬂaﬁr%m ;ﬂ il e ahig R .

(©) uﬁﬁm&ﬁmﬁmﬁaﬁwﬁiﬁﬂﬂ@ﬂ% &(D) 0 el e G ) 35 gy

« W
[N
[lowing statements correctly distinguishes a central force from a genery)

Which one of the fo
conservative force? |
A)  Every central force is conservative, but (B) A central -fnrc.e Is always non-
(A) Every ree is central conservative if it depends on distance

" not every conservative fo .
conservative force must be central (D) A conservative force must always act
along a straight line

(C) Every
in nature
62. wﬁmﬁaﬂ.@ﬁmmammﬁmg@ﬂmﬁv am g € | af & P A 3
.ﬁasﬂuwﬂmw%,mﬂmaﬁaqmaﬁrmwmmﬂﬂ%mﬂﬂm%m
PP & - W S €7 E" ]
(A) ST oo L L) (EU‘T:[EEJ e
ﬂﬁﬁﬂ@?ﬁiﬁ% av i oV )1 EI%
[C] TA =TB (DJ PA EPB
the first law 8Q =dU+ PdV holds. Two systems

For a quasi-static process in a closed systemn,
A and B are placed in thermal contact allowing he
satisfied for them to be in thermal equilibrium#

(A) Heat flows from system A to system B fé{]!} (WJA_['EEJB

at exchange. Which condition must be

av

continuously E &V )y 4
O Tu=Tp D) Py=Pg
foraft weelt & | greite Foraaies Sere oM p,

63. T TS § Qe R 1, W e V, ot fig e Vy T

e wfade ry wgﬂﬂﬂﬁﬂgm%wﬁqﬂmﬁﬁmﬁﬁﬁlﬂﬁﬁsﬁm#ﬁg%mﬁqﬁaﬁ

ﬁaﬁ,ﬁwﬁwﬁﬁ%ﬁaﬁﬁﬂaﬁa—m#
':A:I p:IE Lg)f I.1=1'pgm
Em
(€) K=Tp+Em D) ,=tm
: . :

L+
For a triode, the plate current I, depends on plite voltage V,, and grid voltage V. The triode
constants are defined as amplification factor p, Ela.te resistance r,, and transconductance gy If

small variations are considered around an operéting point, which relation between these

constants is correct? &
A y=2 (B) M=Tlpgm
o
(C) u=rp+8m (D) P=EE
Tp

03 o 27
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04. “ua ardten, avem g g et 7o @ flor v & g e & ot o 1(x) Faedl e | AT V(x)y

d
= | 3 I
ST e g A(x) Fg v(x) Ax) -fﬁn%amﬁ?ﬁmﬁw P+—pv’ +pgh =5

LRI ¥ 1 % el ) o vt st et it amet €1 ST €, aﬁwaﬁwmﬁﬁaﬁg%ﬁ i
" PP S L W‘J’ g

- S 9
O L B woofi-) oy 9N
© a-ohrs-w) O lpd  =Je(H)
L2
th =Pt .:?} = i .
ﬁa tube whose radius vari

w{]r an incompressible, non-viscous fluid flowing steadily throu
& r(x), the velocity satisfies v(X)A(X) = constant and Bernoulli’ %;uaﬁun

it

Md‘ P +l‘w1 +pgh = constant; if the radius decreases to one-half its initial value, which

expression gives the correct pressure drop AP between the wide and narrow sections?

1 W sl ifa
-\‘f}/ﬁf’=ip(‘-’%“ﬂl) a4 p(vé-vz)
S
(€ AP=p(v;-v)8 ® oL
[ 2 E

65. T TEE-t aE Rt wed a5 e Rt K, e swlie weh @1 afk we w5 g s e

AT &, Al K, T it amaf:
(A) ah (B) wert
(C) wa@ s (D) FwwEh
An X-ray tube emits characteristic K, lines for a target element. hﬁhe atomic nurnber of the
target is increased, the frequency of the K, line will: S

L/(A] Increase @B} Decrease% ﬁ
(C) Become zero (D) Remain constant ¥
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g6, 18 R0 U D (A) afke o (R) ¥ o i e e

aAfover (A): T SeRRees Rt et 3 arafes wfadtes a0 ateerfier e aifoes g & w0

wiaw:ﬂkﬁﬁmﬁamﬂaﬁq%wﬁmmmﬁ,am:ﬁMFrr@mﬁﬁﬂﬁﬂﬁm‘fﬁ
wi=ar | E?J
L
(A) (A)WEE, uig (R) s § (B) (A) 3w ?, wig (R) ¢
© (A) 3R (R) Aamd, s (r), (A Rad (D) (A) ol (R) i wea , 7 (R), (A) &
AR TR | e e A ¢ |

Choose the correct option for the Assertion (A) and Reason (R) given below: l
q__;aﬁertiun (A):A Cjtenﬁmneter can measure the internal resistance ofa cell more accurately

than a voltmeter. g |
Reason (R) : A potentiometer works on the principle of null deﬂacl%n, therefore it draws no
current from the cell while measuring its EMF. =
(A) (A)is true, but (R) is false. (B) (A)is false, Uit (R) is true. |
C) _ Both (A) and (R) ate true, and (R) isthe (D) Both (&) and (R) A, but (R) 1s not
correct explanation of (A). the correct explanation of (A).

67, T AR T -k Sl A w() | T ¢ el fe o firg g fﬁﬁﬁ"ﬁiﬁ
AUTa=aXr+mX [mxr}ﬂﬁmmﬁ,ﬁﬁu=dﬁ%lﬁgﬁﬁﬁﬂ‘iﬂm—mmm

wel 2 &

(%
(A) Ao, o HEEEECE, deRa e (B) axt'ﬁﬂﬁ?ﬁ*ﬂmﬁﬂiaﬂﬁim
Yy foam & eraad oI & gare ®
(C) mx(mxr}uan%aqmwﬁmﬂaﬁw (D) T o w7 SR e & afte o wea @
emm R A @ & g da=0

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

d

a=uxr+mx[mxr],wherea=d—":. -

Which one of the following statements is necessarily correct? S

(A) Ifais parallel to w, the tangential (B) The term ugr is always perpendicular
acceleration is perpendicular to the to the instafianeous velocity of the
radial direction point g

o :

(C) The term w % (w X r) is always directed (D) Hwis cunsl:glt in magnitude but
radially outward from the axis of changing in direction, thena =0
rotation
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4
]
i
|

b .
’ & @ o Tt I
ey =] ’{
: & o B |
I
ionless in the gI system?

Which one of the following quantities is dimens

Yuung's maduiuﬁ
(A) Presure ®)

h (D) gurface tension
T p——L ¥ 1 gue A
gftafad

ﬁﬁmmm%lﬂﬁmmqﬁﬁmmﬁﬁ AYP

A&

& s e w o w (B
= :TETH:HT e ST % e g €
(©) fte oy e el § @i SR o AR
et 2

43 (D) e 35 e A O T G
B ol de e §

8002

el :
Two harmonic waves of slightly different angular frequencies w; and @; interfere. In the eg

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

The minima of intensity do not reduc
to zero, leading to incomplete beats

(C) The beat frequency changes and
becomes dependent on amplitudes

¥/800Z€0€
C
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70.
() ET R 3 sy v ey ot frsrrer e 8, o e =gt afe st

&1 IS BT g | o)

(1) TN ST 3 v s e it 3 e rgerefos sferafon it e vt 8 S
I T ST gt g ) .

(1) % T (SR By sreenfies) & e 3 iy et Seafofer ot = e et
¥ Preve B o A af @it 2 |

(1) TR et v e e vt sreraey Rgaert &, iR frerss frosedl 1 e =
ST B |

g & P A e g

(A) FEE ek (B) = Il 3 IV

(€) FEISRIV S (D) LI mERv

Consider the following statements regaﬁﬂjng nuclear fission and nuclear ﬁlsicm.:

(I) Nuclear fission involves the spiitﬁééuf a heavy nucleus into lighter nuclei,

b by the release of neutrons and energy. !

(I) Nuclear fusion requires extremely high temperatures to OVercome electrostatic
repulsion between positively charged nuclei.

(1) Energy released per nucleon in fusion of light elements (like hydro

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

accompanied

gen isotopes) is

fission reactors. €3
Which of the following combinations is :%rrect?
1, I1 and III only o (B) Iland IV only
(€) Tand IV only S @ LEmadV

7. .@hﬂmmﬁﬁwmmmmrm%ﬁsﬁqﬁﬁmﬁw#mmﬁam%mw
mm@zwmﬁlﬁqﬂlﬂzﬁlﬁﬁ,maﬁsﬂmﬁﬁmﬁmw&ﬁﬂm
(A) T & e B, & ) TN wgd ¢ (B) wva & wqan &, & o Teas el ¢
(C) T e oea 2, 4 it gwré Wl (D) = i wgal &, & Y TeTs W ¢

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

change?

[
(A) Field of view decreases, depth of field (B) Field of view increases, depth of field
increases A= decreases
(C) Field of view decreases, depth of field (D) Field of view increases, depth of field
decreases increases

h -
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E_—_—‘h-
T2, S v R s 3 e e el e A
(1) mmmﬂmwﬂﬁmﬁz—mgg?mmmm%r
(II) =g g & ated ad 8 A '
(1IT) %Fﬁﬁmmmﬂdsgwﬁ—mﬁmﬁ:mﬂmmﬁmeﬂél

—

(V) mﬂ?ﬁamﬂﬁmmﬂﬁﬂ_ﬁmmﬁmqﬁﬁ;
R Ay Ty e F & )  wd e

(A) #ael, 11 eI (B) Fawl, Il ARV

(C) Famlavim (D) et 11 3 IV

i i lification and image transmission:
Consider the following statements on amp :
(I | ':; a :rfade amgliﬁer, small grid-voltage changes can produce large plate-curren

changes. \ .
i ' lifiéris always less than unity- : ‘
1| The voltage gain of a practical an}p ; _ , oy
:H;J In te!eu‘t:fmg:ansnﬁssion, scanning c?m a two-dimensional image 11
- £ | |
s issi iref; :yation between transmitter an.
ision i on re o synchronization be
(IV) Television image transmissi quu‘e\&él
receiver. o
Which of the above statements are correct?

| (A) I,1Iand I only (B) 1,1 and IV only

(D) Iand IV only

(C) 1andIdonly
nqﬁblmaﬁ-ﬂﬂﬁﬂﬁﬁﬁqmwﬁmﬁm: a
| ) e (b, v e sl e T 2
I (b) T & (00} s sifvfara st @i &

(¢) rearieier 2 dveedier A whafta e ({0) e i Aoft & s o et g
(d) Tearrtet ® gHtex # afEiad e {m AT afufEEar srafadr gl &

(A) a-IV, b-II, c-III, d-1 (B) a-I, b-II, c-III, d-IV
r/ (C) a-II, b-1V, ¢-I, d-1II (D) a-IV, b-I1I, c-1II, d-1
Match List-I with List-II and choose the correct answer:
List-1 List-II .
(a) Primary cell (I) Low resistance connected in parallel with the
Ef::; galvanometer
(b) Secondary cell (ﬁ Chemical reaction is reversible
(¢) Galvanometer converted to voltmeter (FH) High resistance connected in series with the

o galvanometer
(d) Galvanometer converted to ammeter (W) Chemical reaction is irreversible

M/fﬂ} a-1V, b-1I1, c-III, d-I ol(B) a-I, b-II, c-I1I, d-IV
(C) a-II, b-IV, c-1, d-III ) (D) a-IV, b-III, ¢-II, d-1
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R B &t g ame

TR Saforat, Rt e I werfaer 8, € 3787 T2 R 0 % veft ¥ | w0 8

mﬁg*ﬁﬁﬁ“$*mﬂﬁmﬁ|

() TR A R A B swh ) (B) e kg el e i Y A e @

(C) el iRl & R wer fag w g grcs (D) ey fifg ¢ @ Frferma 8, T PR 8
e G sy s 8

& 5 % J:x ‘ -
Two identical circular coils of radius R, each carrying current I, are placed coaxially with ,
which statement 15

sepamﬁ(}n R. For the ITIRETIEU'E field near the midpuiﬂt on the common axis,

correct?

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

(C) The field is zero at the midpoint due to

(B) The field decreases linearly on both
sides of the midpoint

(D) The field is maximum at the midpoint
but strongly non-uniform nearby

R bR L ror e R — Z;
3 i S o
. I
fetfEsd s o sm ad &
(A) &7 a9 " OT WAl & (B) 1 e T WK PR AT §
(D) s A A O AT e €

(C) FT T T =T g e
J’;E, Which statement is correct?

e i
‘\{}} Velocity increases with increase in. &= (B) Velocity depends only on pressure
temperature )

& i ith i in bulk

(C) Velocity is independent of temperaturess (D) Velocity decreases with increase
m F
= modulus

i 3 T & | TR areren & S W FE Al

The velocity of sound in a gas is given by ¥ =

L
76. waﬂqm-mmﬁmmwwwﬁga

TR T BT
(A) e TR ST e T T & o e (B) wTeTss 9T 9T ht fE # ae T ¢ i
wfreiier sraer wid g ©

St # o R ) S @
(C) T W HIE Y ST ael 7 el (D) e UL UET e S g St AT S e
Tafiy artafies s qAfa g & &1 BT & o 2T 8

A neutral current-carrying conductor is p in a uniform external electric field. In steady

state, what is the net mechanical effect on thﬁmducmr?
(A) The conductor experiences torque only”>) (B) The conductor experiences a force along
when current becomes zero under [ current due to acceleration of mobile

steady conditions ﬂ charge carriers
! A
(C) The conductor has no net translational (D) The conductor experiences a force
force, 13110u_gh internal charge perpendicular to both current and
redistribution occurs within it electric field directions

03 ¢ 33 E
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TR (1) e o0 B o o R
(A):*ﬂvﬁLCRqﬁwﬁaém}—q—mﬂmﬂaﬁamaﬁﬁﬂﬁéﬁT%mwmﬁﬂmg
I R S faeras e g 2 o1 & AR e ofR e RO g

(4) (A) 3R (R) 2 ey 3 mmnm}aﬁr@ (B) (A) 3ffT (R) &Rl & & T (R), (A) .,
‘q:;ﬁ“%r 1 .I WT&‘TW%I I

© &) v, v r) s (D) (A) ey, g (R) TR
Choose the correct opti ttion (A) and Reason (R) given below:
ption for the Assertion {A) a ' d y
Assertion (A): At resonance in a series LCR circuit, the current amplitude {55 ma?ﬂl;l;;;(ﬂj%jl thy

D Vol Gndd @
Power factor becomes unity. G = the i ffu ctive and
. beca 1
Reason (R): At resonance, the reactive power becomes zero B

+ ; istive.
capacitive reactances cancel each other, making the impedance purely resisti

i but (R) is n
d (R)isthe (B) Both(A)and (R)are true, !
Pl ) e 1) the correct explanation of (A).

correct explanation of (A). 5
(C) (A)is true, but (R) is false. g(nj (A) is false, but (R) is true. L,
78, Y g Y AT T e s ok, e AR 9T 3 ofe T ST | S e T
¥ e, arE & e 1 Al ~
(A) T9EF TR F O AR F AT (B) o F @WE W AR s A
(C) i fafamor % it grm (D) TS 3 ST SET & S 2

A small body is placed inside a perfectly reflecting hollow enclosure at temperature T.
After thermal equilibrium is reached, the radiation inside the enclosure will:

(A) Beidentical to black body radiation at  (B) Depend on the nature of the body
: temperature T £
(C) Be less intense than black body radmté_gé] (D) Vanish due to reflection

4 79. Tl T u AT AT (R aﬁﬂ‘w'ﬁgﬂwﬁww%l UREw F a7 e 3 forg Se-an w
I

wE &

(A) " d A R cE R =T (B) Rftoras /2 &; Hficer ot ST @
et fafdieon o ey 1 et SLEES :

(C) fafeor a1 u &; vIg e & amfar 5 D) faf¥or . ‘
ol : ( El;uﬁ%,ﬂa?ﬁmmmm#

A perfectly absorbing surface is in an isotron; iati i
. pic radiation field of energy density u. For a small
temperature difference from the surroundings, which statement is correct? %

A P 3 el )
(A) Eﬁsgnﬁzlr;?s;re?nfs?:s inan - ¢ (B) Radiation pressure is /2; cooling rate |
A on’s law does m::% ) independent of emissivity

apply to radiation A
(C) Radiation pressure is u; net cooling m& . D)

is proportional to the fourth power of ;-
temperature difference :

Radiation pressure is y /3; net cooling

rate is proportional to temperature
difference

03 o



prepp

¥erlr Parsonol Exdme Gukds

_-ql
A
R —————————————————
g0. T A 9T G I R 3 —
Wl ofte v e & P e T, aft T B, o Ty > T 1 f e A
FEHT T 20% 38 % : _ -
I haet & 32 e ey e & i ove 7 v ] vt oy e A
ST 7 WA Ry st 3, & vl Mzt #1 COP #0
(A) T
i ®
a Ty~ Te
@
(©) __L_ (D) d_'l.'{.__ .
g ~Te) Ty = Te
A Carnot engine operates between two resr:r%cﬁjrs at temperatures Ty and Tes where Ty > T- If
20% of the heat absorbed from the hot rnsen%ii;" is rejected (o the cold reservoir, the work
output of the engine is used to drive a Eamm?:_'i-éﬁ-igemtnr operating hetween the same
reservoirs. What is the COP of the Carnot refrigerator itself?
(A) Ty (B) 4T
'1'T.c TH — T‘C
{C] TC ﬁ [D] T{:
:J -
81 ﬁﬁﬂﬂﬂﬁmmﬁﬂ%ﬂmﬁ,ﬁﬁw*m%ﬁﬂﬂﬁmﬁlqﬁﬂﬂﬂﬁl‘ﬁ i

mgeamm@mﬂm'ﬁm%?

(B) v a3 ey 3 o et e €

) g A g A feREl g T A
Srey eferdr o T T @

mﬁﬂﬁm%aﬁt@’tﬁaﬁmﬁﬁwqﬂ
(A) ﬁnﬂﬁwﬁmm%ﬁﬁfﬁaﬁﬂﬁﬁrﬂ?
(C) ﬁﬁﬁ%ﬂﬁaﬁﬂiﬁ@m%ﬁﬁﬂﬂﬁ’mﬂ% (D

A particle is observed from two inertial frames in relative motion. It has constant velocity in
)
one frame and is momentarily at rest in the {:-f@r. Which statement exXpresses inertia?
-
(A) Inertia vanishes in the frame where the;= (B) Inertia depends on relative velocity

0
particle is at rest ‘El between frames
(C) Inertia exists only in the frame where (D) Inertiais frame-independent and resists
velocity change in any inertial frame

the particle moves

VPRI % i WAL el | tual M S0
[

03 ¢ =
b
)
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82. Wﬁﬂﬂﬂiﬁ%maﬁ%ﬁﬁﬁmm@ﬁaﬁmﬁwm?fﬁﬁfﬁ?ﬁﬁﬁmmfﬁh

™
Cad

T e ) W) w9 & aweed ¢

(A) Fwd i 90° F aifiw § ol amirer Aw =
e & ‘r‘z}

(C) wud wor 90° & TR @ 31 T T
T A WA

A liquid rises in a capillary tube when brought
conditions correctly explains this phenomenon?

=

e
L

&

(A) The

and adhesive forces dominate.

angle of contact is greater than 90%, (B)

g -
% (D)_ The angle of contact 15 gr

(B) G or 90° {5 M T

ofter TG e T A # e §

(D) &gk o 90° 2 aiferen & 31N T

afer §

in contact with it. Which one of the followin

The angle of contact is less than 90°,
and adhesive forces between liquid ang
tube are stronger than cohesive forces,

eater than 90"

C) Theangle of contact is equal to 90°, : ‘
i ande adhesive and cohesive forces are and cohesive forces dominate.

equal. )
: e it @i et & | fFrafeien

: WmﬂmTwma@mﬁawwm
A ?aﬂw-wasﬂ#qﬁmaﬁwwmmwmmwﬁﬁﬁﬁﬁmmﬁﬁmﬁﬁﬁ

w0 & g @2 3y

V2. T & e 8, i gt 4] e

=
(A) v, o T, @eT e o] i et ey (B)

8

FF o T

{C} ﬁvmsmnﬁfﬂ aﬂwmﬁf
ATH A

e Fai o« T

i“q (D) Vs o T, STaifee wfy 3oy offed AT

T St AT @ S

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 Vems and the average translational kinetic energy "

per molecule?

—

(A) vZ.. «T,and average translational

(B) vy is independent of temperature,

o
" kinetic energy per molecule & T E while average kinetic energy per ?g
= molecule o¢ T j
oo .
(C) Both v, and average kinetic energy pe&l (D) vius o T, while average translational
molecule are independent of kinetic energy per molecule is
independent of T
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o, 0o Pra- e et A e & —— S -
| WERTRT 3T NA wﬁﬁﬁaﬁﬂﬁﬁmmﬁﬁﬂﬁg?

af% iR ) et FaT e o) et s ame e ) g, A FHC
(A) ST R 3l e i 260 st (B) s et e e &
Tt G gudte -
(C) e i S @ el & Rt w (D) e i g g et & RO T —
araafi el & o e @ e e
A diffraction-limited microscope uses light of wavelength A and an objective {,1.‘ nm;:::‘;;gcﬁve. I
aperture NA. When the eyepiece focal length is reduced by half without iy 0 i 2
which of the following statements is correct? . unchanged; ’I'jil;
A ifyi - Magnifying power Fem2 7 'y 922
.\(,)“ Both magnifying and resolving power (B) msf;lﬁng power improves —
r doubles; resolving

remain unchanged
(D) Magnifying powe

C) Magnifying power doubles; resolving :
© ot s w
1 @fﬁajaﬁwm@'ﬁﬁ?ﬂi’ma"%m“ﬁ

85. ﬁmwﬁﬁtﬁgﬂﬁmﬁmww
g gl ',_f: - o

(&) ﬁﬂfﬁaﬂaﬁa@mawmaswaﬁg (B) ;ﬂﬂﬂ“ﬁ“fﬁ%;m %lwa‘“?"' AT 4

% qgal TRal ¢ | E'i?ﬁmﬂqﬁ'ﬂ ‘ .
© e, s g A (D) wﬂﬁﬁmﬁlﬁﬁ @”'fé
mﬁﬂﬂﬁq&raﬁ%mﬁmﬁ@mél CZ il e 5
current under the application of a constant electric field. & s

carriers >

A metallic conductor carries a steady !
Identify the correct relation Jescribing the drift velocity of i _
(A) Drift velocity increases indefinitely with _, (B) Drift velocity IS directly proportional tﬂ 0
* time under a constant electric fad © the electric field and inversely s
I proportional to temperature vie!
to the % (D) Drift velocity is independent of the
clectric field and depends only on

yﬂﬂ velocity is proportional 2
: electric field through the mobilityof =27 *
o charge density

charge carriers o
aﬁ.mﬁﬁaaﬂﬁaﬁq-mwmaﬁwmwﬁmwmhmﬁ? ?;fe;
(A) i & g s A et oft g e (B) aﬁfﬂﬁmﬁwmqmﬁmﬂaﬁ-@m% g4
Prfiyer T e @ et | S ST SifEfaT BT e | Lﬂd:aﬂ
(C) ana?ﬁrgﬁﬁmﬁﬁ%gaaﬁsﬁm (D) W#ﬂﬁaﬁ;&ﬁ#ﬂﬁﬁ@m%l 0
drerror 1 e S e e O g e A
difaeda el

€
describes polarization states of light?

Which of the following statements correctly
Unpolarized light has a fixed plane of

(A) Partially polarized light has no definite =5 (B)

vibration direction at any instant = vibration but random amplitude
(C) e polarized light has electric field o (D) Polarization occurs only in longitudinal
oscillations restricted to one plane waves
perpendicular to propagation
03 o
3 & [
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87. Inmmﬁmﬂﬁgﬂﬁmgﬁwmﬁwﬂ@ﬁWtmwaﬁ,%“ﬁm‘ﬁﬁﬁ%
Emmnm%ﬁﬁﬁﬁﬂﬁmﬁﬂﬂﬁﬁﬁmﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬂﬁﬁ? |

(A) iy 1 =1y cos® ¥ ayaT waed ¢ E:{B] Sifirer e 0 & w0

(€ ﬁamlslumslﬁﬁaxamaﬁa?ﬁ% E,;':”J ?ﬂ'ﬂml=lnsin29$mmﬁ%
Iy pé&ges through an analyzer rotated by an angl,

olarized light heam of intensity
alus’ laws:

A plane- '
wiih res[l:‘.‘t to the polarization axis. Which statement is correct according t0 M
i i i ity 18 mdependﬂrp
ity varies as 1=1pcos@ (B) Transmitted intensity :
(A) Intensity o
2
: . 7 A
(C) Intensity varies a I=ly cos>0 (D) 1ntensity varies as [=Ipsin
e AN 0.02 e §
88 ﬁqﬁﬁﬂaﬂmaﬁﬂ.ﬂzu%rsﬁﬁﬁﬁﬂ%ﬁ%ﬁm#ﬁm o 0dr 331
G 5 .,
(A) 18.62 MeV FC,-{B} 20.62 Me E%
(C) 931MeV &0 13.62 MeV &
A nucleus has a mass defect of 0.02 u. Cainﬂaté;ts binding energy- &ﬁ? 3 y
% 0.62 MeV f? -
. 18.62 MeV (B) 2 1862
L/fg_ 9,31 MeV (D) 13.62 MeV
. et ¥ anfae @ ol Wel

_-_-_-_-___._-—-—-_-_._-_-_-_-_._ L
89. wﬁﬁ#ﬁaﬁﬂm#&np@milmﬁfﬁﬁﬁﬂmmm
; g (B) E=mpc?, p="moV

[

=
U(p) E=me*p=mv
© E=paP=7 &)

} ; e .
i i relativistic
A photon has energy E and momentum p. w}u%lrelauun correctly describes 115

|

nature? a3 : s
=myc?, p=mg¥
(&) E=%mv’,p=]~; (B) 0
E (D) E=mc% p=mv
© p=pop=¢
~138 oy grr dr e € | PR

90, ai wiee & mﬁ,g@mm%nﬁmﬁ%ﬁﬁﬁﬁmﬁﬁn =
ﬁﬁﬁmﬁmqﬂﬁmmaﬁﬁzﬁﬁrmdﬂm%?
. {B) n=5-+n=4
(C) n=2=n=1 ,EhtD] n=4-=n=3
fsd
According to Bohr’s model, the energy of an . in the nth orbit of a hydrogen atom is
~235¢y Which of the following tansitions produces the highest energy photon

(A) n=3-n=2

ﬁwnb‘fEﬂ:?
emission?
{_ﬁj n=3-n=2

V(-Ei’“n=2—;n=1 (D) n=4-n=3
e 58 4 E

=il

(B} n=5-n=4
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{ﬁ) E=ﬂ,l"=m

e —

B gal yul
s
2
(C) ExriVuxr (D) E«r, . v 3 ey iy w9 & wEwl & |
="
A uniformly charged solid sphere of radius R has total charge Q. Which statement cOrrects
describes the electric field E and potential V inside the sphere (r < R)?

(A) E =0,V =constant

—
]
kn
"
I
‘E'.‘.
2
=1

(C) Eer®,Var (D) Eocr,kvaﬁesquadraﬁcaﬂywirhr

BUULEUD

i

92. @ﬁmﬂuaﬂﬁmwmmwsmﬁs mmﬁmmﬁmmﬁﬁ?ﬂaﬁﬁm
Wﬁﬂﬁﬁ%laﬂmﬁﬁfﬂmgﬁwaﬁwﬂﬁﬂwWﬁmﬂﬂmqﬁmaﬁH%’

(A) wremgE v Agw R, A g rw (B) sTea e W SR @, Faferg Sore T
ElERIe i e e e AT B e |

(C) e mEuw sREa g, FiE o (D) wwwm%ﬂﬂmﬂw&aﬁaﬂh
T A g | é = e R |

1-3
€3
peratmﬁ while its pressure is reduced significantly,

A dilute gas is maintained at fixed tem
without changing the molecular diameter. Umier these conditions, which outcome is expected

for the mean free path and the associated transport behaviour?

(A) The mean free path increases, but (B) The mean free path decreases, 0 viscous

transport coefficients must become transport becomes less effective over

exactly zero e molecular scales
|
)
(C) e mean free path remains unchange ged;, (D) The mean free path increases, and
o=
because temperature is constant o continuum transport descriptions

become progressively less reliable

il

e
03 ¢ 39 E
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03. eit-I a1 ei-II Fr—er U B -
T G o
o
(a) it o P 1) g,,;,.ﬂ.zz%

(b) YWHITES

(c) e < o WifeRT
(d) et & o1 oty FrE & (IV) 3 el & AT
) al, b -1V,

@) atl, b1, e 1k d-Iv

(A) a1 b1, oLy d-Iv 4111

(©) 2V, b, oL, -1

Match List-I with List-1I and choose the correct answer:

List-1 @st-ﬂ
(a) Resolving power of the eye (1) min = 1225
(b) Rayleigh criterion - ([[Jgﬁhility to distinguish W0 closely spaced objecy
(c) Dispersive power ofa prism (1) Ratio of angular dispersion 10 ea" deviation
C’-UI (d) Angular resolution of optical system (IV) Minimum angular separation required for tw
sources to be just resolved

41
8 o, b1, -1V, &1

o8 ti{/g‘]/ a1, b-1, c-111, d-Iv

o ¥ (0.0), (2, XS (0,b) &1

(A) a1 b1l e L, &1V

94. T TaE WA s
qﬁﬁaﬁg;aﬁmm,aﬂﬁ{a,u]ﬂmmm%
uﬁq@mm@mﬂu%ﬁﬂgﬁﬁaﬁm%mﬁ%ﬁﬁx—mmﬁﬁm :
~
@ Z (B) i(””m)
3 IVM+m
() 2 M+ 3m (D) 2 M+m
3(M+m) 3(M+Em)

A thin uniform u-iangu]arlaminahasvcrﬁwes at (0,0) (a,0) and (0,b).
A small point mass m is attached at the vme@,u}.

If the mass of the lamina is M, find mex-cnaﬁmteofthe centre of mass of the combined
w = %{m 3(M+zm
3 3 M+m)
© e (D) afM+m
iy
o] a? U
03 ¢ 40 )
<
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mﬁﬁwﬂ

it g Foreeh 6 L 3, o R e et e gt AR A ¥ 1 08 cafy & 3
S L+ ¢ 8 & 1 2R g ) e g A o v e —
ﬁqq@maﬁ#mﬁ? ) L ——

_ e P -
B f=30+e G fEa+e k’i 1/
oy 5v i = :
3v D) pae——— = >
(C) f=4[£.+e) / 4(L+¢e) —— the

e to end correction;
An organ pipe of length L is open at one end and closed at the other. 11]:_::111 expression correctly

[} - * : y w r L
effective length is L + e. If the pipe is excited in its third harmonic %z 'I "
gives the frequency of the emitted sound? ” - f’,fv ; X I»fi i
® fe5o r4iaon 2y 88 oo s

(%] Sv 3 ﬁ:;

L 9= = 3® fema 2 1%
] 4(L+e) ! J%ég
L;ﬁmqﬁmﬁwﬁﬂﬁﬁwwﬁmh o
(A) ot & it T SRRy S A ®) G hacs
: PR S D) rgor St SRR B & o
: JAtac
5 E-EITUT] ﬁm‘ circle of constant radiug under thfa action a;;_f ﬂaJ :ﬂf:]}t:lwfi";;ﬂ:mmm i
;stant, th]:;v:ﬁt:da of its velocity i increaﬂ:'gg. Which one ¢
correct? + ::?J' } The cﬂnt['ipem] ﬂncelmﬂﬂﬂ becomes O
(A) _The acceleration has both t:enml!ﬂtﬂl ;'-J (B ol s |
V’/ and tnﬂgEﬂaal componen al 0 (D]' The aCCElEfﬂﬁﬂn is P“‘EIY centnpﬂtﬂl
(C) The acceleration has only tangen 'E..J
e 3 P o1 T AT & | T 2 ay;, Tl T8 ey &

a1, T §F
- ?ﬁwﬁwﬁmﬁgﬁm : glﬁgﬁmﬂﬁﬂﬁﬂmmmﬁmwﬁmﬁi?

af ) = 0, v warel & st e g gl
(A) et 3, afe L B R e AT, STaEAT (B) :

e 3 T BT ©
(C) E.éimmwmafmma (D) ﬁ;m,ﬁwﬁmﬁmm

(A : .
For a homogeneous isotropic elastic solid ob generalized Hnﬂkei s law, the stress ten?nr o
is related to the strain tensor € through Laméfgmamnts 3 and 1. Which one of the following
statements is necessarily correct? g '
(A) The bulk modulus is equal to the shear E_J{I!} The material exhibits zero volumetric

modulus for all values of A and p strain if A= 0
(C) The shear modulus becomes zero if (D) IfA— oo, the material behaves as
! A=p incompressible
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e e ST T & (R4 ) (Vi — b) = RT TR Vi W sty 3,
)

102. e st & g A 6 6 G
ﬂmmﬁwmﬂwaﬁaﬁhﬁﬁgﬁ et frer wffenor 2y T Wit gewy s

e d? N
safsh (B) aalkb At st el = gui
(A) a st 5 e S Y TR 4w
;qaﬁanﬂmrmaﬁm% Pafor Tt o

© + ey e Profan a0 g &, S b (D) a 3yopait & dfter amemeior 1 e &, Sy,
squpait % WA ST i ST g '

For one mole of a Van der Waals gas, the equation of state is (P+ é) (Vs — b) = RT where Vi

the molar volume, At sufficiently large mula.rk_ift?lume,
stent with the physical correctigiis introduced into the ideal-gas equation?
&)

which interpretation of the constants ;

and b is consi

ot :
(A) a accounts for finite molecular size, ff"; (B) Both a and b represent attractive

while b accounts for intermolecular I interactions, but at different %325
attraction  temperatures o

(C) a corrects only the temperature (D) aaccounts for intermolecular attraction,
dependence, while b corrects only the while b accounts for excluded volume
pressure dependence due to finite molecular size

103. ETEEIo YTy § U Feragid HieH aaﬁﬁamwam#a%ﬁa a1 2 | ST
v o A G A T A RAA Y O

Foai
(A) e aeft T & o Bl S & & (B) SeESTe WaEH Had Bl S ¢ Fifen gean
fafarem =t il & SiT & aue g | Aeradl Sl wH TeU T aEhd ¢

(C) oo Tl R Warel 0Ty heu FHRer (D) smaeianeor e o] & e sl @R &
sy et aree € ! & T e 8

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?

. Gl - Iy
L%) Absorption occurs only when photon &' (B) ~ Emission spectrum becomes continuous

energy matches the difference between:E: since electrons occupy intermediate
discrete energy levels = energy states
-+,_||
o _ , | g
(C) Ionization potential increases with * (D) Ionization potential remains E%
excitation due 1o enhanced nuclear independent of the reference lowest
attraction at higher levels " energy level in the atom

e ——— e T T g = T T e
Rl

03 ©
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T o B
*'f #ﬁmm%ﬁmtimﬁf%%“*@mam_mg.m;maﬁz
! g . ; S
;,Gﬁﬁmﬁﬁﬂﬁﬁmwﬁi{ % Eﬂamm%ﬁrﬁfﬂpﬂ;lmﬂ%ﬁﬁﬂ afre

(50 e (B) o e e

= A T} X \
(©) T ek e gl gl (p) 1 g i 8 (T
- e €

Two reversible heat engines operate between the same hot reservoir but different cold T
: : _ _ y
reservoirs. Engine I works between temperatures Ty and T, while Engine I works between Tx

f . P Z 1 their
and T¢, with T, > T.. Based on Carnot’s men%m: identify the correct comparison of £ 1. Tﬂ
. efficiencies. & h v Te
r&: Esmusthﬂvethesame hl r:lrjfh'l
(A) Engine Il must be more efficient because, (B) B“ﬂf Engi:,.:muse both are reversible - Te
V‘i:s cold r:::uu‘u is at higher D T.'>T.
empera

(D) Engine I must be more efficient because Il ¢Tf1

] ] d & 1 —— e
(C) The efficiencies cannot be compare e teltpeTathee difference available to it “rc: I

unless the working substances are

i

is greater

105, 3 frvr aiffreRd (CRO) ¥ gafa 4
T 3 e A -

: ol
. & (B) Sy 2 v e o R €,
(A) i e A e R A &, 5 (B N

it S T ST S
s el e wreret & s forg ot
s (©) :ﬂﬁaﬁaﬁ%%ﬂgwmﬁ%w (D) et

ndi
In a cathode ray oscilloscope (CRO), an electron beam passes thmugh.muza;l:re [:Etpe :uacl:?r
electric fields for deflection. Which statement describes the beam motion ulting

ergoes paraboli ion (9 The beam shows independent
M e A " :ans along two axes, forming a
in each direction, but this alone does n:%g deflections 11: b5 ,s
Vo
determine the observed trace = trace set by applied voltage

00 .
t path as
(C) The beam continues undeflected after “‘_F;' (D) The bfram follows a str'mgh pa .
leaving the cathode despite applied electric forces balance in perpendicular

Eﬁ fields directions I
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(A} ¥ I ¢ __EEE
m‘p = (up: ms = zm.ﬂ mbﬂ s 4

L (D) w;=

{C} (l-';; ={_:Ei w; = 4{”5;_ wbl’: = 4 .
. i tare all
L d an ideal L-C circui

¥ H g9 gS}’Stﬁm! a‘“ L 1'_]1 1 h
: all oscillations), @ mass—sprin ectively. If the length ¢

:e:::: zzll;::]:]m';‘;fir angular frequencies are @y, mfiand mmmre:sspunchangﬂd}s and the

the pendulum is quadrupled, the spring constant is q ; pl;c:]_in among the new angular

. ' hich re
iﬂdﬂﬁaﬂﬂﬁ is quadmplgd {Cﬂpﬂﬂtﬂ.ﬂﬂe 'l.[l]ﬂ'hﬂ.]lgﬁdjr w.

il I v .
frequencies (w) wi wj¢) is correct? & iy Ll
; Wy '“{BJ ‘IJ;;- 5 ziﬂ‘pr m; — E‘. e = allpe
(A.) a’:: == mﬂ‘* ﬂ); = 2&]‘5, mLC = T s N
LC
“8 ! = 2w Whe =——
Wie == = e WLE
(C) %:?*ms':flms, mE;=T @) YT “ 2

107. U e WiE SAH Yah 87 At @ 3 Hr 3 | gerd! ¢ | e % it S 9T 3w g E | 5
.mﬁﬁwﬁaﬁ?m%aﬁﬁuﬁmgﬁm e

(&) et e o S G C(B) 3 P e A e 3 g et

uﬂaﬁﬂ%wmﬁfﬂﬁaﬂ?ﬁﬂﬁﬁﬁg S B A E | gi@
F AT T I FA 1 8 | = i

©) ThemtImmaARTEAEE (D) e uwid, & & o e e B e,
wErTEITe e & e & wRa-fi g | R 1 T e W E |

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 f*—“kB) Eddy currents vanish in conductors of

magnetic flux in the conductor’s frame r  high electrical conductivity
and produce forces opposing the motion fﬂj
=

e
(C) Eddy currents are induced only if the :;'kD} Eddy currents always enhance the
magnetic field is time-dependent in the

motion of the conductor due to energy
laboratory frame 8

gain from the field

“3 o A
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@mwﬁﬁﬂﬂaﬁm%ﬁﬁmﬂﬂ__ﬁamﬁqﬂﬁlﬁwﬁlwwm
(1+ems B}%{Wﬂfﬁmaﬁmmaﬂﬁ-ﬁﬂiﬁﬂﬁdﬁmmﬂm@ ;P

.'.}
v“” = 5@ E=0

@ g _k % (D) E>0
2r Fis

For a particle moving under an inverse-square central force F(r) = —3 » the orbit equation is
bound

% = %(1 + ecos 0); which condition on the total mechanical energy E mmﬂ’“ﬂds e

elliptical orbit?

A) E<0 ®) E=0

: Cg E>0 %

€ gk & (D)

2r

109. e -l e gerd % forg e T ﬂ-ﬁ-

800
|

Ee+pe | Rl € T AT

(i) e Yoy FE
(A 2 ®) Yo =E+Pe

Yﬁ=m+ﬁe =E+2pe
© Yr=E @ Yeir =

J:ff=
A non-linear elastic material obeys 0= EE+BE 2, what is the instantaneous (rangen;;_ Yo [“/p,
non- - |
modulus Yo at strain €7 t’} EZ ﬁ
A) Y., =2E+pe g () Yer=E+Pe€
4 *'4 (D) Ny =E+2P€

{C} YH=E
e Eascid | R 2T e AT aﬁaﬁﬁmu%

e 2 e O A
v E@%ﬁmm%uﬂﬁﬁﬁ,ﬁﬁ%ﬁmﬁf,ﬁmﬁﬁfﬂ?mﬁﬁmﬁﬂ?
@) f fu,u ®) £ =15%u
v4u
i g o
A source of sound andannbservtrﬂremonnqm the same straight line. If both move toward
each other with equal speedsumamedmmwher: sound speed is v, what is the observed
frequency [ in terms of source frequency _f'-‘tn
- v—u ;
= ®) f=f— 2
© f=f L’(p-}-.f,zfv+u ||' e )
w U fin f'z 4 '&f’gﬂt
= &

03 © 47 E —41
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11, T R & Uy 3R
-1 o T 22 % ki
. m@m%aﬁtsﬂa‘l’é (B) uﬁfmﬁ;ﬁszﬂﬁﬁ%l
(A) Fﬁ'ﬂ::ﬂ'faa}%ﬁ . 2 il
T Lol & e 81 ¢ | = ﬁmmﬁmm%ﬁm
(C) maﬁwmﬁﬁ,aﬂnﬁ!ﬁlﬁm (D) i
mﬁmﬁ@mtﬁﬁﬁﬁﬂﬁﬂﬁﬁﬂ*ﬁ

caekackd
Y in the same direction are separated by

polsla 3 AT G €

4md

arrying currents Iy and I,
g g;atamq(‘i_?i? is correct?

o er unit len
~ (B) Theforcep izt
= the fields cancel at the midpoint

Two long, parallel conductors ¢

a disance d. Which of the followin gth is zero ———

The force per unit length is attractive
pplyl
and equals 523

it len
(C) The force per unit length is repulsive (D) Th: fﬂ::s Pf:;:m
i e
because the magnetic fields oppose each and eq ___3-4“& : é‘_@
I -

other

112. ﬁf&qwmm}aﬁm{m%maﬁﬁmﬁﬁm E‘E
aﬁmﬁ(ﬁ}:ﬁﬁﬂﬁﬁﬁﬁﬁﬁmwmﬁﬂwww&
FROT (R): He Homet § Sl e A B, e AT W oft srraTe difee @At g |

v LB

gth is artractive

Mo 2
(A) (A) s ¥, wg (R) § < (B) (A) 3R (R) A T §, T (R), (A) T el
& ST ] BT ¢ |
(C) (A)w=E, 7 (R) s 2 (D) (A) 3 (R) FHTTAE, 3 (R), (A) I T

T HAT ¢ |

Choose the correct option for the Assertion (A) and Reason (R) given below:
Assertion (A) : In a driven damped oscillator at resonance, the amplitude is always infinite,

Reason (R) : Damping introduces energy dissipation in the system, limiting the amplitude to a
finite value even at resonance. G

(A) (A)is false, but (R) is true. E (B) Both (A) and (R) are true, but (R) is not
- B the correct explanation of (A).
(C) (A) is true, but (R) is false. (D) Both (A) and (R) are true, and (R) is the

correct explanation of (A).
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An uncharged conducting sphere is placed near a fixed

e Tal b

ot wet S A & it en e w9 3 ’“'-:.

&= 1 O

e o whvador se e & wifE Pee am (D) et Fpet e At

mﬁ%aﬁﬁmmmﬁﬁnmﬁqm%mmm%laﬁmm

(B) ﬁémmﬂmmm%iﬂﬁﬁ‘mm
mmﬁmﬂwﬁmﬁlﬁﬁaﬁ!@m%

v ¢ P T R,
ey feraon A

¥ L

positive point charge without contact.

. : tond
After electrostatic equilibrium, which statement describes the interaction:

(A)

Net force is zero since the sphere
remains overall electrically neutral

(C) Sphere experiences repulsion due to
positive charge induced on the nearer

side

(B) -Sphere experiences attraction as
& negative charge is induced closer than
R positive charge
E-:-! -
& (D) Force depends only on total induced
-;' charge and not on its distribution

114 & THA A A T HEAA AR
aTelt & | afR urer digr TR @,

U araet R i o el 8

;1

linear medium,

&t e e e reH
ﬁmﬁw&&wmaﬁﬂﬂaﬁﬁﬂmﬁ?

I (A) syeTiTor qufe: TE AT ¢ 3 AR T

Eorerfier fegait B Gt gt U TR

(B) ez et e T EE e § SR -

@ ﬁﬁﬁ‘!‘:ﬁtﬁﬁ‘@m%

E (D) areaoT quie: e & S § SRR

g fereTor G Ag! aal @
3 B

Two waves of equal amplitude A and same frequency propagate in opposite directions in a
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
resultant wave remains a perfect
standing wave

(C) Superposition becomes approximate,

and additional frequency components

may appear due to nonlinear effects

(B) Superposition holds only at nodes and
fails at antinodes

(D) Superposition fails completely, and no

03
o
K
N
o
o
&)
‘I;‘ interference pattern is observed
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115. U 1 wag feade & fow ) = AT%'WkTaiaﬁms?ﬁi’ﬁﬁwm%’ﬁﬁ]mW’ 4
WWWiﬁWW%lﬁWTﬁE&WZTﬁﬁmm{ﬁﬁ¢w%}’?ﬁwmﬁ
TV =T YRE B K

C
(A) ﬂmﬂaﬁam%ﬁrﬁmwmii (B) TEje

(C) ﬂ'ﬁﬁaﬁmwaﬁ%ﬁﬁ:mlﬂwg (D) ﬂﬁl%‘lﬁﬂ?ﬂ%
&1 THE Bl ¢

~/KT G T &

-4/KT re | is the
A metal surface emits electrons according to Richardson’s law | = AT?e , where | .
the work function- If the temperature @ e

current density, T the absolute t erature, and ¢ .
ty, T the absolute temp w does the current density f-'hﬂﬂgfzé_cp/g

metal is increased from T to 2T (with ¢ constant), ho 5 - AT
Il:g Ie,d,l.rirr a"' o {}ur] [
(A) It remains unchanged because Work 1) (B) Itbecomes 2 4
i, 7Lg b T
function is constant Q2 =4 A 4
- ELE
1 (D) Ttbecomes 4] o &

It increases by a factor greater than -

4 due to the enponem//’/,

116. ﬁ%mmmﬁmm}wmm}#ﬁquﬁﬁq;
m{ﬁj:wmﬁmw,m’tmﬂf&gﬁaam = o ﬂﬁ%ﬁﬁﬁﬂnﬁﬁﬁﬂﬂ#wm
m%ﬁmﬂﬁﬂ%ﬁﬁﬁlaﬂﬂwmau
mm}:ﬁgﬁaﬁiwwmaﬁwﬁﬁmmﬁtﬁmﬁmm%ﬁuﬂ AT @

T e e | @
) (a) o, g (R) TR 8 Efi (B) (A)wrd, g (R) A

=]
(€ (a) s (R)Zr w & T (R), (A)yFrad (D) (A) s (R) 2t w5 &, 3R (R), (A) & =&
S AR e | ST BT |

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

Assertion (A) : A charged particle entering a region of uniform electric field with initial velocity
perpendicular to the field follows a parabolic trajectory.
Reason (R) : The Lorentz force due to the eleé_%ic field varies in magnitude and direction,

producing non-uniform acceleration. =,
(A) (A) s false, but (R) is true. 5 (B)_(A) is true, but (R) is false.
B
(C) Both (A) and (R) are true, but (Ryismot (D) Both(A)and (R)are true, and (R) is the
the correct explanation of {A),  correct explanation of (A).
#ﬂﬁ—ﬁ-
n3 ¢ 50 &';
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W
7. A1 1T e g off st s g
@‘I ( ﬁaﬁ."
j ) FRERER R (M) FC=dney 2
(b) Tl e () 50 =3cv?
(c) Bt & 52 genfa (I11) Ei} - cLI
o (d)  SuiRE ¥ R (IV) ngiﬂ
(A) a1, b-1V, c-I1, d-I1I (B) a-II, b1, c-IV, d-1II
(C) a-IV, b-II, c-1, d-11 (D) a-IV, b-1, 111, d-11
Match List-1 with List-11 and choose the correct answer: A J
- ginn o7
(a) Parallel-plate capacitor (I) t‘ d-:rsﬂb = @%
(b) Spherical capacitor (my - :p = EC e
} (c) Capacitors in series (TI1) E‘q. = Eﬂlu
(d) Energy stored in a capacitor (V) €= g—;‘i
() a1, b-IV, ¢, d-IT1 (B) a-IL, b-1, cIV, d-III
(C) a-IV, b1, eI, d-I1 L/"] a-IV, b-I, c-I1I, d-1I

18, T Yk R, e Ry argim 8, wmﬂaﬁaﬁaﬂﬁmmba@%ﬁm%w
aﬁﬁmﬂﬁﬂﬁwﬁﬁwﬁmwmg:
(A) i qura e & st G a4 SiB) wiitE Sl aEreRn fRyE & e

A A A AR ¢ | "rrzi TSR et & 3l e y o e |
L (©) il T ATy T Ry ST m | (D) aiten Gerehr ATt a sttatien G
ARG | ATeo} 3 EieT § SR o e W IdE

gaTg |

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 ;‘.-;Jﬁ)r,Becauae thermal agitation weakens
paramagnets is independent of alignment of mpﬂles, and susceptibility

ARG

3
temperature. : 5 variesasy« -
~J
(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.
hein ]
] © 51 :
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119, Wmﬁqwmﬂiﬂqﬁﬁﬁﬂhﬁﬂﬁm[qﬁm}w%!m%ﬁﬁmﬁﬁmr
mﬁ“gﬂ'%lzﬁﬂﬂﬁmmmmﬂqgﬁj
() S & v o o w5 (B) e P

oo

o e ¢
(D) R A A RAETE g

&1 2 FITOT AT

|"'-lr_

(C) e arafaif veen & s ittt i
et aTaET e e e £

: insulated
. . .\ into vacuum in an st
An ideal ansion (Joule expansion) in
gas undergoes a free exp ] Gibrium state. Choose the correct

i : uili
container. After the expansion, the system reafg,?es a new eq
description of this process. E,;

because 53 (B) _ The temperature decre
done by the gas

ases due to work
(A) The internal energy decreases

volume increases
(D) The pressure remains constant

(C) The temperature remains unchanged
throughout the process

because internal energy depends only on
temperature

%ﬁf@,ﬁﬁtmﬁﬁﬁm sl et 8 S I

T e S & Ay e o S |
g =18 = T IugE gedier

quf: 7 ¥ afafid &% &4 & wﬁmﬁﬁa%ﬂ%lw

T 8 g
() 7w e R P B R S (B) s el were st €1 A o @ W €

i e ] ST AT B
(C) T ey T 9 & U HE

A cyclic heat engine is claimed to absorb heat from a single thermal reservoir and convert it
completely into work, with no other effect un&e surroundings. Select the most appropriate
evaluation of this claim. _ r_..u

(A) The claim contradicts the Kelnn—Plancg (B) The claim is valid if the working
;:’ substance is ideal

(D) af% wftwan oref-eifires € o 7 e weenrd @

statement of the second law

(C) The claim is valid only forareversible ~ (D) The claim is acceptable if the process is

cycle carried out quasi-statically

03 © 52 E
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IO (R): S 3 P 36 e, Pty avite Fieg sk e arae & e smifes e 3 3/2 99
b oy Frer & °m

(A) (A) W, WY (R) TR (B) (A) sl (R) 3t wer &, 3l (R), (A) Fr ol
T A B |

(C) (A) &=, WY (R) Jwea (D) (A) iR (R) 31 e & 7ig (R), (A) 1 =&
ST T8 FE R

Choose the correct option for the Assertion (4) and Reason (R) given below:

Assertion (A) : In a space charge limited dio-ciééthe current varies linearly with the applied
voltage. &)

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. .5 (D)__Both () and (R) are true, but (R) is not

I Eg the correct explanation of (A).
K3

aﬂﬂ’f%|ﬁrﬁﬁ§mﬁaﬁmqﬁmﬁmmﬁmmtmﬁ?ﬁﬁamwﬁmﬁmw
' ﬁﬁaiﬁ!dcﬁ%,ﬁﬁwﬂ‘#ﬂhﬁ?ﬁﬁmﬁﬂﬂﬂﬂﬂmﬁﬁ%f

L3
(122, 2 rifoes e foms ST A A 2, T 3w A o, 3w, ot for €, smam 7

T (B) A¢=:im

’ @ 2= bty A
c) dp=m (D) 4¢=0 —
(€ s

Two harmonic waves of equal amplitudes A but slightly different angular frequencies f‘li ‘and y
interfere. At a given point, the resultant displacement is observed to be zero at a certain instant
even though the amplitudes are equal. If the Eﬁa&e difference at that instant is 4¢, which
condition correctly explains this ob«senraﬁun?g?_,

- |

(A) ap =1 " @ =i

(C) Ap=m (D) 4¢=10
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M %
; — Ly + 2M
(A) L,Eq =Ll +M \-ﬁ,!_'_lﬂeq Ly + Ly

i

Lx :
© by tat o 2¥ B) sy ([ el

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

They are connected in series s0 that the mutual flux aids the self flux (series aiding). Determine
0o

the equivalent inductance of the combination. ¥

)
£
J R 1o = 2M
&) Lg=JLL+M jﬁ Leg=L1+Lz+
(C) Lg=Lit+Lly—2M (D) Leq = Lil,

i+ 1

124, BT A eeeh HieTehl o Ter F Al U @lﬁ!ﬁu%ﬁm Vings Vs 3T Vpmms THH: TaTTEIR
m.ﬁmm@wﬁM)ﬁﬂﬁaﬁ%IWﬁﬁaﬁﬂmmWﬁ

o
&
(A) Vems <V <Vpp (_,{,g Vimp < V< Vg
' '
(C) imp =V ="ems (D) ¥<Vmp < Vyms g@

U’m} HL?? Lﬁ‘m,

For an ideal gas obeying Maxwell-Boltzmann statistics, let vy, 7, and v,,,,, denote the most
probable, mean, and root mean square speeds, respectively. Which of the following orders is
correct? O

(A) Vems <V <Vpp {ﬁl

{E,} Vmp = V= Vems
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A uniform solid sphere (mass M, radius R) and a thin spherical shell (same M, R) are given.
Compare the gravitational field and potentidbat their centres.
%]

(A) Field is zero for both; potentials at (B) Field is zero for both; potential is more

y centres are equal negative for solid sphere

/800¢

(C) Potential is zero for shell but negative (D) Field is zero for shell but non-zero for

solid sphere

O 4

for solid sphere

#/800C€0¢E

#/8002€0¢



