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1. U 9uefre o & farg @ ort i, st aaien K, S ATl 31T v & Sfis W E = 3
ﬂﬁvm%mﬁxﬁnwﬂggja}ﬁaﬁﬁﬂﬁt@ﬂ?ﬁﬂﬁf@ﬁ?
(A) Fmyunis E (B) & ATIIH K
(C) 3rgsqor quiish G (D) ufgd= 3Turd v

: 1¢ ratio v satisfy E = 3K
For an isotropic solid, Young’s modulus E, bulk modulus K, a}nd Poxstsctl);l; ;‘ :se L ini fe the
(1 - 2v); if v increases while K remains constant, which quantity mus

given relation only? -
(A) Young’s modulus E (B) Bulk modullfs K ﬁ]’%
(C) Shear modulus G 0 (D) Poisson’s ratio v e
2. Wwﬁﬁmm%wwguﬁ@a{éﬁaamﬁwnﬁsamwﬁﬁw R
Y ST HAT H HI-97 HH el & 2 it
: ; i s &
(A) E e wfae oty @ Y@ aqearg]  (B) aamﬁarfﬁaa';rﬁaaamﬁ? aa@%ﬁ?ﬁw
sftc s A 9 F @ g . el e et
; qT; deh 2
(C) e eear e 4 i | R axdte, (D) nﬁgﬁaﬁwmﬁgﬂﬂ
Y TH gl SerdfiT a7er O BT

fin: i er beam of the
A homogeneous isotropic circular cylinder undergoes puré torsion, and a slend

- i i tatement
same material and length undergoes pure bending. In the linear elastic range, which s

is correct? & i
(A) In both cases, normal stress varies = (B) In bending, normal' st{ess vaf’les o y
linearly from the axis and shear stress % from the neutral aXle;. in toll;swn,. S
i = jies li Tom the axis
vanishes % stress varies linearly \
idi ‘ i i at the
(C) Torsional rigidity depends only on Ej (D) In tors1f)n, max'lmu{n stress occu;lrs
Young’s modulus, as flexural rigidity centre; in bending, it occurs at the
does neutral axis

3. Wmﬁwﬁﬁ@aﬁgﬁ%ﬁa@mﬁaﬁ%aﬁwmwélm%ﬁgh
%W,mmﬁwwamﬁwwaﬁﬁm%ﬁﬁﬁm
(A) THRNT G TS [RR (e a1 3Afeebad)  (B) TRTST T T STTEHad Bial &
git &
(C) @ AT <[a Bl & £ (D) gFw e

A light ray travels between two fixed points :

A a medium where refractive index varies
continuously. According to Fermat’s principle, the actual path followed by light is the one for

(V)

i3
@

£

&

=

which: E‘J
(A) Optical path length is stationary (B) Speed of light is maximum
(minimum or maximum)
C) Time is always minimum (D) Distance is minimum
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(IN) s 6 fArdie ey sweh) aof.
(IIT) wrehrer Y e srery &
(IV) faad= wore wenrei &5
TR R TG ot A @ e

(A) LILImRIV (B) a1, 11 3R IV
(C) S=wlsikim (D) ¥, 11 IV

Consider thF following statements regarding resolving power and diffraction:
) ACC(?rdmg 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 )}i_’g} dispersive power and the base width of the
L

EE
oo
ot

UJ‘\—

prism.
5 l"—-, & H
(IIT) Increasing the wavelength of light improves tﬁe resolving power of an optical instrument.

(IV) Diffraction effects impose a fundamental limition the resolving power of optical systems.
Which of the above statements are correct? D)
(A) ILI,IIand IV
(C) Iand I only

tM‘

7
o

—
-

& Xz
(B) II, III and IV only n

(D) I,IIand IV only

et TR el & Uoh YA 5 R SfHR wate & o1g Tl @ | 9 forawor

T BT R
; . | d 2
V() = Vppax (1 —I—Z} 21 aR ST TSR W Q 7, a’tigﬁuawar d_i’, TR, SR AR W Q H ud A
R o3
FATTAT 0TI 1) BT Wl Tk 9T 2 E_g;
& i 2rR* d
B nRldg R .
16Q dx = Q dx g
© 7R? dp ® ~ nR* dp
T 4@ T 8Q dx
A cylindrical pipe of radius R carries a viscous liquid in steady laminar flow. The velocity WM“ 9
: # : : hich ; R ﬁ
distribution is V() = Vx| 1—— |- If the volumetric flow rate is Q, which expression
R i ; ~) G ¥
correctly gives the coefficient of viscosity 1 in te@s of the pressure gradient -&5 , radius R, /Tffd |
[=3
and flow rate Q? g (-_"2 "h i dAL
[ : 4 £
(A) R* dp @ __2nR*dp a5
~16Qdx Q dx p:,h {_M
(D) nR* dp ~
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/ . afte firer &, oty A Y X 7 &K 1 10,2 ST T e , 4 e firg 4 o
B

ST & 1 2R e ot T 9T R T AT T RN o % ol ¢ 5 e Yo w4,

ST &, T PG FYT T P _3
(A) mmmm@awﬁmaa@ (B) aqwréaawm.mm%
R T et |
(©) ngf_f;_ggmang. (D) q@ﬁwmﬁmﬁmmammm
2

A meter bridge is balanced at 40 cm when a resistance X is in the left gap and 102 in the rigy,
gap. If the resistance per unit length of the @ter bridge wire is non-uniform and varies Iinearh

oy
along the wire, which statement is correct? [\?

= g L
(A) Wheatstone bridge principle fails 93 (B) Balance condition is no longer valid iy
completely g simple length ratio form
(C) Balance condition remains = = Fo (D) Balance condition becomes independep;
10~ 60

of wire resistivity

7. @mﬁﬁmmmﬁ%w%a@éﬁtsﬁﬁhﬁmwﬁmm%lmﬁ
o
mmmﬁmﬁ%ﬁqmﬁwgu@mm@
‘ o]
(A) FTRTAAEAIEANNE, SR TEE  (B) ST FH MY & HROT S AW iU %

TR AT & IN | 31T TERTE oo VA el §
(C) & uere i Hamal R e Tl et ¢ (D) ! 3= AR  HROT ITeh! T F7
Bt 2, el o= wnfores frdee e g g

Ultrasonic waves are widely used in material characterization and imaging. Which inference

correctly explains their suitability for such applications?

W
(A) Their velocity is independent of the 8 (B) Their lower frequency allows deeper

medium, ensuring uniform propagati§ penetration with minimal attenuation
(C) They do not undergo reflection at ig (D) Their high frequency leads to shorter
g"‘-'ﬁ.! material boundaries wavelengths, enabling higher spatial
resolution
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-1 (hoT/ o) Fe-11 ()
(2) TN (1) el o s e speren s 7 i et &
(b) FremIEg (1) ser oy Qe eafofr @13 et ersfe 91
(© /A () et spctvorfaEvan 0 g ) oert A2 71
@ e (IV) s =gt e s a3 e ol G 0 T €
(A) 2L, b-I, ¢TI, d-IV (B) a-IIL, b1V, c-1I, d-I C”g
(C) a-IV,b-l, c-II, d-1I (D) a-IIL, b1, c-II, d-IV e
Match List-I with List-II and choose the correct answer:
List-1 List-1I
(Particles/Components) (Descripti”yj)
(a) Neutron (I)  Controls é@in reaction by absorbing neutrons
(b) Control rod (I) Fundamethl particle emitted during beta decay
(c) Neutrino (IIT) Neutral pzfﬁicle responsible for sustaining fission chain
reaction ~
(d) Moderator (IV) Slows down fast neutrons to thermal energies
(A) 2L, bel, c-III, d-IV (B) a-IIL, b-IV, c-I1, d-I E”‘EJ
(C) alv,b-Ic-IIL, d-II / 9) a-I11, b-1, c-11, d-IV
9. g1 %1 -1 & e hifSTg ok Tt s e
g1 g :
(@) e e (AM) (1) e e A eor e 5 g swe o o &
(b) Reutegeem (Reewm) (I q@ﬁ%a@iﬁwmmm%
(c) p-n STRM SES (IID) mwm&@wmu%%mqﬁaﬁa@m%
(d) SReEE ) e YR 3 HROT ST G T e & e 9 AT §
(A) a-IIL b-II, c-IV, d-1 (B) a-IV, b-III, c-1, d-TI
(C) a-IIl, b-1, c-1I, d-1V _ (D) a-II, b-1II, c-1, d-IV

Match List-I with List-II and choose the correct answer:
List-I List-II R 7
(a) Amplitude modulation (AM) (I) Used fo&roltage regulation in reverse bias
(b) Demodulation (Detection)  (II) Recove@nformation signal from modulated carrier

(c) p-njunction diode (111) Carrier@ve amplitude varies in accordance with signal

(d) Zener diode (IV) Allows @rrent primarily in one direction due to
junctioxﬁotential
o AL
(A)  a-IIL b-I1, -1V, d-1 (B) a-IV, b-III, c-I, d-II
(C) a-IIL, b1, c-I, d-IV (D) a-II, b-III, c-I, d-IV

03 ¢ 5 m
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(D) iferere RSt T e ISt 27 i

s et 2 sraRafid @ ¢
shold frequency f,. |

nated by light of frequency f just above the thre
c emission change?

(C) mﬁ?am%mﬁaﬂmnﬁam

A metal surface is illumi
d at constant frequency how does photoelectri

tic energy and
(A) Maximum kinetic energy increases whi[e (B) Both maximum kine gy
emission rate of electrons increase

the intensity is increase

RS

emission rate remains unchanged
Both maximum kinetic energy and s

# A

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

kinetic energy remains unchanged

m-aaﬁwﬁwﬁmammmél

11. ﬁqWAcsagz%ﬁrq,wgmaa%ﬁwm,
ﬁuﬁﬁéaﬁﬁﬁq-mwsamaﬁq@m@mm%?

(A) =i gro-de YaewaR A Ruet ST $ (B) o -3 YFEBIAR STYE & QI a7
& <ot a1 S o B, fore 3ffed DC

o e 6 g B AT A 8 %
() wifer r-rr ReRr & S Y (D) i g TR § s ARy g
qaTe

| TSYE At QT & Sl @
For a given AC input, a full-wave rectifier produces higher efficiency than a half-wave rectifier.

Which statement correctly explains this difference?
(B) Because full-wave rectifier utilizes both

(A) Because ripple frequency in half-wave

rectifier is twice that of full-wave g half cycles of input, increasing average

7 | rectifier &
2
| b DC output

(C) Because the peak output voltage is :gf (D) Because diode resistance is zero in full-

v 3 . . .
% doubled in full-wave rectification wave rectifier
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. :ﬁ%ﬁnﬂnaﬁmﬁm)aﬂ;m(m%m o
HfAHYA (A): F7 wqﬁaﬁaaﬁwa@%w%ﬁﬁmmmm%mw

HIRT T it |
o () P Rt 33 e e et g
A ST A fﬂﬂ@ﬁ T & ey qREd 3 T I B €
(A) (A)FAE T R) T (B) (A) T}, wg (R) AR
©) (A)aﬁ(R)ﬁW%’aﬁ‘(R%(A)mﬁ (D) (A) 3R (R) it wea &, 74 (R), (A) R &l
ST AT ¢ | meq'éfaﬂm%l

Choose the correc't 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)is false, but (R) is true. ?3@) (A) is true, but (R) is false.
(C) Both (A) and (R) are true, and (R) is the) (D) Both (A) and (R) are true, but (R) is ot
correct explanation of (A). E‘j the correct explanation of (A).

3. Pt & Q -1 U FO ST 7 Tt 00 e 22
(A) TE AR A(HeRT 1 o7 ot st o & (B) s@aﬁm%mwﬁﬁéqﬁaﬁ?

kel g
(€) TETH-IA TN A TN GO CHAR (D) 7w v e 9 Y e A4 €1
TR e A aRafia e B iR | s g

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

nuclei without external influence. ﬁ atomic number of the nucleus.
(C) Itinvolves the conversion of one E:)') (D) It occurs only in naturally radioactive
element into another by bombardment?,,,]ﬂ elements.
with high-energy particles. 4
14, T vt e et ard-amg 5 A € 1120 f7t & STE 9 e BT 3ITT FIA HifoT |
A4 1 (B) 1
,  EE 8
5
© 1 D) 1
4 w 16
A radioactive sample has a half-life of 5 days. Galculate the fraction of nuclei remammg after 20
days. O
.1, S0 5E5]
@A) 1 g B) 1 ( In fe /S’ /A;
2 + 8
€ 1 D) 1
4 v 16
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(I emﬂp—nwww@amﬁﬁaﬁéﬁgmmmw@aw*qmm
(II) ﬁ-&quﬁ@ﬁﬁﬁmﬁmimuw“ﬁm%l

() <ité-fibe s e aerela-gier g o vt & GoTganeh Bl 2 g
(IV) ﬂaﬁamwmmamé@ﬂqwﬁm?ﬁﬁ“@?ﬁ%' ol
(A) LI, sk v (B) 3w LRIV

(C) ¥@I, MRV (D) 3 L SR I

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

following statements are correct?
g tion of photogenerated electron-hole pairs by

(I)  The emfis generated due to the separatl
built-in electric field at the p-n junCtl@f& Sk ) ,

(I)  The open-circuit voltage increases llnga;rly with light intensity under all operating
conditions. =

(IIT) The short-circuit current is proportloﬁ.%] to the number of generated electron-hole
pairs. %» ) p

(IV)  The efficiency of the cell is hmlted by recombination losses and band-gap mismatch,

(B) IIand IV only
(D) IandIII only

(A) L II, I, and IV
(C) I,IIandIV only

16. G-I %7 - H@fﬁaﬁﬁﬁmaﬁwﬁﬁ?%ﬁ?
-1 ﬁ?ﬁ-II Vg
(a) & i TS, qet ST '(Dgf—z -
(b) e sl T, 7T ST Mes =
(c) sTRfad AT (mgv‘—\/;
(d) TRR Dereh qe degh i 3R (IV)"*: o=
TferT it 36 forg Steem et
—(A) a-II b-I, c-III, d-IV ' (B) a-II, b-III, c-I, d-IV
(C) a-I,b-II, c-III, d-1IV . (D) a-III, b-1, c-II, d-IV
Match List-I with List-II and choose the correct answer:
List-I List-II
(a) Closed organ pipe (fundamental frequeggy) (I f==
(b) Open organ pipe (fundamental ﬁequengl) (II) — % [%&?
(c) Speed of sound in an ideal gas % I wv= y%
(d) Doppler shift for a stationary observer %d V) f'=f v_"us
a source moving towards the observer
(A) a-II, b-I, c-III, d-IV (B) a-II, b-III, c-1, d-IV

(©)

a-1, b-1I, c-III, d-IV (D) a-III, b-1, c-II, d-IV
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17 i %Wmm%mﬁtﬁﬁwmaﬁuimmmm;ﬁ& R g
gfdmﬂaﬁa' @, A o ety ‘ ) ¥ g e D

B) B
(A) % Ew@ : (B) LA
s -

=

(C) B (D) wuB

monochromatic light of wavelength A produces fringes of

ouble slit experiment, as
om the slits, which are separated by distance d. If the entire

at distance D fr o
d in a transparent medifim of refractive index y, while D and d remain

In Young’s d
width [; on a screen

arrangement is immerse

nchanged, what will be the new fringe width?

Tl

B
(A)E );5

Wi B

&

© B (D) up

8 @ﬁgaﬁuﬁaﬂr%mmwﬁaﬂw@ﬁﬁmwﬁam%lwﬁe(x)m@r@aa:a
' S, g R 3 i e e 2

e gt T a(x)g@ﬁamiafxmm@rmﬁ
e(h) oca(A)HﬂTWH‘*ﬁﬁ?ﬁi%Q

R TG AT T A ST @
= a(x)wﬁaaamwmm

l|ll|

iy
i\

oo

(4) AT Wad) 2T W e()) TEA B B)

(el

{

fi

©) ), a(h) & e & 3R e AT ‘D) e
forafe el @

in thermal equilibrium with its surroundings and emits thermal radiation. Let e(A) be

Abody is
tivity at wavelength ). Identify the correct % ° 2

its spectral emissive power and a(}) its absorp
relation governing these quantities.

e(A) « a(}) and the proportionality is
same for all bodies at a given
temperature

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

constant temperature

?’:LSOOE\E@S

e()) = a(}) for all bodies at all
temperatures

(C) e(A) is independent of a(A) and depends
only on temperature
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19. Wm%%mﬂmﬁ_mmmﬁmemﬁlmwmme“l
Foeor % & Frfore 3 Q -1 o @R

. i (B) FRRart oH AT T S TRl 8 37 o,

(8) mmmﬁmm%aﬁz@m A

b ; o (D) RreroT T ST STRafciel T8al 2 37 ap,
(C) e ot e et & o e & 1 or A
X on for an ideal gas at temperature T. Whe,

. : tl’ibuti
Consider the Maxwell-Boltzmann speed :lfso owing changes occu

e 3 h
the temperature is increased, which of t o The peak shifts to lower speeds and

rs in the distribution cury,

\/(A) The ?ealf shilfts © higl;er sgeeds and the distribution becomes narrower
distribution becomes broader % 5 s dsixibution remains unchanged i,
shape but shifts uniformly

(C) The peak height increases and the ;:;
:tribution becomes narrower 2
distributio 4 :«:,’ %'aﬁﬁ — ngg%,a
3 GIRHTOT SHE: 4; 1 ) ,
20. QWRWA 3R B 35%% _gm"-ée i “:}":” Jf@/”i( '\ '

B iR} 3 o ahIOT T g , o
| B [e] :
| (A) 60° ( ; i r‘ﬁ%
(& ¥ B : ively. If the magnitude of thej
8 Two vectors A and B have inagnitudes 3 units and 4 units respectrvely:
‘ W ? :
| resultant is 5 units, what is the angle between the two vectors: :
! @ m e
f (4) 60° : 8 il =N
| o ool g (D) 90° J |
*———‘——.f
21 ﬁqﬁfﬁaﬁﬁﬁq—mmmmﬁ@waﬁtﬁﬁ%’ﬁaﬁﬁmwﬁ%? g .
(A) m@wﬁaﬁwﬁg%ﬁmﬁmw (B) mﬁaﬁ T forelt i e
4 Bt &, srerfen Sever foreret 3 e &1 § o aTareaEaT el gl | .
T AT |
- (C) weRwdfagiReme; Faafy (D) et fadT 3 TRIeY HISRIET & §Ye g
i ok vef A WA § | % gl
Which statement distinguishes Fraunhofegiﬁraction from Fresnel diffraction?
(B) Fraunhofer diffraction occurs without

(A) Fraunhofer uses parallel rays in the %
il field; Fresnel involves curved Waveﬁgilts
in the near field +

any lens arrangement

(D) Fresnel diffraction yields simpler

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

Fresnel requires source and screen at

infinity
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et 3 ey e @ | Foelt agor ot gt fareo x ol AT v @1 SHM 3 ferg g afer 3 ==

72, @
T AR w
(A v?=wix’ G (B) v=wx
p? = w(A2 — x?) e
©) © (D) v=wA

article executes simple harmonic motion. Atla certain instant, its displacement is x and

Ap

velocity is v. Which relation correctly connectd these quantities for SHM? A
_ 2.

) vi=e (B) v=ox VERL4L

IQ)’ v2=w2(A2—x2) (D) 3= \}%VW%

P T

2. A Ry A (A) 3K &RoT (R) 3 forg Wt foremed g
W(A):a@ﬁiﬂ%ﬁw@@%mﬁm;ﬁmwaaa&fagaaa;;%m
seedle | J
m(R):WﬁWQ?ﬁﬂﬂﬂmévﬁﬁW@ﬁ%,Gﬁeﬁeﬁiﬁmwaﬁ,mﬁwmﬁ

A TG 1 A @ TR %

@) (AL TI®R) SRk ;“5;:?(3) (A) 3R (R) @1 7= §, g (R), (A) CIRSC]

:j ST e AT |

© (&) 3R@ FAFAE M (R), (4) fad (D) (A)TEE, WY (R) FAR

ST FATE |

Choose the correct option

Assertion (A): At large distances,

while the electric field varies as r—13
Reason (R): The dipole consists of two equal aﬂﬂ opposite charges separated by a small
distance, causing cancellation of the monopoletérm in multipole expansion.

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

(A) (A)is false, but (R) is true. SYB) Both (A)and (R) are true, but (R) is not
ifi the correct explanation of (A).
Both (A) and (R) are true, and (R) is the %(D) (A) is true, but (R) is false. gﬁ
correct explanation of (A). ’ ‘
24, T TRt qar @ y = Asin (kx = wt) 2T SR R T | ﬁwﬁﬁﬁﬁﬁ#mmqﬁ%
(A) mm%mﬁgmmr@aﬁ (B) mmmmmammm
gl g, TRaeH T8 et |
(D) foreht oft awmm%mﬁmﬁmﬁsam

(©) &ﬁfan%aaammuzﬁﬁ?m%l
) W%'

A progressive wave is represented by y = Asin @ — wt). Which of the following statements is

correct? o

- A
(A) Energy remains localized at each point gB) Wave transports energy 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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25. % o7 09 & R T TR @) | AR e e v e et yaE:
J@) =]o(1—£;),0 <r< REﬁRmﬁﬁﬂ%lm%WaaﬁiﬂrWW&ﬁB(ﬂ%ﬁm

TR ST B AR o
3 ad tolo (. 17 ;
W so-mfeg)  § @R B
3 o, ﬂ] T3
© so-(-4r) O -4 )

; ; . :on with non-unif
A steady current flows through a long straight wire of circular cross-section with orm

2 . 1 t 2 .

current density /(1) = J (1—;—:) ,0 < r < R where R is the radius of the wire. F Ol.' a ;(;;anSIdL
. e b

the wire at distance rfrom the axis, which expression correctly gives the magn‘g%c (r):

® 5y -2 (-T)

3
(A) B(r) = Uolo (T‘— ;—2') g 2
: o Mol bk

0 . 3
%k, 3N o PRI § | 53
26. Lﬁaéﬁ@u@mﬁm-ﬁﬁtmm%m = ko(1 + aT) &, STel Ko 3T :
O A T, R T, R, TR S T e e el ST T 26 ST, AT H 2

T ST ST ST SIRT T T ST BIA-Al 67

T
@ ol 1)+ -13) B e e
© X[m -1y -3a2-13)] L R e

A slab of thickness L has temperature-depq%ient thermal conductivity k(T) = ko(1 + aT),
where ko and a are constants. The two faces;are maintained at temperatures T; and
T,(T, > T, ). Under steady one-dimensiongtconduction, which expression correctly represents

~z

the he:t current per 101Lnit area through theghb? ‘(B)‘ 4 A/%z [t A
,\/(é) TO[(T1—T2)+'2-(T12—T22)] : ; “L‘(T1"Tz)2 Hﬂ{)fk LMT)J]%
c) k « D) Koo
© Tlm-m-z0-1) LB e (5 19057
27. Ta TR GuteT qus Fehrd @Y St =R P, V, T G S fodn T/ @, St dU = TdS — PdV i e &l
%Imﬁ@ﬁﬂ-ﬁ?ﬁmﬁwﬁﬂé‘}@@@ﬁ?ﬁ%? U, -
@ RrswE=0 (B AWET=0 i
: - S
© FP=0 y .- % (D) R U, V % forg et S sifSreraw @t 8|

For a simple compressiblé isolated systemgescribed by state variables P, V, T satisfying
dU = TdS — PdV, which condition correctlﬁepresents thermodynamic equilibrium?

4) 2—3 =0atconstantS = (B) Temperature T =0
(C) PressureP =0 (D) Entropy S is maximum for fixed U,V

TP O gl
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23 @W%ﬁnwmﬁmwm a@wﬁgw@&%ﬂm%mg{wﬁwmmﬁ T?

I\)
SR (BL% <o
.Da
(©) d2V| (D) ﬂl i
dz? 0 dr? 0

. . ok dzv g .
For a particleina one-dimensional potential V(x), which condition on —— atan equilibrium

oy
o
point determines that the equilibrium is stable? o
<
av (B)g d*v
A
@ Zh#o N =l <0
© dv D) &V
Zzh> =

e

29. @mﬁ@ﬁmmga%W%mqngélmmm Ap_4T ait gg ol

U=2TA %luﬁﬁ?ﬁaﬁﬁmwﬁm?ﬁmﬁﬁqgﬁf%ﬁaﬁﬁ?
O@

. E4E
A) IEASWE (B)""amﬁ%?aﬁr% e
(C) TE-<ieS & A § (D) RrRwd?
4T

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

0e

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

change? C:’.!

g @ ved (e
o

(A) Doubles (B) Becomes half

9 Becomes one-fourth (D) Remains constant

03 ©
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30. FrafR et o o e

) =

(1) ot & wreeer g it ¢S :
wtest 3 MY e smepot e o ek
ford Ren v @ ¢S ik bl LERICIE
(1) SRR 1ot ot e e e &
: AT Q@ , STelfeh T 7
Yol g At &, St areerehia el

(L) =& smrorfereh &yt gt & sram, ditg-sae) & e 9
: ,?’ﬁ'ﬁ- A @ ar A, ar,
SR T Hyye = AM m*’ﬁ@m%@ EERR AT Y

SR QR o
(A) LRI (B) et 1 3R 11
(C) Few IRl ¢o (D) e I 3R I
Consider the following statements: Ié E $
C (I)  In Langevin’s classical diamagnetic mc%%zl, induced magnetic moment is proportiona] i,
the applied magnetic field and oppositEln direction.

(I) Magnetic susceptibility of diamagnetic materials is independent of temperature, where,

-

that of paramagnetic materials follows y « %

(III) In Weiss molecular field theory, spontaneous magnetization in ferromagnets vanishes g
the Curie temperature; consequently, the internal field Hy,e = AM also becomes zero.

Which of the above statements are correct?

L

'
1., )
3

‘ay
5
i

(A) I,IIandII (B) TandINonly

B

(C) TIandonly (D) 1Iand III only

I T ™

Sl

0

3L wACw&mﬁumaﬁﬁﬁamﬁ%ﬁqwﬁﬁi}%wmw%ﬁsamm%lﬁyfﬁﬁaﬁi
T e T T & P ST o v it oTTee) v & Y e el 2

(A) s IR F A FAA I A AR (B) Foifeh shigeT ol 1 3Tq TRIehTd & |

o w7 Q GfRa el §
(C) i yrraeew @ 90° S A e, Fe (D) IR IR RUFT HT 3 AT ¢ |
ST O STeY €9 A I Bt § et i R R AT §

| 4 =
) Lot
A choke coil is inserted in an AC circuit inst%é’d of a resistor to limit current. Which statement

. e

correctly explains why the power consumedl;ms nearly zero?
¢y
i . .0 :

(A) Because current is exactly in phase mﬁij (B) Because the coil stores energy

voltage & permanently in its magnetic field

EiE

(C) Because current lags voltage by 90°, (D) Because the inductive reactance
¥ making real power nearly zero produces heat but cancels voltage
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(

ﬁwmm%mﬁq&%mgm@mm%m SHEHY ST s s

AE! ‘ v ot 3
o ﬁamﬁwmﬁmamma.
e wﬁﬁﬂa a-mm-aﬁﬁ%mmmﬁﬂwam%u

(B) et I I
() LI R I

‘} .

and fluorescence:
i ing statements on solar spegtrum |
Consider the following s E B ot ris

i with dal tion lines due to elem the
i ous rk absorp
(1)  The solar spectrum is continu c&a
ar atmosphere. ¢ o

A has hﬁéher energy than the absorbed radiation.

@ In fluorescence, emitted radiation

; -radiati rgy losses.
mission occurs at longer wavelength due to non radiative energy

(1)  Fluorescence €
Which statements are correct?

() IandIIonly

(A) Iand IIonly |
&
(C) MandII only (D) LII and III =

33. TF W 1.3 x 101557 mmmﬁm@m%lmﬁﬁm@zﬁﬁ AfereRam T
ot 1.8eV R argma?ﬁmq(ergamevff) aﬂ{tgﬁm g T hiford |
C:;
:ilf(B) 8.34 x 10™2 erg, 2.38 €V, 8.65 x 10" sec”
ShHTT:

)
AT Tt

(A) 5.71x10™ erg, 8.58 eV, 4.65 x 10 sec’
ShaRT:

(C) 3.38x10™erg, 5.58 eV, 3.45 x 10 sec’ (D) 5.73x10™erg, 3.58 €V, 8.65 x 10 sec™
ShHRT: AR

" 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. Calgulate the work function (in erg and eV) and the
threshold frequency. £ :

8.34 x 10™2 erg, 2.38 €V, 8.65 x 10** sec?
respectively

(A) 5.71x10™erg, 8.58 eV, 4.65 x 10" sec”
respectively

(Xala apdn
¥ o S d WA
=)

N

i,

(C) 3.38x10erg,5.58 €V, 3.45x10"sec’ (D) 5.73x 10™ erg, 3.58 eV, 8.65 x 10 sec™
respectively respectively

\
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34, -1 7 ge-11 @ e Hifsrg 3R T8 sw g e —

g1 T
(a) Pt Browr. (I W%Wﬁaﬁlﬁﬂ&qﬁmm%
(b) el et & QRO (11) - g aEan ofk g o raé A Fere 5T e Ao
; o) T
3R JETYRoT fRor 5
(c) faftr qoie (IIn) ﬁaﬁaﬁtwmﬁmmﬁqwaﬂmw
(d) < T (Iv) M%Wﬁawwﬁﬁ%wxm@?ﬁ%
(A) a-II, b-I, c-II, d-IV (B) a-II, b-1V, c-III, d-I
(C) a1V, b-III, c-L, d-I (D)  a-II, b-1V, c-II, d-I
Match List-I with List-IT and choose the correct answer:
List-I List-II
(a) Nicol prism (1) ] te of flow of luminous energy, measured in lumep
(b) Ordinary and extraordinary (II) gxgular rotation produced by a solution of unit
' rays in a uniaxial crystal €oncentration and unit path length
| (c) Specific rotation (III) ﬁ)larizer based on double refraction and total interng|
0 reflection
-t (d) Luminous flux (IV) Propagate with different refractive indices inside the
crystal
(A) a-II, b-I, c-II, d-IV (B) a-IL b-1V, c-II, d-I mem
| (C) 2V, b-II, ¢, d-IT & (D) &I, b-IV, c-I1, d-1 e

=
35. T BIE TIAHR (0! T % WHTS & e 5 & ket @ iR dieiar 3 v st 2| af e &
e =it ST A o g e o et R sraftafa @, o wie ¥ a A i 3 ok e

& wa ufed g £
B
7 (A) FHIAATIRTNA TG, R Fsmama  (B) e ST 3118 AT 1 A 7, 37K s W
IR AR S | AR ST
(C) HwHidaamaR TN SmaTe, sk fsmamm (D) Htwic 3 S AT &1 i g, R fysmm aw
ufEfid gl - TR SR

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%hxation time change, assuming Stokes’ regime?

(A) Terminal velocity becomes four fithes,  (B) Terminal velocity becomes eight times,

and relaxation time becomes fougimes. and relaxation time becomes twice.
. ) Go
(C) Terminal velocity becomes four tl_gles, (D) Terminal velocity becomes twice, and
" and relaxation time remains unchanged. relaxation time becomes four times.
L (b= ©
T &, X1 N

IR
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36 mﬁ@amwﬁwﬁﬁq e
(M) Mmﬁﬁ%ﬂm@ﬁwuﬁwmﬁw D = py #¥

p,a%mm%,ﬁﬁwaﬁw@
ISRERS
(In) W@m%maﬁmwﬁa@u‘m_g+ et quSRIen 74w argaeas ae
R am g
() S seror ot st R e &, wfes et sgaor e araeT & e g g |
ST H YR QA wo v
(A) Fewisik (B) I Ik i
(C) ¥FwIiasikin (D) et 11 &R 11 2l
Consider the following statements: @

(I) In a dielectric, the electric displacement ve&‘gpr D always satisfies 7 - D = py, mdependent
of the degree of polarization. m

(I) The Lorentz local field inside a dielectric isEiven by Ejpe = E + i only for isotropic,
/ 0

A4
homogeneous dielectric media.

(IIT) 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

a)) I and I only
37. AEA R § y; = A sin (wt) Ty, = A sin (wt @)

(C) IandIIIonly

¥ 3N B SR F M A BRI TR

(A) wﬁm%ﬁqﬁmwwﬁw (B) meﬁ:ﬁ%m@m%l
a1 A

(C) it geadT F otell tell & U Fr ofew. (D) vt it Bverer arer R o e 2
TARR ‘

Two waves are given by y, = 4 sin (wt) and y, =A sm(wt + ¢) &l : &E

Which statement about phase and phase dlﬁere%fé is correct? T N

(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.

1= Uy ¥ Pren
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R x = A cos (it + ¢ a1 e faen e & | Forwferfe & 8,
meﬁaﬁzmﬁaxdiavé’rmoa:a%%e ) ™y
(&) v o e e o (B) e 5 fo P 1 T
R it QYT @ : ST B g |

©) sTRemamisdaRd (D) sy ) EreertgEe e G 7T,
faar ST et |

38

A particle executes simple harmonic motion described by x = A cos (wt +¢)- Which statemy,

correctly relates periodic and wave motion concepts?

(B) Periodic motion requires spatial
propagation of disturbance

otion cannot be represente;

ons

(A) Wave motion is a periodic disturbance
A~ propagating in space and time

(C) Wave motion is always non-periodicin ., (D) Periodic m :
time [ using sinusoidal funct

39. @mmwwmﬁﬁw%ﬁﬁéﬁamﬁnmmwm%aﬂr%fwm

ﬁ%l@g#ﬂﬁmﬁﬁﬁmaﬁtmmm;@mﬁﬂq—m%
@) aro T s e g, sk - (B) e T € & ST @, e ot
e &2 R S T €

TTE WaTS 3 WY SeEdl §
(€) TEERE T Eare, RFgIE (D) T e & SR €, S STl
yaTfed el et s % T fRR T 8
A metal rod of uniform cross-section is maintained in a steady state with its ends kept at two
escription of the temperature

different constant temperatures. Identify the correct d
distribution and heat flow along the rod.  ¢.
[

of

The temperature varies linearly, but he:

(A) The temperature varies non-linearly, @g (B)
flow increases toward the colder end

S

and heat flow changes along the len, i

| Q\(/W%{\(C) The temperature remains constant Qﬁ (D) The temperature varies linearly, and
throughout, and no heat flows e heat flow remains constant along the

rod

40- gucfy 3 it o P r 1 At BT A m FETHA HT T STE V = \/@@nﬁfw%mﬁmﬁmw
6t Froa eiveT g r + Ar g S § (Ar < ), A e # & H-a af e 82

AB) el s T (B) et Fifoiew it E @%
(C) ==y ° & (D) Fefia wIofg GaT L "

3 vt

A satellite of mass m moves in a circular orb:@)f radius raround Earth with speed v = /E'M
by A R , 2 i

If the radius of its orbit is increased slightly Eﬁ; r + Ar(Ar « r), which of the following quantities

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

0310 18 {
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e
-1 B e Tel @7 "
() T R s b da () o et 7 4T e & o G v
T REOTHH B | ©  GEHA gAH |

(o}
©) TafE@aERIEAEY D) org v 71 Tl Tl & ol Gl 01 A
R STy AR TR

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) Itisconserved only if both particles have
particles are conservative equal masses

\(}) It is conserved irrespective of the nature g)) It is conserved only if both particles
of internal forces, provided no external ¢  move with constant velocity

%)

(]
force acts =

42. a.mgammﬁ,aaﬁaamm%m‘f“ o P et 2 | P & & i-a1 e

i Sl R I i e S Je § =0 3 G T 82

(A) wﬁﬁaﬂtmaﬁﬁvmmmﬁﬁmaﬁmm%ﬂﬁﬁﬁ
AR

(B) Wﬂ%ﬁaﬁm#ﬁﬁaﬁgﬁ%aﬁa@nﬁmmﬂmﬁﬂm%mmﬁm
mwmﬁmﬁmm%maﬁmmw@%

(©) e e o T & b R &0 et e v S8 ST T €, et T
it et ) iR T g 5 |

D) wmwmﬁmmagﬁmmmammam

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 deteryines the range of path difference over
which fringes remain visible <

2 24

(C) Temporal coherence governs the Uansve@ extent over which stable fringes can be .
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
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43. %%W@W%W,Mmﬁwﬁﬁ%ﬁmﬁmﬁ%ﬁmw \

ATH S i T gl ST 82
(A) e ot L (B) et
(C) sy fava (;’ (D) & wer

Q0

& '-\l

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

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

44. IR TR aRE &5 F = Vo %,aﬁmwﬁm(ga%,aﬁuﬁmﬁaaﬁa-mwmﬁﬂ‘@m%?
(A) ¢ F AT LA 8 @ (B) F et uRmor fRR R
(C) F eIy (curl) I 8 (D) F o SRR A €

v.1800¢C¢t

For a vector field F = Vi, 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

(\(yl' he curl of F is zero

45. S ¥ (COM) Thv & SRt 118 Teh qoTT: HedTY SI-oh0T Torht &, Toh 30T o HeT oht aheled [T 37elTe
e I &, SToh ST TRHATI ARG el € | -8 RaoT e g iR s @ 5 g o

(D) The divergence of F is zero

0cele

AT ot 3 0T/ T Ty AR

f (A) Ui T T IR (B) oI g % 3T T TREOT gﬁg
(C) ek T AT TR&gOT (D) Iferst St et SR

7 In a perfectly elastic two-body collision observed from the center-of-mass frame, one particle

suddenly subjected to an impulsive intera@n 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 b)@'le same angle?

oo

(A) Conservation of Angular Momentun;:aJ (B) Conservation of Center-of-Mass Velocit

(C) Conservation of Linear Momentum (D) Conservation of Kinetic Energy
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47.

ﬁgﬂ@ﬁmr%|mﬁgmaﬂv=V0+“'?b)‘(-raﬁmmm%lﬁgfr‘wﬁﬁmrtu—ﬂr o F
N7 For
Oa;memmﬁsﬂﬁgmmﬁa%nr% 5 (B) fe-FoR Tzt 1 # wer fig 3 am

! QU P afHToT @ e 2
© mﬁgmmqﬁmwmomﬁ‘ﬂ? (D) STee farg 1 &1 o 35 v v 2
F

ation with angular velocity w, the velocity of a point

jgid bod undergoing general rot
For a rigl y point O in the body is r is given by

1 vector relative t0 @ fixed

whose positio -
owing statements necessarily follows?

FOXT. Which one of the foll

v=Vo 5
(A) The relative velocity of any point with ;}; (B) The magnitude of velocity of every point
i i B in the body-fixed fr
respect to 018 p_erpendlcular tor :é is the same e body-fixed frame
; dependspg’ (D) The velocity of every point in the body is

() The scceleration of every point
on the choice of reference point O

w(ﬁﬁmw)%mﬁmﬁ%aﬁmwmz Egl%%
i) wwﬁgﬁm%m@wmmél T
() wmmwmgam%,mqﬁwﬁ@@ﬁ@m
(m) Wﬂaﬂ@%ﬁg%wmﬁ%ﬁm%ﬂé M,
(IV) @Waﬁﬁﬁ@mﬁgmmmmﬁam@gﬁﬂmmm%n

perpendicular to W

RREAAIEAE® & .

() et 11 SR 8 B E@ wwLISRN

(C) w1, I eI (D) FWIRI ‘E

Consider the following statements regarding a coqple (pair of forces): L]j

(I) A couple produces rotation without translation of the body.

(I[) The resultant force of a couple is zero, but the resultant moment is non-zero.
(III) The moment of a couple depends on thg%ghoice of origin. |

(IV) A couple canbe balanced by a single for%.acting at a suitable point.

Which of the above statements are correct? %

() TandIonly ’:i;; (B) 1,Tand IV only
(\C)/ I, I and III only (D) ' IandII only
N o

b
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48. TP O S m 8, 3 et 5 el TR T § e e o T SRR B 1
L= Al al, T = vy & 1 afk o g o g 2408 ST @, O R = vo @ A, W,
TR A A B AT 5 ‘
@ 300 A (B) 45°
(C) 60° (D) 0°
A particle of mass m moves under a central force with conserved angular momentum, 4.
instant, ¥ = ai + aj, ¥ = v,i If, when its radial distance becomes 2a, it’s speed remains v, "

T
\

is the angle betw it iti d veloci tors? st s
gle between its position and velocity vec :0370 \3 _(
A) 30° gt () < _
(©) 60° & o) 0°
)

49. BT R 1 0 59 52 N W S 481 & Rrsiorees STl & | 4R e R Tl § S I8 T
STREREa Teat &, A T 3 a1e weft S 3 s qrait 35 ROt 36 AT el ForarST / vey

%aﬁﬁmw%aﬂmﬁﬁﬁﬁmmaﬁw’%m% mc% ;\%’
(@) N ® e M it
(C) N-1/3 (D) N2/3

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 expressions
correctly gives the ratio of the sum of the ma&itudes of excess pressures of all droplets afi

splitting to the excess pressure of the origina@rop before splitting? 0 & 7
L) vt ol S
a) N BN S, Pl
N3 (D) N*? Rz \"\VZ L ;

50. T SR 4 € AT R ST 2R A St % g2 8, o g St 3R e ¥ e Bl
% | E forea aTgen e aret St s T § | Fiet URT 61 foheT 319 WRRIY R & e e g

4 (C) 2 é'% D) 1
: & 5;
o) 3
A network has two resistors R and 2R connec@d in parallel, and this combination is in serie
with a resistor 3R. A battery of emf E is app].i@. What fraction of the total current flows
through the resistor R? .E' » R R
J
4) 3 “ 2 i)‘
; e M =
©) 2 ‘T & (D) 1 s,
2 2 -
5 3 : 18 +
1% 1%
03 ¢

- N/R ~ 9 G RSy
g = Gy @
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) R T § wRor 3 qen Ty e R E | E@
(an) v ¥ e 3 v 3 e @ e i s & < @ € | '
(LIT) aﬁ%mmﬁmmmm@awaamﬁhmmqﬁwﬁmﬁ*

Cacikd
T FA T F &
(A) I3RIN " (B) 1,1
(C) TaRII (D) IR
Consider the following statements on wave propagation and Doppler effect: 0y iy

1{\/(1) In a non-dispersive medium, phase velocity equals group velocity.
(II)  The speed of sound in a gas is independent of the thermodynamic process during
<>  propagation. o
(II)  In Doppler effect for sound, only the iiz:rl,ative motion along th
observer affects the observed frequen%';
Which statements are correct? ??

WA) TandIII  (B) IMandINI
(C) MandIIl (D) IandII

e line joining source and

52. @m-wmmﬁ@aﬁmaw%ﬂmwm%léwﬁm%mﬁ
PrafefEe & Q H-a1 e IRa e S e ISt ¥ oA T 3R STl &7
(4) Wmﬁwﬁammggwﬁaﬂqﬁam%mmﬁmﬁm%,m

S SeaST i 9 ATEfe B ¢ £2
(B) aﬁamﬁaﬁﬁqﬁmmm%sﬁﬁhﬁaﬁm%mm@%%mﬁswm i
ﬁsa,ﬁwaﬁwmﬁm%ﬁ@m% &
(C) mﬁﬁwﬁaﬁmwﬁmﬁﬂ%mﬁyﬁ%mﬁﬁamﬁhmmﬁwmﬁ
ﬁﬁamﬁhmﬁmﬂaaﬂﬁam%mwm%ﬁqﬁwﬁwﬁﬁﬂm%
al resonator. Which

(D)

An active medium with population inversion is placed inside an optic

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 emiséifén it is emitted randomly

JB) Stimulated emission produces photo@%oherent with the incident radiation, while

spontaneous emission occurs random@?in phase, direction, and time

(C)  Spontaneous emission is responsible ft‘{E 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
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53. F=R-1 o1 TEi-11 9 e
eI
(a) Yo-Sh=w fam
OEGEIRCIIRERERE]
(c) iR st farfeor fRaH
(d) REa-SeeE FaH
(A) a-IV, b-II1, c-I1, d-1 (D) a-111,
(C) a-III, b-1V, c-L, d-11

Match List-I with List-II and ch
List-II h be paviou

& short-.waveleng"

List-1 .
' - Explains th
A SR it X radlatiq‘baccurately r roportional to fourth power
(b) Wien’s displacement jaw (D) Gives t?@l radiated pOV€ p
temper( roporthﬂ al to T /14 at long
(c) Planck’s radiation aw (I Predicts:anergy den51typ
wavelesgEts . inversely with
&'@ﬂ (d) Stefan-Boltzmann law (V) RelateS'Béak Wavelength of emission 1
¥ : L temperature ‘
” 11, d-I g (B a—I b—III c—IV, d-1I
v, b-1IL, -1, d-T L
agi C b—II eI, d-IV

(D) a——III

(C) a-dm bV, Lol
54. 3 g et F e A £y ——30cm,

fz = 20 cm, 8 i

mmiﬁmaﬁml g AP
(A) 30cm ot : g (B) ¥ cm
(C) 25cm \ B (D) 15 CL e - ]
Two thin lenses of focal lengths =30 cn;;i’and = 20 cm are separated by a distance d =
10cm. Find the eﬂ“ecﬁve focal length of the combmatlon f:‘ < J’”
A 30cm ERRRE (B) 10cm \ 30%‘7/0 20/
(C) 25cm b PRt . . » (D) M5 Cm g /w M
> m;gﬁmWWW% fremiere 'mem@m% qﬁaamaéa
San g 2w t ¥
W g R,
g & £ (D) ani @ feAfenmEn

&

Which of the followin
g natural phenomena @bes
rather than refabgoil ¥ atiaiit g ag t explained as a consequence of diffraction

A_}C)/ﬁright central region i
gion in shad : ;
small obstacle A (D) Twinkling of stars
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;r__.__g»__,, , ——
560\ SRS e 3 o it sors e 5Q = dUS PV 1 qrer e 8, Frafae i & P o

q@m@mﬁ?%%mﬁwmmmuwmmﬁmma?

(4) (fﬂj -0 (B) (o0U

v A\ (}W)T:P

©) (fﬁj -0 (D) (?EJ -0

6T V aT A%

amic system obeying the first law 6Q = dU +PdV , which of the following
e condition under which (ih‘e internal energy U depends only on

N

an ideal gas? o

For a thermodyn

correctly represents th

cemperature for S
o
@) ?E) 0 ={B) (gg\ 15,
oV )1 )
© QB] _0 (D) (Qg B
aT Jv oT )y
57. ﬁ%mﬁ(mm)ﬁ,yWaﬁm@ﬁrw% e E— et
aﬁﬁf%aﬂtaﬁnagamﬁ%,a‘rﬁaﬁﬂﬁwg@ag—@g;
o

gB) 1 _Ip

4)
Wﬁnz\/% &2 TEulu E5E
sl
@) L T
f—ZnL/t

In Melde’s experiment using the transverse mode,
tension T. If the vibrator frequency is f and thestring forms n loops,
o

( (4%
J)fm’lf EB) _1 T
S TTuu

D) r

a string of linear density u is kept under
which relation is correct?

-

a 2nLyu
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58, ﬁmqg“' ﬁ'uﬁm RamﬁwaLawﬁg'igsﬁaﬁmcqﬁﬁ%ﬁiﬁmuw_
ST g | € e Ghors o by N
RINE] @Hm@rﬁmm%lm mmgmﬁ—{mm%

(8) ¥ TR ot & Frapa ey (B) @IS
ﬁ'@mmm@m%m§ gmg,eﬁam{f?f@m%

(C)  seeh v R genfer & i Qb (D) A T
ARy 7% SYear 3 & freren ST €

tance L is palanced using a standar
y dependent of source

=

In an Anderson bridge, a coil of resistance R and indu

capacitor C and non-inductive resistors. At balance, the result 15 11
frequency. What does this imply? 3 3 b tisirl
. i nceis O a
(A) Balance is governed by resistive ratios, (B) Self 11'1ducta 4 resistive 4TS,
making inductance measurement capacitor an Bserehck
impossible 4 independent of fred
— s evaluated using sourc.

(D) Inductance i

frequency and resistive bridge arms

(C) Coil reactance is cancelled by the :_
capacitor, leaving resistance termsf:g_i_jnly

PP ———— S
@ Wiﬁ%ﬁmw%m@mmﬁm%ﬁﬁnﬁa@ﬂﬁ?%
(IN) a@wﬁaﬁaﬁﬁamﬁmwﬁaﬁﬁmzmm ATehfers

R & P A R |
T FAITAR »
(A) FALIAL o (B) aFaall
(C) ¥l Rt e RS 1 3R I1 St

Consider the following s.tatéments on ddt ed oscillations and resonance:
()  Inanunderdamped oscillator, a:'ég@:litude decays exponentially while motion remain
oscillatory. i e _

(II) Inadriven damped oscillator, thgﬁequency of maximum amplitude generally differ
i from the natural frequency of thejindamped system.

Which statements are correct? RAN y

(A) NeitherInorII ' ' (B) Ionly gg

E

(C) Ionly i (D) BothIandII

w.@ag-a&ﬁumnwﬁﬁﬁ,uﬁﬁéﬁ?mmmw 3R i rgail '
3 &, 3 Pt 3 @ a1 e T S 2 ; Wﬁgmﬁw%mw
&) sgRTREEAFAEEERE S (B) PEEdad
(C) W amad ghem 18T B (D) Wi emad 1@

In a coaxial optical system, if the mediuri‘on both sides is th
. . 5 ) ’ e SaIIle d . o .
coincide with the nodal points, which of the following must be mle-:m the principal points

(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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00gie Flay

e e el 7 5 v st T —
2(B) AR HIE Bl T G ke ey At

= R A A A N
‘(A) mmmm&ﬁﬁﬂ%mmmﬁﬁ;
(©) Wm&ﬁaﬁaﬁaﬁfﬂﬁ%ﬁﬂm%

SR SR
(D) T e et WA el e 3
co AL & 3w

7

TRTR

|

N ,
one of the following statements correctly distinguishes a central force from a genera|

Which
conservative force? .
(A) - Every central force is conservative, but (B) A-central .forc‘e is always non-
not every conservative force is central conservative if it depends on distance
i A conservative force must always act
ve force must be central (D) IVE £
o jEveryu:;nservan along a straight line
in na
8Q _ dU+PdV @r e g | 3t < e A 2

62. T € Pl § 7o) Xfeven il & forl T ERL e ' _
aa -aranaﬂ-mwa%IMw%m
ﬁa@ﬂwwﬁww%m@ﬁ%a‘iﬂw Eﬂcl

ﬁaﬁﬁaﬁaﬁwﬁmﬁm%? = )
(4) e amaR P A S P B AR () (_a_q)AZ(QI_J_) o

system, the first law §Q = dU +PdV holds. Two systems
allowing heat exchange. Which condition must be

17
ums=

For a quasi-static process in a closed

A and B are placed in thermal contact
satisfied for them to be in thermal equilibri

(A) Heat flows from system A to system B E(B) ( oU JA i ( aU )B

continuously g oV ) v )
l/@ TA =TB : -?(D) PA =PB
63. @g@gﬁﬁemlp,tﬁaaﬁmvpwﬁgmvgwﬁﬁm%lgﬁgﬁaamnaeﬁgvﬁmp,
tﬁauﬁﬁﬂrpwmgm%Wﬁwﬁmﬁﬂﬁqaﬁglﬂf&ﬁ?@ﬁﬂiﬁg%m@ﬁwﬁaﬁ?
qﬁar&,a‘rgaﬁaaiﬁ%&ﬁau@@wﬁﬂ-m%?
(A) u:.r_p- \.(/BL U=TIp8m
8m
(C) H=Tp+Em (@ y=br
: 4 rp

|

e
For a triode, the plate current I, depends on pl@&e voltage V, and grid voltage Vg. The triode
constants are defined as amplification factor p, Elate resistance rp, and transconductance gp,.
small variations are considered around an operéting point, which relation between these

If

constants is correct? £
A L. 1P B =
( ) p= ér_n- ( ) n P 8m g}g
[=
(C) p=rp+8m (D) u:-g—m )
! T,
‘ P

03 © 27 Ei:
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64. T aritien, oreaT g e A TR PO ) 7 a1 & R B (x) el €1 V(x)5
(W9

€5 -1
ST e et A () R v(x) A(x) = o e P+—pv +pgh =F

TR BT R | AR et ot v arer srdfRven W et el 1 ST € @x@wwmm% R
L L X3 e

A)- el B 2 7

\/(/ AP=%p(v'§’—v%) ®  Ap=p(vi v3) P@/@R\&Q\m

L

B e
p =P S

gga tube whose rad1us varie

or an incompressible, non-viscous fluid flowing steadily throu

B

&> ﬁ;@]‘\' 1(x), the velocity satisfies V(X)A (X) = constant and Bemoulh’%quatlon

‘ : @,\pw\ P+ % pV2 +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?

I ‘ (B O i
| @ ek
. &
(C) AP=p(v,-V)g (D) AP:l 3
_ 2”9&

65. T T e ot o1 e o forg Feriwa K, 1T Sewfoia el § | afS a8 31 IRa] shHieh Sgn

ST &, Al K, 1T ot ST
(A) st ‘ ; (B) wit
(C) @ e (D) &

P w
An X-ray tube emits characteristic K, lines for a target element. E?lhe atomic number of the

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

_(A) Increase B) Decrease & ¢
e %9

(C) Become zero (D) Remain constant
(z-0) g=[(¥#
%
03 ¢ 28 "

| o

£800¢
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A_dSaatn o

\

ﬁﬁvwmﬂ?(maﬁrm(k)%mw%ﬁﬁm
e (A): T HICTREieR faveht et 3 ot wferer ot dveerfter e sifer g & A

gEdl e
X ) :
W(R)zwwm%ﬁ@ﬁwmm%,m:EMFH@W%W@@?W’@
| g_:
(A) (A) §EE, WY (R) a3 | (B) (A)W%,%(R)w%l
© (AR R) ATy, ok R), () Bl (D) (4) 3K (R) B e & G (R), (A) F &
RT FRAT R | ST T TR |

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

Q)SSCITiOH (A) : A potentiometer can measure the internal resistance of a cell more accurately
than a voltmeter. &

Reason (R) : A poténtiometer works on the principle of null deﬂect_%n, therefore it draws no
current from the cell while measuring its EMF. %

@A) (&) is true, but (R\s Blse, (B) (A)is false, bt (R) is true.

(C)_Both (A) and (R) arb true, and (R) is the (D) Both (&) and (R) are true, but (R)is ot

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

67. T HOR fiie THA-FIsR HofE AT w(t) %@@T%lﬁmf@“q@ﬁé%m&?@ﬁ r e foig &1 F
@0Ta=aXr+wX (wxr)@ﬁmw%ﬁlﬁa=9§%lﬁmﬂﬁ§§ T Y A TAH

R &

(A) R o, oo F THAIR B, A T @ (B) axrﬂﬂiﬁgﬁmﬁﬁ%%w
Yfeer e 3 v Bl § ik %

(C) mx(wxr)qw%aaghamﬁwﬁaﬂt (D) A o T TRCEOT TR & Aifehet e wret
Yfeae R A g e & Ma=0

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

do

a=axXr+ox(wXr), where a = —. @9

Which one of the following statements is necessarily correct? ]

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

0

(C) Theterm w X (w X r) is always directed (D) Ifwis consr§1t in magnitude but
radially outward from the axis of changing in direction, then a = 0
rotation
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Whi : ! SI system?
ich one of the following quantities i dimensionless 11 the
A) p (B) Young’s modulus
ressure
o (D) Surface tension

(C). Strain ﬁ&

AT &7 /
qﬁqmagqﬁamaqraWﬂ@ﬁﬁiam

aﬁwnﬁaﬁﬁiﬁﬂwfmﬁ*§WH% ) .
i gVl s o A g

(C) e SRy a S & 3
STt §

mmﬁﬁwﬁg(v) T 3 T T G T T
@ Ut e S 8

£800¢¢E

Two harmonic waves of slightly different angular frequencies ; and w; interfere. In the eq

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 e(jual (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

becomes dependent on amplitudes to zero, leading to incomplete beats

v£800¢2¢€0¢e
C
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70N ATCETE R SR e s 3 w4 Pt ot e
(1) R RS 3 e ) e e nfovt f feonrore e &, o airer =t 3 vt

T ST BIaT @ | )

(LD TR e % g e fRe g s e P sfron i e e g 2
IS TYHH AR BrefT 2 | : '

() & Tl (SR TRt rereetfovm) 3 rerere & iy =yferats Scafoter Footh aypar=rar: =1t A1
o forere & o § ot @it 21

(Iv) P sy sifira st s iR et R, it e froedt 1 e
A AT R |

&8 QB A1 RS T e

(A) F L 13RI _ (B) et 13RIV

(€) FIRIV S (D) LI mRIV

Consider the following statements reg ‘:f g nuclear fission and nuclear fusion: :
2 accompanied

(1) Nuclear fission involves the splittixi:%of a heavy nucleus into lighter nuclei,
by the release of neutrons and energy.

1) Nuclear fusion requires extremely high temperatures to overcome electrostatic
repulsion between positively charged nuclei.

(I) Energy released per nucleon in fusion of light elements e

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

A

hydrogen isotopes) i

fission reactors. ¢
Which of the following combinations is gérrect?

I, IT and III only g (B) IIandIV only %%E; :
(C) IandIVonly i«? (D) I,1IL Il and IV ‘

L. qm%mwmﬁﬁwmwﬁﬁm%mm%ﬁﬁvﬁuﬁmémémmﬁaﬁﬁ%aﬁw
mmf@nwm%lswu&f@:ﬁﬁﬁ,mﬁaaﬂmaﬁméﬁwuﬁaﬁ?m?
| (A) T & e &, & R TS et @ (B) €< & g 8, & Bl TTeTT Wl €
(C) wa & TeaT 8, &1 Y TTRRTE el (D) v & srgall €, & Bt TS el ¢

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

change? 5
£
(A) Field of view decreases, depth of ﬁ‘é_ﬁd (B) Field of view increases, depth of field
increases L decreases

(C) Field of view decreases, depth of field (D) Field of view increases, depth of field
decreases increases
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r 72, A vt o ST i e Fferfr el FOfET H:

(I)  grie vt & firg-dteear # 812
(II) =TaEfe quaftwmr @1 ateed aTs
(M) 2effaror srameor & @b -t

(IV) eeftfarsm o yramor & giaitet
0 Ry g el F & A @ aE e

(A) Faw 1, 11 3R 11
(C) Famlalvil

Consider the following statements 0

changes. .
(I)  The voltage gain of 2 practic
(II)  In television transmission, S
varying signal. .
Television image transmi
receiver.

(Iv)

(A) I,1Iand III only
(C) Iand I only

() Ina triode amplifier, small grid

al amplifiér]s always Jess than unity.. . :
anning comverts a two-dimensional image into a time-
Fa

afead ee-em # a8 uftad= 3o T G |

wa A FA A E |
ot gt e 7 e
mmtﬁmmﬁmﬁ@*:

(B) aa I, Il 2 IV
(D) %ael I1 & IV

n amplification and image transmission:
-voltage changes can produce Jarge plate-current

o)

ssion require@;:ilo synchronization between transmitter anc

5.1_{

o2,

Which of the above statements are correct?

(B) I,1II and IV only
(D) IIand IV only

g1
(a) wrgfde el

| 73, < L1 -1 2 Fer R e ) I

il _

(1) et s afac gt &

(c) Treamirier # diceHict # aafdd He (Hi) earidier it Soft § 3= HRRry SiTeT SaT 8

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

,( (C) a-II, b-1V, c-1, d-1I1 (D) a-IV, b-III, c-1I, d-1I
Match List-I with List-II and choose the correct answer: ERE
List-I List-II Lz
(a) Primary cell (I) Low resistance connected in parallel with the

(b) Secondary cell

(¢) Galvanometer converted to voltmeter (@) High resistance connected in series with the

(d) Galvanometer converted to ammeter

A/(A) a-1V, b-II, c-III, d-1

(C) a-II, b-1V, c-1, d-1II o,

(V) ramafirn axffeea sraRad aidt @
" (B) a1, bIL, c-III, d-IV

£ galvanometer

b

(B} Chemical reaction is reversible

55’ galvanometer

(W) Chemical reaction is irreversible

«(B) a-I, b-II, c-III, d-IV
(D) a-IV, b-III, c-II, d-I
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; Rﬁwaﬁra‘r
o1 g % P ot 4 3 fovg wdt aver fg
(8) TARGR T R dr o swd O

STEE F A T AT A )
(C) el Wity 35 weon e g e o

)
)
)
]

m’ TR 1 7 "%ﬁ ‘ '4 WR W ;,..,.; *
(B) e faig & T 3R t‘h?ﬁ?ﬁwﬁm%

(D) e fiig e i aiferene 2, o e &

v b 87, o : .
Two 1d(-ent1cal circular coils of radius R, each carrying current I, are placed coaxially with .
SepARtion K, Foritie magnetic field near the midpoint on the common axis, which statement 15
correct?
(A) The field is finite at the midpoint and (B) The field decreases Jinearly on both
nearly uniform nearby sides of the midpoint
@ The field is zero at the midpoint due to (D) The field is maxim ur‘n at the midpoint
axial symmetry & but strongly non-uniform nearby
75. 9 F A 1 3 e v e s & gg o
Q B
3 4=
Frafafad 3 @ = a1 sy wE @2
(A) 3T AYEH SgA W ST & (B) a7 ¥aw q R R
(D) oh AT Sg= 0% S Fedl 2

(C) AT aUHH Y WaF gar e

The velocity of sound in a gas is givenby v =

o
«\(}) Velocity increases with increase in g (B)
temperature B
(C) Velocity is independent of temperaturegg (D)
=

YP Which statement is correct?
P

Velocity depends only on pressure

Velocity decreases with increase in bulk
modulus

4L : - o
76. T ST SRT-aTe Y AT ST ek W o] frge & & T & | FRR st § e W Hel A

e T gRIT?

(A) SITeTeh T ST el T T ¢ el @R (B) =ITeieh T RT Y fw & et oIl & Hifeh
Sy § YR € STt § frefier smaw @Ra gia €

(C) TeTh TR IS Y ST STt g e, (D) =TeTe U AT et Tell @ S R 3R forger
Tefr afiaer ST YATGCRUT gIaT & & Q1 & crTed 2T §

A neutral current-carrying conductor is placed in a uniform external electric field. In steady
state, what is the net mechanical effect on th%gonductor?

(A) The conductor experiences torque orﬂygég‘ (B) The conductor experiences a force along
current due to acceleration of mobile

charge carriers

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

when current becomes zero under Lo
steady conditions 93
. oL

(C) The conductor has no net translational (D)

force, though internal charge
redistribution occurs within it

-
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77. :ﬁﬁﬁn — —_— \
W%(A)aﬁTW(R)%W%&WW:
W(R*%?wimw%%g;m%wﬁmﬁaﬁmmm@ﬁ%

R, S e o o 1 T 2 e
4 g@%ﬁgﬁwéwmw‘m@ F %ww%'
' (

© W 5, wq ) st (D) (A) s R, g (R) SR

- d Reason (R) given below:

: - the Assertion (A) an ; is maximum and

ChoosF the correct option f(?l eAl s LCR circuit, the current amplitude éz (IE : 93)/72, R
Assertion (A): At resonance in a serie P Voot G

i i ive and
" Power factor becomes MR ive power becomes zero because the inductive
Reason (R): At resonance, the reactive p

th d istive.
h oth ma king '[III) ance purely res
capacitive reactances cancel each other, €1 €

true, but (R) is ng
true, and (R)isthe (B) Both (A) and (R) art(;on o (A,
_AA) Both (A)and (R? are f(A)’ : the correct explana
correct explanation o .

i is true.
(C) (A)is true, but (R) is false. 5 (D) (A)isfalse, but (R) is tru

: ¥ 3fex @1 ST 2 | S G I 7
78. @@ﬁa@aﬁme@a@qpﬁ:u@@@ﬁﬁm 3T

(LW X'

i

W

& e, U & iR 1 fafeRvoT: ~ ‘
(ATEWTWWW%WW (B) aq%wmwﬁﬁx?n g
(C) Hforent farfentor & s ofter g (D) WIS % HROT GAT & S ‘

‘ i ture T.
A small body is placed inside a perfectly reflecting holl.ow enclosure at t(;rnr}]}l).era
Af:er thermal equilibrium is reached, the radiation inside the enclosure -

the bod
(A) Beidentical to black body radiation at (B) Depend on the nature of the y

=
S 4

1

temperature T & . v
(C) Beless intense than black body radiation (D) Vanish due to reflectio

s

L e . _chs':f-mm
P' 79. mmummmma@wwg%nmamm%m

t

i k%
ZS R 8 X A e g & e a (B) ferfaror a1et u/2 &; Sfider ox SesieaT @
Feere fafareon ot ey e e CLER |
(C) fafehor 3mer u &; g, e & aaieR &t (D) fafmor a1 u/3 ; 3g wfeem AT
g W & A @ TR

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

(A) Radiation pressure vanishes in an E;gf (B) Radiation pressure is u/2; cooling rate
isotropic field; Newton’s law does notc.’ independent of emissivity
apply to radiation i

(C) Radiation pressure is u; net cooling rate
is proportional to the fourth power of i
temperature difference

(D) Radiation pressure is u/3; net cooling
rate is proportional to temperature
difference
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e /". WER Y T R 8y ok g a1 v 3 o ot v A AT
ST SR fohery vt &, oY st epAet # COP &t @

A T
4_TH— (B) _4lc
‘ Ty —Tc
EE
© ‘T(_ (D) Te fa s
Ty -To) Ty ~To

Ty and Tc, where Ty > Tc- If

A Carnot engine operates between two reservoirs at temperatures
1d reservoir, the work

N
20% of the heat absorbed from the hot reservoir is rejected to the co

to drive a Carnoéffeﬁ'igerator operating between the same
o

output of the engine is used
of the Carnot refrigerator itself?

reservoirs. What is the COP
A Ty B) 4TI¢
4T, Tu—Tc
@ T @ _To
4(Ty - Tc) ] Ty - Tc
81 @mﬁammaﬁammaaﬁ%@%m&gf@na@m%.@aaﬁﬁ
W%ﬂ%m%aﬁt@%ﬁaﬁmmaﬁmﬁ%lmmwmﬁqm%
ﬁ%aﬁaaﬂmﬁﬁ'{m%

) vy o i o R e 8, et orga i e (B) gl
setenkEE g (D) aﬁmw%ﬁrﬁﬁmﬁmmﬁ

(©) aga%aawa’aﬁ@w%
a7 e T fRe T §

es in relative motion. It has constant velocity in

A particle is observed from two inertial fram:
fad
Which statement eXpresses inertia?

one frame and is momentarily at rest in the ogi}er.
(A) Inertia vanishes in the frame where the EE_E (B) Inertia depends on relative velocity
particle is at rest (é} 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

J
03 © v E
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(&) Fud o 90° & afiw ¢ ol oo A 5 (B) .
o o ST e GraTeT et ¥ 3t &

3 § v

ofe o
(C) s o 90° & SR @ I SIRIST eIl (D) z‘mfm“?w%"ﬁarf@ﬁn’%aﬂrmm
fireh ¢

é Y aa_ %
ary tube when brought in contact with it. Which one of the following

A liquid rises in a capill
conditions correctly explains this phenomenon?

ﬁal%lﬁa A -t ﬁ% \

ngle of contact is Jess than 90°,

hesive forces between liquid and
ve forces,

(A) The angle of contact is greater than 90%,, (B) Thea
= and ad

and adhesive forces dominate. .
tube are stronger than cohesi

00Ze

523 (D). The angle of contact is greater than 90°

The angle of contact is equal to 90°, D), ;
and adhesive and cohesive forces are and ‘coheswe forces dominate.

(©

equal.
83. T TRuRATO MY i AT TR et A
wwﬁwmwmmaﬁw

& P97 HY el AT T AT Vs

*7 @ quiar 8? ‘ R

(A) vsmsmT,wwﬁagaﬁaamaﬁwwﬁg (B) vfmsmqﬁma%,aaﬁgﬁramaﬁw
FAH«T ‘ ! § ferst ot oc T

(©) QR o T Y B0 ST et St ‘.;;j»(D) y2, . oc T, STafe fd 0] S R
AT A @ & i - fersT St aTaHT & WA @

A diatomic ideal gas at temperature T is in thermal eq-uilibrium. Vi-braftiona] modes are not
excited at this temperature. Which of the following correctly describes the temperature

' dependence of the root mean square speed vy, and the average translational kinetic energy "
¥ per molecule?
\_’ \
(A) V2, x T, and average translational g (B) vZyis independent of temperature,
" kinetic energy per molecule « T grg while average kinetic energy per EUE
g molecule « T Ef@
¥ o |
(C) Both v,p,s and average kinetic energy pgﬁ (D) v?ms « T, while average translational
molecule are independent of - .. kinetic energy per molecule is ‘
temperature independent of T
- 13w W
03 ¢ . 36 ; ﬁ
!
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e - e A e 35T i NA e a—m———— ?
ﬁmﬁmmmﬁmmMmam,ﬁmﬁ@ﬁﬁﬁﬁq—maﬁ;@%
(A) e iR ok R e QR arafafda, (B) ot s e & A T
il & gert ¢ it
(C) e Wik QT & el & forvieet vk = (D) mﬁ#mﬁﬁﬂﬁaa@%’ .
st e § 2y aret & Tl @ 4 323
o ric G5
A diffraction-limited microscope uses light of velength A and an object;:'enof: ITguillllee objectives J :)V’/
aperture NA. When the eyepiece focal length is reduced by half without chan&! R 2 @’
which of the following statements is correct?  ains unchange d; ﬂ
e re :
’\(9” Both magnifying and resolving power (B) Magnt fyng pow‘:;proves \'9}7
remain unchanged resolving POV i olving
Y doubles; 1€5
T ¥ s D Magnlfy]ng power.
o A
85. T& efeyes TTees | fR fagd &1 e R @R
Faw Tl @ TR T AT
; L5 (g) g ST forgger &
) @nagaaaﬁwmanm%mm%( e Y S
Y ST 2 o D 3 forege &1 & T Srar g &R Qf/“ﬁ
(©) a@méﬂ,mmaﬁwﬁvﬁm% (D) a‘ﬁ"""mmmmm%l §%
mmﬁﬁgﬁﬁﬂﬁw?ﬁ@m%l e ; ectric field % 5
A metallic conductor carries 2 steady current under the application of a constant elec - é’@’/fy
dentify the correct relation describing e drift velocity of charge CATTIEr™ e nalto o
(A) Drift velocity increases indefinitely with (B) Drift velo.c1ty is d1rec?1y pro;;o ,, N
l time under a constant electric field % the electric field and inversely Vb o
g proportional to temperature 27
' = - ityis i f the
. P : rift velocity is independent 0
C)Drift velocity is proportional to the (D) Dnity
’\y/zectﬁc field through the mobility of & electric ﬁeld. and depends only on
charge carriers 3 charge density
| : m a4
86. ﬁaﬁrﬁaﬁﬁﬁwmmﬁmﬁwmﬁm?@aﬂhwﬁ | zf{?\
(A) aﬁmmagﬁamﬁmaﬁmaﬁé (B) agﬁamﬁwm@ﬁ@aaaam% o
Ryfayer sharT forem e el | A AT SfErHd e | Yz=a
(©) e g e & g g d de (D) g e sgRA A A AR g f
maﬁﬁw%mﬁm@aaﬁﬁ = :
AR € )

describes polarization states of light?

Which of the following statements correctly
(A) Partially polarized light has no definite P}f (B) Unpolarized light has a fixed plane of
vibration direction at any instant = vibration but random amplitude

e polarized light has electric field Hj (D) Polarization occurs only in longitudinal

(©

} oscillations restricted to one plane waves
perpendicular to propagation
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87. I SreralT T T HA gﬁamgﬁr@ﬁﬁw@@mwaﬁﬁwm%mmm?
fmferfed ﬁggﬁf{-maamaﬁ%?

Ww%uu@%ﬁm%m ik |
(A) eﬁaﬂl=lo°0593?aaﬂﬂaza'«ﬁ% ¢ (B) iftrer fterer 0 & @ @
(€ ml:locosze%agwaza?ﬁ% :

-
t beam of intensity Iy pdsses through an analyzer 10

Y
& (D) e 1= sin” 0 3 SR a3

tated by an ang];

ized ligh
A lane-polarlzed ‘ !
It)h respect t0 the polarization axis. Which statement is correct according to Malus’ law?
WI . . .
i -~ itted i jty is independen
. varies as | =g c0s 0 (B) Transmitted intens
(A) Intensity e

. 2
: i =],sin" 0
(C) ntensity varies as I=1I, cos? 0 (D) [ntensity varies as | Ip

fren 1 G ' 0dr 33 ©
0,02 u 2 | ST AT S zht O ST O
T il (B) 20.62MeV _
(A) 18.62 MeV f-i";'l( ) y E&?
(€ 9.31MeV £(D) 13.62MeV &
A nucleus has a mass defect of 0.02 u. Calculat%is binding energy- c%ﬂ 3 Ly
“(B) 20.62MeV /? p
\_AK) 18.62 MeV 19447
(C) 9.31MeV (D) 13.62MeV
89. @tﬁﬁ?ﬁWEaﬂT@a‘TpéﬁT%lﬁaﬁ@ﬂﬁﬁﬁ?—mmmﬁ$@mmﬁﬁm
i | B) E=myc? p=moV G’ZH\?
(A) E=-;-mvz,p=; ét’::( ) 0C" b %ﬂg
E E;KD) E= mcz, p= mv W
(C) E:pc,p:-(-:- Ef:g b,bf/

(o] . . L
ich'relati describes its relativistic
A photon has energy E and momentum p. Mug?;relamn correctly

nature? o

(B) E= myc?, p = MgV

h
z,p=_.X

E
© E=pcopP=7

90. wm%mﬂ,m@mmﬂ%ﬁaﬁmﬁsﬁgﬁﬁm E, = :;llz—'éth\'RTﬁGn?ﬁ% | Frafafa

ﬁ@ﬁw—mwmwwqﬁeﬁmmma
+AB) n=5-n=4%

@) g =%mv
(D) E=mc?p=mv

(A) n=3-n=2 :
(C) n=2-n=1 : %’XD) n=4-n=3

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

given by E, = '—1113—6 V Which of the following t%%nsiﬁons produces the highest energy photon
emission? £
(A) n=3-n=2 (B) n=5-n=4
\/(,e)"n=2—+n=1 (D) n=4->n=3
03 © 38 - H
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(&) E=0,v=Rg s o 5%
B
() EOC;E,VOC;

(C) Exr?

) B, g A@ E«r,v,raamavﬁqwﬁam%l

A 3 .
uniformly charged solid sphere of radius R has total charge Q. Which statement gty
describes the electric field E and potential V inside the sphere (r < R)?

(A) E =0,V =constant

s ]
(=-]
N
™
R
|
<
R
|

(C) ExriVu«r (D) E o«r,V varies quadratically with 7

ot S A
ﬂwuuummm

92. T fore e ot Forrt Ao R T T R, mﬁmmmﬁmmﬁmﬂm%&ﬁﬂaﬁﬂm
Wﬁa%uamﬁmmwmamﬂamm%mﬁwwm%?

(A) TTE TERT U9 G €, Ao TRaed Ion (B) maﬁww%,gqﬁqmﬁﬁwm

P AT T TREeT B T @ ST € |
(C) wTea ot U SuRfi TEaT 8, w0 (D) mwaﬁwaam%,aﬁrwqhaﬁauh
£

a?
A dilute gas is maintained at fixed temperature while its pressure is reduced significantly,

without changing the molecular diameter. Under 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, so viscous
transport coefficients must become transport becomes less effective over
exactly zero molecular scales

(C) e mean free path remains unchangea,, (D) The mean free path increases, and

because temperature is constant continuum transport descriptions

re A A
" o !L,l”

become progressively less reliable

A
V- L
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(a) e R T O Fpn=1223

(1) = e e gt T ST T B

(©) o i v (1) ﬁvﬁﬂﬁawﬁiaﬂaﬁﬁﬂmﬂm
() Ve e R o o e (IV) a@ﬁ%aﬁ-&wﬁﬁﬁﬁ@%%ﬂwwﬁ

@A) a-IL, b1, e-L, d-IV @) a1 b1l c-1v, d-1II

(b) YAHUGE

(C) a-IV,b-L, eI, d-III () aII,bL c-111, d-1V

Match List-I with List-II and choose the correct answer:
List-I Sst-IT
(a) Resolving power of the eye ) %min = 1.22%
(b) Rayleigh criterion  ~__ (H)gi\bility to distinguish tW0 closely spaced objec
o mean deviation

M(III) Ratio of angular dispersion t

system (IV) Minimum angular separation
be just resolved

(c) Dispersive power of a pris
4 [ (d) Angular resolution of optical
-t

required for two

sources to

(B) al, b-1I, c-1V, d-III

(C) aIV,b-, -1, d-TII 4 Qy a-11, b-1, c-I11, d-IV
94. @mmﬁmw@aﬁr%yﬂﬁ (0,0), (a, 03’37 (0,b) gl

@@ﬁaﬁgwﬁm,vﬁé(ap)maﬂmw%g
uﬁw@mmmﬁmé,aﬁgﬁﬁmm%mﬁ%amx-ﬁémmﬁmn E%
; &

(B) 2 (M % Zm)

A) a1, b-IIL, c-1, d-IV

@) 2 a
3 3\M+m
(@) A(MAIBYL S s @) 2M
3(M+m) - ‘ 3(M+2m)
es at (0,0) (a,0) and (0,b).

A thin uniform triangular Jamina has vertic
int mass m is attached at the verte%a,o).

A small po
If the mass of the lamina is M, find the x-coordinate of the centre of mass of the combined
system. Q :
@ 2 2 (B) 23(M+2
= m
H i
i S ( M+m )
) Mt (@) a/M+m
3(M+m) (a,b\ﬂ\ | - M+2m)
N
L] 2,9 N =
" E 2
| ¢
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p° aaﬁwe@wﬁ%wf&msmmmﬁﬁﬁﬁﬁﬁmmmﬁmﬁ“ﬁﬁﬁ T
For G TR I W1 g2 =2 L =
2 fo I\ 3v o
W f=2079 2 i f=au+e i

4(L+e) —
d correction; the

d at the other. Due€ toendC
i ¢, which expression correctly

|

An organ pipe of length L is open at one end an

: effective length is L + e. If the pipe is excited in its third harmoni 12 @ ¥
| gives the frequency of the emitted sound? ” XV al
B A f=u— .5 vl mam A
| Y e vl ar oy 6 ofole
| 952 BO) fo—rs fz
k) f=1a+e o 4(L+e) (@;L/
. ——— - el T ARATT IS [ (3
- 96. @;ﬂr@@nﬁmaﬁﬁﬁﬁw%ﬁ%mm m%n%@ﬁmmwﬁ @

@ : | e § A S w9 ~

B e ST ©
(A) gﬂéﬁaﬁ%ﬂuwwaﬁma A A
(D) WWW@W%

(C) @RI Faet TR STera BT & .
dius under the action of a central force. At a certainl
h one of the following statements 15

A particle moves in a circle of constant ra

instant, the magnitude of its velocity is increas}gg. Whic
correct? ﬁi‘) . T
, (A) _The acceleration has both centripetal g&é (B) The cenmp?tal acceleration bec ( )
li and tangential components 5 zero at that instant -
1i (C) The acceleration has only tangential % (D) The acceleration is purely centripetal
component

97. @maﬁmwm,m@%ﬁwmwm%mw oy, Torpfl S &5 q

L aﬁﬁaaiﬁxaﬁwgmaﬁa%lﬁqﬁf@aﬁﬁaaﬂ-wwmmﬁw%?

F (A) woft A 3ir w36 forq e ATien, STaed (B) afe A = 0, dt T & et farper g Bt

: W%W@m% 2

(C) afed=p, Ao EgE A Sae (D) wﬁxgw,?ﬁma@tﬁawm
Eaall

For a homogeneous isotropic elastic solid obeying generalized Hooke’s law, the stress tensor oj;
is related to the strain tensor e;; through Lamé;*%mstants A and p. Which one of the following

statements is necessarily correct? o
(A) The bulk modulus is equal to the shear 'gl(B) The material exhibits zero volumetric
modulus for all values of A and strainifA =0 :
(C) ’;‘he shear modulus becomes zero if (D) IfA - oo, the material behaves as
= incompressible
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ey @mﬁaqamﬂg%mmHW%£P+vz)(Vm b) = RT e V. .

@Wmm,ﬁwﬁaﬁbﬁﬁ#ﬁaﬁﬂmﬂwaﬁwﬁmmwm%

ST R (cg{,:

(A) amﬁ%mﬁam@rm%mﬁ“ (B) aaﬁ(bﬁ:ﬁmﬁt-ﬁm%w
aqaﬁaaéﬁwmaﬁasﬁm% N C R

(&) WWW@W%’Wl’ (D) awaﬁ%aﬁﬂméwa%aqﬁm%mb
s P A sTupait 3> ST e 1 e &

For one mole of a Van der Waals gas, the equation of state is (P+ v—i—) (Vin —b) =RT wherey_;

sufficiently large molaréV&lume, which interpretation of the constants ,
(%hs introduced into the ideal-gas equation?

=

m (B) Both aandb represent attractive

the molar volume. At
and b is consistent with the physical correcti

(A) aaccounts for finite molecular size,
while b accounts for intermolecular u;a.

attraction

interactions, but at different gjg

. temperatures

(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. m@mwﬁqmg@amuﬁmamﬂﬁaamwmﬁﬁﬁmmﬁm%mmﬂw
o 3R WeeA ¥ a9 § T8 B R 2 5 :

E‘x#
(A) amﬁwmﬁ@m%aauﬁmmﬁa | w (B) mﬁw@mwam%mﬂ%sﬁa@q
b ffirer Tt WRI % iR & SRR & ‘!ﬁ‘ | et St TR TGO R bl ©
(C) ﬁmmm#ﬁﬁam%w (D) STEfERYT e TRATY] 3 e St &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?

. ‘ PN
y Absorption occurs only when photon (-1 (B) Emission spectrum becomes continuous

f\ v .
energy matches the difference betweentw since electrons occupy intermediate
discrete energy levels CL; energy states
L s A B EE
(C) Ionization potential increases with (D) Ionization potential remains E%
excitation due to enhanced nuclear independent of the reference lowest
attraction at higher levels ' energy level in the atom
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5 (B) Qi S ot e e e e

el §

C) SRR Iy .
o mma&mﬁﬁﬂﬂmﬁ (D) mlmaammmmw

EORSIRSET)

Two reversible he ;
at engines operate between the same hot reservoir but different cold

iR aifdreh @
el

w4t

reservoirs. Engi
Engine I works between temperatures Ty and T, while Engine Il works betweer Ty

d T¢, with Tg i i
and Tc, with T¢ > Tc. Based on Carnot’s theo‘égam’ jdentify the correct comparison of their T
st

efficiencies. &
S

i\i)
: Q
(A) Engine Il must be more efficient becau§e,

A\~ 1ts cold reservoir is at higher N
temperature

(C) The efficiencies cannot be compared
unless the working substances are

known

105. 3eite for iR (CRO) & gargi ot
T S T ) A - €2

&) e R A R A S (®)

o e e T 3 P e @i o

(©) m@gﬁ%mﬁmméﬁ%w (D)

e srafiaifda it €

e beam undergoes parabolic motion % (B)

in each direction, but this alone does n?S
determine the observed trace

(a)

#/800

(C) The beam continues undeflected after ' (D)
leaving the cathode despite applied

fields

(B) Both engines must have the sameé

(D) Engine I must be more efficient because

In a cathode ray oscilloscope (CRO), an electron beam
electric fields for deflection. Which statement describes

efficiency because both are reversible

the temperature difference available t0 it T

is greater

aﬁwéfaﬁﬁaﬂaﬁwm%ﬁ@
gaaii%amﬁﬁ?am%

<y el 3 et @ iR (g S
S fenatl & S TR

passes through mutually perpendicular
the beam motion and resulting trace?

The beam shows independent
deflections along two axes, forming a
trace set by applied voltages

The beam follows a straight path as
electric forces balance in perpendicular
directions
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Wﬁmm(mauﬂaﬁ;),wmwﬂ?mam(m T

TR (wp fr wofc) B ol er a0 T2 ) ]
&) L W5 g o
(A) wre ;;t ' (B) w”’ - pr’ Wg = 2 , Wie Wpc gg

T ¥ ! | e o
Wp = Wy, Wg = 25, Wic = 4

w b =
wic (D) w,’,=7’”-, wl = 205 Vic = 3

_w r
(©) a)z', = 43’, 0! = 4w, whe ==
and an ideal L~C circuit are 4]

A simple pendulum (small oscillations), 2 mass-spring system, sctively, TEthe length o
set into oscillation. Their angular frequencies are wp, s and ¢, FeSP

: ed), and th
the pendulum is quadrupled, the spring constant 1s quadrupled.(mass uncl;:l;gn . ‘:f angma:
inductance is quadrupled (capacitance unchanggﬂ), which relation among

frequencies (wj wy wjc) is correct? f2
- 7 Wrc i:Fj'(B) 7 / Ws (l), = ZCULC
= = wg == Wc=
(4) Wy = Wy, Ws = 25, Wi = 4 TN wp = 20p, Ws 2’
w
. ’ LC
W Wic D 1 =P o =2w, Wic ="
© wp = ——4p, wh = 4w, wic = o (D) W TR T ws = 2Ws) Wyc 2

107. T STeTeh TAE STHA Yaehid & aret éﬂﬁﬁmaﬁﬁaﬁﬁ%nﬁz%ﬂﬂmwmm‘aﬁ?ﬁ%m

mﬁﬁmﬁm%aﬁﬁﬂﬁw‘gﬁvlm

(&) et e v A A T A C(B) 3 g e e e v ey
qﬁaﬁ#%wmaﬁ%aﬁwﬁmﬁﬁwg ARG 5
Y AT T I FA E | 3 a2

(C) T YR et aoft TR St &, oy 'gm(D) T ¥R, &5 Q oAl UTed ey F BRI,

TR % & Yoehia &5 qHa-fik ar TeTeh <t TR Y Wod TeTe |

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

A i : A

(A) Eddy currents arise due to change in 4B) Eddy currents vanjsh it s )

magnetic flux in the conductor’s fr ) - : uctors o
Sorsiomme’ iy high electrical conductivity ‘

laboratory frame ) gain from the fi
om the field
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Google Play
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-= "(1 +ecos B) gl
" Wmmmm“ﬁwﬁa@amwﬁm&ﬁ% - LD
i E<0 Ky :
| \}M k 1;,‘::5; (B) E 0
g &
) = ~ X the orbit equation is

or a parti i ;
For a particle moving under an inverse-square central force F(r

d o B "
T2 (1 + ecos 8); which condition on the total mechanical energy E €

elliptical orbit?

(A) E<o0 £

© 5.k &
109, et s e 3 g e
| () T Yegp FET

(A) Y= 2E +pe’

© Yeff =E

}
s

A non-linear elastic material obeys O = Ee+

modulus Yeg at strain €?

AT
FEgR
Aot it A uai?

L. 0
HaéP»b=Ee+Be

ﬁ &? ; what is the instantaneous (tange

orresponds to a bound

@) E=0 e
(D) E>0 . 5

me%lmemmﬁﬁ

®B) Yeft =E+Pe

D) Y= E+2PB€
nt) Young’s

:
o V= A

B) Yir =E+Be

(&) Y,q=2B+Be’ =]
€ Yer=E ::f Weﬁ=E+2Be
10, T AT i S T HE @awmﬁnﬁm@%. re— AL
ga%ﬁaﬁ"{waﬂu@aar%a,a‘fafﬁaaﬂqﬁf @aaﬁ%f%qﬁﬁw@ﬂﬁ
B
®).£=15 v+u
(Clyriffi F @) pro it
A source of sound and an observer are movmg in the same straight line. If both move toward
what is the observed

each other with equal speeds u iname
f' in terms of source frequency ¥ G

dium mhere sound speed is v,

frequency
A f= . ;= B EE
) 1/(D%f’—f"+u i 42
v—u 1[ 2 (( _u/—f
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(C) e uRTt gt Ren A &,
Wﬁﬁﬁm%a@ﬁw &= Th-

FRRATFAE |

I, and I, in the same direction are separated by
ents I; 2

Two long, parallel conductors carrying cuiT gt
a distance d. Which of the following statemelig_t_g is co !

gth is zero because

g
a b

e

it len
B) The force per uni Rz
; the fields cancel at the midpoint

The force per unit Jength is attractive

| a %%2_ i is attractive
(C) The force per unit length is repulsive (D) The force p:,; 11112111t length is
because the magnetic fields oppose each and equals — é%\@
other 9 l;

112. ﬁﬁqwaﬁw&#(A)aﬁtww(R)émq@ﬁmgﬁm

W(A):ﬁﬂa#ﬁaaﬁﬁaﬁmmmmm@m%l
{ad
% fﬁﬁmmaﬁmzﬂﬁa@m%l

@) () s g R TR S (B) () (R) I TAE, T (R), () AT
A T e AT |
© (A)wd, g (R) s d @ &) skRE FTEE, o (R), (4) B
ARATHAT 2 |

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

S
P

£

finite value even at resonance.

R
(A) (A)is false, but (R) is true. ;;: (B) Both (A) and (R) are true, but (R) is not
N N 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).



https://applink.adda247.com/d/uHd24maK7j
https://applink.adda247.com/d/uHd24maK7j

Adda

24

|

|

113.'@5
¥ TS TTREeh TS ST We o o @2

e S Y B & TR T W F9 _
I AT

(A)

(©)

An uncharged conducting sphere is placed near a fixe
After electrostatic equilibrium, which statement describes the inte

GET IT ON
Google Play

—_— 3a@?ﬂm$ﬁﬁéﬁ%ﬂmﬁmmUWRMﬂmmmﬁ@aﬁm%mnwmwm%Vﬁﬁﬁﬁﬁﬁ@ﬁ

(B) W e et T & iR T S
mm#ﬁwﬁmﬁﬂm%

d positive point charge without contact.

raction?

. ion as
(A) Net force is zero since the sphere (B) -Sphere experiences attraczol er than
- ) o 0s
remains overall electrically neutral o negative charge I8 induced ¢
%:‘j positive charge
i |
= induced
(C) Sphere experiences repulsion due to .C__,\‘i.:! (D) Force depends onlY on :cotz?l m‘
positive charge induced on the nearer = charge and not on 1ts distribution

side

114. 3 T ST A T FE SR B A T
ST ¥ | R e e e X &, ot ST

(A)  SrerRITer qutd: e T § 3N AR
e STTEe R AT o el @

(C) awﬁqwaﬂwq@rsm%wﬁﬁf@ﬁ
eSS HROT STRRERT SRl S 8
Tehell §

linear medium,

Two waves of equal amplitude A and same frequency

Wwﬁwmﬁﬁmm@@ﬂw

mﬂ%mwvﬁaﬂaﬁqaﬁqm%

(B)  srerr et <iew T W T @ 3R T&-
Hrew W frche & ST €

sreTToT qut: Rt €1 ST § 3fR 1%
o= FTeERTOT Aet ! sal

- %
=

€23
L

2
S (D)

il

propagate in opposite directions ina

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

800ZEOL

(D) Superposition fails completely, and no

)

o interference pattern is observed

¥
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115, T U Hag Reeaq & fram | = AT?e ¢/kTa;313ngﬁa€H°f$r3€\qﬁ'—‘fa?@°T% el ] o e, T
WE"““'“WCI)W&W%mﬁmmmﬁaamnmﬁmm(mﬁ@ﬁ)ﬁmw‘}
TTHI R TR GIT? K

(&) qﬂmﬁaﬁﬁ@%aﬁﬁsmwm% (B) et/ AT

N
(C) e 4 oiftes yom e & s weRra e (D) a7 4) QTN &
EaR R CRA IR

— ATZe -¢/kT where ] is the
perature of the

A metal surface emits electrons according to Richardson’s law J 1=

current density, T the absolute temperature, and ¢ the work function. If the tem
does the current density changezé » /t;f

metal is increased from T to 2T (with ¢ constant), how T P’T
approximately? G % (%
:- g becomes Je J, = A(ﬁr) ¢
(A) Itremains unchanged because work K2 (B) Itbeco 2 f(%pj
function is constant :;5 =¢ A~ T’L@
o E1AE
! (D) Itbecomes 4 2 - &

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

ns.ﬁﬁqmmm(maﬁtm(k)%maﬁmgm
W(A):@mﬁmw,ﬁqmﬂﬁgamaﬁmﬁaa%ammﬁwaw%mm
m%,@WuWWWW%I
W(R):ﬁgaaaaammﬁwmaau&qmaﬁtﬁmﬁmw%ﬁmﬁmw
=uany R
@) () R, TR) TR S @ @t TR T

©) (A)3R®) IAFAT, m@(R»(A)ﬁG%F (D) (A) 3R (R) A TAE, R (R), (A) B @
T T AT S | ST AT S |

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 elemﬂc field varies in magnitude and direction,

€ -6
producing non-uniform acceleration. N

P it ]
b

. ! 2
(A) (A) is false, but (R) is true. &3 (B) _(A) is true, but (R) is false.

(C) Both (A) and (R) are true, but (R) is notm‘b‘b (D) Both (A) and (R) are true, and (R) is the
the correct explanation of (A). correct explanation of (A).

|

%
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fﬂ' geft-1 1 -1 @ A RS it et swr g

g1 Al

(a) WHMIR-WIE Ferer (1) 16 = dmey 2

(b) A Qe (11) el = Ecvz

(c) it ohu § J3 GeniA (II1) * alfzc%

(d) S & g st (v) c=2°

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

(C) a-IV, b-II1, c-1, d-II (D) a-IV, b1, c-III, d-II

Match List-I with List-II and choose the correct-answer: 7 ({,7
List-I ;LlstII o C m

(a) Parallel-plate capacitor Ey

o]

(b) Spherical capacitor

} (¢) Capacitors in series

(d) Energy stored in a capacitor
(&) a-I, b-1V, c-II, d-III (B) a-IIL, b-I, c-IV, d-III
(C) a-IV,b-III, c-1, d-II L/D) a-IV, b-1, c-1II, d-1I
18. U Yt e, foreeh gy smeri m ©, @mgaﬁaﬁaBﬁww%uaq&azﬁm%aﬂw
Wmﬁawﬁﬁmaﬁm@aﬁwﬂmﬁ
(A) RifE e veref 3 Yoy geehia &
AT A WA BT ¢ | HHSTIY HCll § SR Fergaeiierdl y o« = -a?ﬁ%l

| (C) iR 3= ATOHE W Yo f3YE ST m "—(D) RN RIISIhI RATULS o 3Tidien g8
AR T@R 3ot I e § SR A e W SO
GEiEd

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?

&) 3

’(B)

ause thermal agitation weakens
alignment of dipoles, and susceptibility

(A) Because magnetic field inside
paramagnets is independent of

)
™ o 1
temperature. (33;% varies as y « —
(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.

1.9 51 Eg
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I,

1, -
9 T SR 350 0 71 P e e (o ) e 1 T 6 8 T 00 T4
€Al

ST 3 A 1 g Wt oy -
(8) s e s s et (B) A T R T
S

(©) s s e i e (D) owH AT AARAETE
R AT R o el &

An ideal gas undergoes a free expansion (Joule expansion)

&

into vacuum in an insulated

\ it ose the corre
container. After the expansion, the system I' eaches a new equilibrium State: @ “
(o

0ce

description of this process.
‘ e decreases due to work

& (B) _ The temperatur

(A) The internal energy decreases because ¢
N done by the gas

volume increases
(D) The pressure remains constant

(C) The temperature remains unchanged

because internal energy depends only on throughout the process
temperature
120.@aﬁamgaq%aﬁﬁm.mm%é?%}waw@aamaqavﬁﬁﬂm%aﬂw.@r
W:mﬁmmw%,wmmﬂégmaﬁmlwﬁmmmw
(A) T ST SRR 25 GO e & ahfear- Ei(B) | mmﬂmmaawam-@%
eTieh S T SeeTa Nl § o

(C) %WWWW%WW% (D) wﬁmaé-@ﬁwéra‘mgmlaﬁm%

A cyclic heat engine is claimed to absorb heat from a single thermal reservoir and convert it

completely into work, with no other effect on &e surroundings. Select the most appropriate

evaluation of this claim. » %
- . m )
(A) The claim contradicts the Kelvin—Planclgg (B) The claim is valid if the working
statement of the second law x substance is ideal

(C) The claim is valid only for a reversible (D) The claim is acceptable if the process is

cycle carried out quasi-statically

03 ¢ - 52 E—;
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HAFHYT (A): ' ‘ |
(4) @“W*ﬂﬁﬁmﬁmmaﬁwmmmm%l 6%

o (R): T 3 e ‘
ey T e Pl et e e e g e e & 32

A) (A) WY, W

(A) (A) ST, TG (R) W §| (B) (A)aM (R) 3w &, 3l (R), (A) F w
ST BT G |

(©) (A) T, WY (R) s g (D) (A)3fk (R) 3w &, T4 (R), (A) F &
ST TG HET ¢ |

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

1 v {22
As lsertlon (A) : In a space charge limited diode; the current varies linearly with the applied
voltage. &3

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.

) yoﬂl (A) and (R) are true, but (R) is not

; the correct explanation of (A).

it

y ot

74
st o e

m.a‘tgrﬁﬁmaﬁﬁﬁamWWA%,mm?ﬁﬂaqﬁﬁwlaﬂ'{wzeﬁ's_"rﬁﬂ%,mﬁ ,
A & | foneht foig R Fonell mqﬁmﬁﬁwmmﬁmm%,mﬁsaﬁ% ST T ¢ | Al 39 &
' ¥ S 40 %,ﬁﬁwﬁﬁﬁ#mwéw@ﬁﬁqéénﬁwﬁﬁ%?

(B) Ap =21

——

(A) _T
“=3 by N

P Y PO

© o= | (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 displggement is observed to be zero at a certain instant

\ even though the amplitudes are equal. If the iéigiase difference at that instant is A¢, which

\ condition correctly explains this observation?:3
=3

B 2= " @ agp=1n

(C) 4¢=m (D) 4¢=0
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: B
(A) Leq=\/-l:L—2_+M , &ﬁ/_l‘eq=L1+L2+2M =

.;;;
C - LiL
Leg=1Ly+L; -2M (D) 172
: ) W g i Leq _L1|,Lz 4

d L, are magnetically coupled with mutual inductance M.

Two coils with self-inductances L; an
They are connected in series so that the mutual flux. gds the self flux (series aiding). Determine

53
the equivalent inductance of the combination. & .;;
= 2M
A Leq= /L1L2+M " JB% Leq L1+L2+
Leg=1L;+L;—2M . (D) LyL,
(C) Leq=iaTia ‘ Leg L1+L2
d‘f:‘ 124. mmmmmmwwmﬁwm Vinps ¥ 3R Vys T HAITEID
> Gufe, aﬁwaﬂr&amﬁnaﬁ(RMS)énﬁ@ﬁ%%lﬁaﬁﬁﬁﬁﬁaﬁﬂ 154 9 87
(A), Vs o Nt e TN G SLP (35? Vip < TV - -
g RSN o 20 B
(C) Vmp=V=Vims : : (D) ‘7<"Vmp < Vrms El-“.ﬁ

For an ideal gas obeying Maxwell—Boltzmann_ statistics, let Vmps V, and v, denote the most

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

correct? : £
(A)  Vrms <V < Vmp (ﬁ Vimp < V < Vips

(C) Vmp = ‘_/ = Vrms (D) ‘-, < Vmp < Vrms
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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 potentidkat their centres.
]

[,
(A) Field is zero for both; potentials at S (B) Field is zero for both; potential is more
o
i 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 \%Zhere
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