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Itis generally observed that the speed of sound is greater in solids than that in gases. It is because
18

in COITIP&I'!SOI\ of gases

(1) the density of solids is high but the elasticity is low. -

(2) the density of solids is low but the elasticity is high.

(3) both the density and the elasticity of solids are low.

})’ the density of solids is hxgh ’g}hlle the elasticity is still more high.
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A partlcle is executing simple ha¥monic motion between x= — A and x= +A. It takes time T1 in
going from x=0tox=A/2and T2 in going from x=A/2to x=A. Then which one of the following
relations holds good ? u ®)
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i};l_g reSSUFG sound pulse into open-end of a long pipe. This pulse travels down
- Which of the following situations may arise ?

€ pulse starts travelling up the pipe, if the other end of the pipe is open.

A low-pres _

- Sure pulse startg travelling ﬁp the pipe, if the other end of t
A hlg}l-preSsUre

pulse starts travell

(I) A Iow—presS.u r

he pipe is closed.

i{‘@:'ﬂp the pipe, if the other end of the pipe is open.

A high- L
high-pressure pulse starts travel] f the pipe is closed.

I E‘H:\l the pipe, if the other end 0
Using the code given bejoyy 15 up the pip

, choose the ¢o55
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A number of point charges are fixed at arbitrary positions inside a closed hollow conducting shell.

The conductor is isolated and initially unchy{a?f%;ed. After the electrostatic equilibrium is established,
which one among the following about the'eléctric field outside the conductor is correct ?

(1) It depends on the positions of the internal charges.
(2) It is necessarily zero everywhere outside.
(3) It depends only on the net charge enclosed within the cavity.
(4) It vanishes only if the charges are symmetrically arranged.
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6y A positive paint charge s placed o\;\ct\‘\‘r at the gx\“\‘\oh‘}c oom\\\“ of a hollow conducting, sp‘horm\\ 9,
shell carrying wnitorm positive charges The charge is slightly displaced and released. Which one
) S \ \ 3 wart D
amang the fallowing is coreect 3 s
(1) The charge executes stable \\gch!\mim\s about the center
2)  The charge remaing in neutral*equilibrinm
N 4 )} ~
(3)  The equilibrium is unstable and‘the charge moves away from the center
(4) A restoring electrostatic force-atways brings it back

T HAIT fiig STV O et e Mo G 3 S e o s E, e e e
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7. Two isolated conductin
conducting wire and
decrease as a result ?

(1)  Total charge of the system

(2)  Electric field everywhere in g ce

(3) Potential of each conductor <

(yf Total electrostatic potential energy
A JUF T TR SR o fege | =% &URR F AT T 7ol Sieh aR [ e s ¥ $@R fw

g spheres carrying unequal charges are momentarily connected by a thin
then separated again. Which physical quantity among the following must

T R e R Q- e i s w
(1) WO & e o .
(2) ARy ¥ w e foepm
(B) W = i fava

@) T fageedfes fafe st
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8.  In electrostatics, which one amo gthe following is the correct reason behind electric field linés
it

never intersecting one another ? ¢

(1) Field magnitude would divetge

(2) Charges would annihilate E‘r‘—-f
; {?) The electric field at a point ri_'_Tng have a unique direction
(4) Gauss’s law would be violated
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N Far v
( aday’s T o induction
{2) .'\n\px\n\J\In\\vnll law
3 Gausw's ]
(Y WSS o (o magnetism ¢

() Lorenty force law o
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Which

10. A uniformly magnetized bar magnet is cut into equal halves |’1"'l“"““‘4""'”‘ to ity length.
quantity among, the following will remain unchanged for cach hal( ?
(1) Magnetic dipole moment
(2)  Pole strength
J3)  Magnetization of the material
(4)  External magnetic field distribution -
T FHA T R GaAH TG G H STH! o8 % iarere &) s el B e S & g A we-A af
v e & forg srafafida w2 T

(1) et faya sl

(2) ¥ ,
(3) e G ©
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11. Two independent light sources generally fail to produce sustained interference. Which one among
the following is the primary reason behind it ?

(1) Intensities differ

(2) Wavelengths fluctuate slightly

() Relative phase between sources chapges randomly with time
4) Diffraction dominates emission ¥.(_)

2 T YT S NI T S 0 Y ST @ 1 T M SR Ee- 22
1) et i Bl & oy
(2) TR gt e § L\,:g
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. y . 5 ) \ N 1 interterence Hes in
120 The cesential distinetion between Al tion

(1) Ditterent phvsical laws

() Ditterent wav Alongths invaty wl
Pution f auherent sounes

Q) Nwmber and spatial distet &)

W) larization etteets ‘ D)
(1) T iR e T
Q s o S5

@) e AW AR wfEE R ¢
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(@) YW

Which ane anrong the fallowing i conclusively demaonstrated by the electron dittraction experiments
(1) Bloctrons transtorm into waves

2)  Particle description becones invalid

()  Quantum objects exhibit both wave and particle aspacts depending on measurement

(#)  Classical monentuny conservation fails l\')
I Rt e - e e R el it 82
() TR W N Rl Qo &)
Q) Wi ol anT R e @)

(@) IR SR WO ¥ IER W aﬁtmﬁf—ﬁvmw@i‘wﬁ%‘
(4) Twiien (wnfves) wam-geer sy T

14, The threshold frequency in photoelectric emission depends on :
(1)  Intensity of incident light
(®  Number of incident photons
&) Waork function of the material

(¥)  Surface area of emitter

\-ﬁmmﬂmmm\nwmp
(1) Sfaa W ®t e
) i@ WA w W
@) e = w e
(4) SoHEE W HAE AG

L£9S1L0Z9
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15. Pertaining to the atom;

ili i owling, In
¢ stability according to Bohr's {ol, which one among, the [
’s model, whi
correct ? D g Q

(1) Coulomb attraction weakens ne
(2)  Electrons stop acceleratmg—
(3) Electrons occupy

ar nucleus

.

non-radxatmg stationary energy states
W4) Nuclear repulsion balances : sattraction

W?W%WWM%WHﬁ@H—mWﬁ%?
1) W%WWWW%’TW%
) séaaqaﬁaz‘maaméﬁt‘g

@) TR sfaeon (non-radlatmg) feer wotf Srareneti & wa €
(4) TR giaewo, s 9t wafea e S

16. Which,one among the following is the correct conclusion of the empirical relatlon R « A1/37
(1) Nuclear mass grows faster than volume : RE ZR \ume? waite
(2) Density decreases with 5123—:: ' Ediw) 7 e
.(3’)/ Nuclear density is approximately constant for all nuclei

\ 'Il

(4) Coulomb interaction dommﬁfes structure

SAITGH (empirical) T8 R o AT/3$I e frepd - ¥ 2
(1) THR A TEad § ISR Ted ©

) m%msﬁam%
@) ﬁﬂm%mqﬁmﬁmwﬁm@m%
(4) ETET R el wen iR w2t ® '
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17. Pertaining to the gamma emission from an excited nucleus, which one among the following is
correct ? ‘

(1) Atomic number changes ¥
(2) Mass number changesv
£3) Only internal energy state__,oﬁ_nucleus changes
(4) Nuclear composition altex;s:_

31

(1) T G e § )
@ Tmerwads o
(3) e e W SR S-SR FEe ¥
(4) iy G oEd o
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1 ; among the following com=cr des—p
18. Radioactive decays are fundamentally random. Which one zmong . =
it?

(1) Experimental limitations ~

(2) Environmental disturbances dominate L::’

4B) Decay probability is intrinsically quanmm mecn.amcal
(4) Measurement disturbs nucleus

ead & T Wwﬁ R LRk ;—Erg EE=ses== 27
(1) "W S
(2) TEETTE SEaH T el -
(3) & H W R WA Am Ay
(4) TR T A B y
.
19.  The depletion region in a p-n junction forms primarily because of :

(1) External voltage removes carriers L“'(

(2) Carriers stop moving abruptly

U3) Carrier diffusion establishes an internal el held opposing farther diffesion
(4) Recombination eliminates all carriers =

S
i 3

p-n SRE ¥ Uy (depletion region) T&Ta:
(1) = e aew S T T Y
(2) T AEEH TO ST IR T

(3) ST TR (diffusion) T SR forem & _’:_‘ ST T S TH TR Ry =@
(4)  TTHESH Tt el T

aaxﬁﬁﬁr%

<
Fd
\

20. A transistor amplifier does not violate ener

gy conservation. The primary reason behind it is ?
(1) Base current supplies output energy

l; = lS—
=
(?) Semiconductor generates energy mterrnll\ i

(3) External power supply provides amphhed output energy

controlled by input signal
(4)  Junction stores electrical energy

i

‘\x\‘

WWWWWWW@WF@WWWW—W%’

(1) 9 YR YR Tl WM weet & (:v
(2) IieIETF STARE T Y N SO T Q

3) a@ﬁmwﬁwﬁammmw%ﬁﬁwmﬁwﬁam%
4) dfy forE et S s
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Noe i v isothermal condition. The resultin
(‘f\ T soap bahtles o radit R, and R, coalesee i vacuum under isothermal ec wdition. The re g

24.

hahhle has a adis af the \\“‘ ace \\\“\\\\\\l\ [\ baoth the bubbles is

W IR R A R, R, R et N e ferf A fre ¥ ﬁﬁﬁ%u@&ag’
TR SRR R W R o Q2 Be R0 ) )
3\ I ﬂ\ g L
M ®-Ry/2 ‘ @ (Ry+RY/A RQ K/ﬁ:)
| T (”/g/\
®) \(R12+R::) ) RIR_‘/(RjﬁRI)

=\, 1
A

80 g of water at 30°C is poured on a large block of ice a_t 9_‘,C What is the mass of ice that melts ?
30°C FI9HR R 80 g T 9 0°C R & o 1 9 et R g1 s foweet e S s fsre 2
Q) 150g 2) S0g () S0g 4) 30g
The temperature of an iron block is raised from 27°C to”fT"’C The rate at which the block rgglates
energy changes by nearly : . ZT427% ¢
W ] ﬂ>>
@%%@aﬁa@gww“‘cﬁlﬁcwmm%l Wﬁiﬁ%ﬁﬁ%ﬁﬁmﬁa
AT Y TR QS T =€) . Y
2= \-5 '
Y 15 times (2) 5.0 times 3) 6.511mes (4) 9tmes ¥
ygvcs"“‘ =\ 0cwlrb.23 = 3367 fff
el qp;c%% ‘V?% \n« 3

A 15-year teen child of 40 kg mass takes a sweet dish that carries 5000 calone ThlS boy has 28%
efficiency of absorbing energy from given energy. What is the approximate height this boy can
climb by using this energy obtained from the sweet dish ? (Acceleration due to gravity =9.8 m/s?;
gas constant = 8.3145 ] K™ 1 mol~1; and 1 J =0.239006 calorie.) 2. 5‘1: b\/j A

T 15 479 freik aree fSaet S=mM 40 kg 3, SOOQCmneH@ﬁEﬁmilsﬂm?tﬁgf'

ST A T BT 28% = | mﬁaﬁﬁmmﬁw@ﬁuﬁmwmmﬁwm
THar 8?2

V&

[
Nypaust

01

(T @O=9.8 m/s2 19 feriw=83145 ] K1 molz‘f‘ai’n 1] =0.239006 calorie)

'

g
hhagarns

)

)

4 15m

1) 15m ) 10m @) 6
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P ‘ 7
¢ YO ¥ [£4
75, Yihick of the following, thermodynamic processes are w
(Ij e iticroase in termperature of an iron rod by hammering it.

(fy A gas in a small container at a temperature T, is brought in contact with a big reservoir at ,
tigher tetriperature T, which increases tHe)temperature of the gas..”

(1) A quasi-static isotherrmal expansion of anfdeal gas in cylinder fitted with a frictionless Piston,,

(1Y) Anvideal gas is enclosed in a piston cylinler arrangement with adiabatic walls. A weight
is added to the piston, resulting in compression of gas. «~

Usitig, the code given below, choose the correqij answer.

(1y Iy and (Ify only @ (ij’and (IV) only % P

() (1), (1 and (1v) (4)  (D-am) and (V) .

A e s 1 s 4 - g 7 = w00

(Iy 7% 4 iz e o %1 B % A 4 9fg 2 N

(y 1y 7t vt 7 e & 7fy foreht o %1 =23 9 T, % 92 U ¥ 995§ o & foed e a d g
EGIEA ;

(111 f{é*ﬂéﬁfmaﬁmﬁwﬁf&zﬂmﬁgﬁ?ﬁmmmqﬁm
(IVy %z Zan #1 foea-fafeer saam 4

ufrsiezrEy o wdifes 20 2
foé frt 1 47 o i 7 - ¢
(1y %@ (1) v (1) 2
(@) (1), (1) 4 (1v) )

26. At which of the following temperatures, the efﬁE:T_ency

of a (hypothetical) Carnot’s engine is 1 ?
for e W R (o) FET T 9 eam 1 ant 2

1) 27313 K (2 =-273°C  (3) —459.67°F 4) o°C -
1., @ © @ ot
T
27.  In thermodynamics, heat and work are : N\«; T L

(1)  Path functions YR :_ o &
(2)  Extensive thermodynamic state propertiess= ”j‘ v .
(3 Intensive thermodynamic state propertie;i W Al i e\
(4) Initial and final state functions S
SO 4, Ay SR e €
(1) 99 Fem

(2) wHIREE FHEATIfE ST o
(3) A FHART R STy Ui
(4) IRy AR i staeear wed
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.« At X0 K the root-mean square spead of the molecules of a certain diatomic gas is observed as
= e ou's. This gas could be -

(1) Hydrogen (2) Florine (3) Oxygen (£) Chlorine

e T e ~ - P v, — A -

MK S TS o EiEssasE s oo a e lB0m/s T E BITT HASTA S - -

R - - L. B = o "

(1) w&=M Q) <= 3) ST (@) =S ?\‘73 \,v:(
= Y 4’

20. Consider the following two statements about an ideal gas—

_nletomlhmmslaﬁonalkinzﬁcenagyoiamthemo!xulesofagivm,masofan
ideal gas is 15 times the product of its pressure and its volume.

Them@lemlsﬁagascoﬂide“i&maﬁcﬁlaand the speeds of the molecules
mterchange.

Using the code given below, select the correct answer.

(1) Both .
@) thesmtemmﬁslanaﬂaretmeandsmemaﬂﬂisﬂ:emnectacp]anaﬁam_
2 Both the

Statement I :

Statement 10 -

‘ StafmmisIandnareme,butsmtemmﬂismtﬁhem@qﬂalﬁﬁm
(3) Statement 1 is true, Statement II is false.

(¥) Statement I is false, Statement I is true.

- = - - S~ —~
T R E AR T S s e =
IT=IIIEA S 941 9 199K 51 -
Tdgn 1: [ERSTEC e T i e S S S Y = >3 S
- TN SUSA I T S8 I = EE = 99 19 = = i 1555
F = IS IR 256N = 991 S93l = o4 =niadd oS =l o9 98 ST

SIS = a1 1.5 74 241 =1

&an I : T

-~ - o~

7= 1SQ 7Y T = 599N =% 94 59 55 - > K= Asinwd
(1) SHSIFIFEO 7= € 3k &9 [0 96 =0 51 V= wAcrwd

(2) = FE1 FE O EAE 5, dies w99 1196 =9 54 51
- =
(3) HEAIS= T, w99 I 315= ¢

(¢) FEIFTHEE FET 053 21

L
™)
e
30. .‘-‘t particle performs simple harmonic motion such that its displacement is represented by
X=Re (A &“). Ifits velocity is written in complex form as p=iw A, the phase difference between

displacement and velodity is : (Symbols carry their usual meanings))

=

F TV TG AEG Tid F4a1 ¢, 19991 19549197 X =Re (A £4) 3R =54 59 T §) 9 59 Sahs

(complex) =9 F p=iw Ae’et, Torar =Ty, 41 Ta=ara= 1ﬁﬁm§§ﬁa’m (phase difference) a1 2rF 2
(o=l % T a1 a =k ) Y

W o 2 =/4 By =/2 @ =
Kpg (Physics) 11 ' D3
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- 3amRInSaSm I Joms ?
- AT
31 Wh - < 33")'\1\:5] g s
31, }ch one amang the following is the RINEREE
() Alignmeant of permanant magnati Sipok
~ o\~ 2 .
(@ Spin ondering of alactrons ‘
3 g e d \ 3 o] ~ pre—__N
( ) i\l\:ﬂi\h\ domain famathion ’\E‘\i «\3.‘:}:‘5: ﬁ:‘—}h é :-v )
N AN ANNX P e
() Induced orhital currents opposing e 37 .- e —,,
NSNS = o 4 = ,.4
oS Y PN e B R TR R L —i
\M\‘Qﬁ 3 RIS E] \\\,rw"x*“..:{'ﬂ\ | = ke ; e
3 ~ = - - - -~ — e ry -
\l\ RIS CEIDRMCTES \?\ﬁ'ﬂ — b
I - = -
N " T .y 1 ' A{ﬁ
QR TR I T =R ) =3 )
<D= Y 4
R TR ITRT I , Y
=== <
= ————— S =T ==al = W
}) TETXE YRR § o T g S S EE SRS
: s foef o oy §ald Tad
<tant velodty inside a region of THOTD M35 s

A conducting loop moves with cons \ 2
3 o no indvcad corrent will b= obsarvad ?

which condition among the following
(1) The magnetic field is weak
(2) The loop velodty is constant

3) Gircuit resistance is large
{#)  Magnetic flux through the loop remains constant during motion
T 9O oF 991 995 ST I RIIITou s = iEn 3
1) ST EmE

Q) WA ERE

(3) TRuy = WhRY 9 ®

(@) T % SR O § T IS Al Sawid o 90 <edl ©

An ideal inductor is suddenly connected to a DC voltage source at (t=0). Which cne among the
following will be observed immediately after switching ?

(@) Current reaches steady value
(2) Voltage across inductor becomes zero -

|

(3) Inductor behaves as an open circuit to current -

(4) Stored magnetic energy is maximum ¢

T 3G 3 W (t=0) T T DC Hee W F Sy 1 i A e s ?
(1) o ReR W 7 g o § '
(2) W& F IRa: e I & el §

(3) W HRI % foIC G IRUY ST SHER T &
4) GUE G il SAHad B §

My

N

Ll
ll:h..d

")

)

o
el

M

o

b

KPG (Physics) 12 _ D3



prepp

Your Personal Exams Guide

-

35.

36.

mong, the following is correct ?

l . RLC cire : sl al 1 ) which one a
series I\l.o circuil operaling al resonance,
a | I ? = Crewt Coc

In
A) pPower dissipation becomes zero
) Circuit impedance vanishes completely €

3) [Energy continuously exchanges between electric and magnetic storage modes

(4) Inductive effects dominate capacitive effects ~P " o> ﬁ
% 47t RLC TRE%T SIS W e 21 m@aﬁq—mzﬁmwﬁ

(1) TR0 ¥ R R O

2 ﬂﬁqqﬁuﬁmmiﬁmw—aw% _({_.;,

@)
© Wwﬁaﬁmwﬁmwaﬁaﬁammm%
(4) T W IR W R e 2R ¥ ”:

% 3 LF
i o

Electromagnetic waves can propagate through vacuum. Which one among the following is the
correct reason behind this ?

(1) Vacuum behaves like an elastic mechanical medium
(2) Charges oscillate in empty spacéy

,6{ Time-varying electric and magnetic fields mutually sustain each other

(4) Photons possess rest mass ¥ =

forrrgerTa it froe # e 21 T ¥ 1 e e e g

(1) ﬁaﬁa@waﬁammmww%
() el T # e e A\l
(3) TR forgd SR Yokt & -G 1 S e € g \1/
(4) W = faam g g Y N

~puqh .’l'"“'
ll"llfv
Ill||||“ .lﬁ

|

Light incident normally on a perfectly reflecting surface exerts a pressure. Which one among the
following correctly explains this?

(1)  Electric field pushes surface charges
(2) Thermal expansion occurs ‘
(3 Momentum of radiation reverses upon reflection

(4) Magnetic forces dominate interaction

ThRT STl Weh qUi: Wmmwm@m

m"”
b

3
l. sl

PR S S T | S W e

h 1}

¥ O
(1) foem & ) el 1 et ¥ —
@ e TER g Y -
(3) e R fafRRor B EAT S @ ¢ i";
4) et et e foen & wH@ BN E L)
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R R R S e

e for image formation
-~ - reﬁ)cnsib’».
37.  Vihich one amony the following is the fundamentzl phenom?
by lenses and mirrors 2
A)  Law of reflection only
(2)  Snell's law alone ”
(%) Fermat's principle of stationary opticzl p2
(4)  Energy conservation
AN i zm A h‘ﬁ"i%ﬁﬁzfzﬁ"m IEEZ
(1)  Fa7 w7 e
(2) FAA =7 7
(3) TR (Fermat) 71 fe7 70 74 TG
(4) FAA AT

- dal e
—_—T = ?
7241 25 =41 T

=] ZTiv=l™=

, of reversibility of light rays in
Which one among, the following correctly describes the phenomenon reversiblity o1 Tg YR

an optical systerfi 7
?l) Equal intensity in forward and reverse paths
dentical speeds in all media o .
‘g; ;,ight rctrazes the same path when propagation direction is reversed in linear media
(4) Focal length remains unchanged ) )
ToRTa T F HEAA (reversibility) F1 FA-T1 %49 Fe 79 H S0 HA1 8 2
(1) =2 2 977 941 § 79A dFa J,
(2) A Al § 7EE =@ 2
(3) T AeAHl H, = g F FEAR 1 foun 2l #1241 =l 3, O f 9% ST Anl ol YA SATER0 il
(1
(4) wA gh AufEtda =d &

It has been observed that increasing aperture diameter of a telescope improves angular resolution.
Which one among the following is the primary reason behind it ?

(1) Image brightness increases

(2) Magnification increases

(3)  Diffraction spreading decreases
JA4J  Optical aberrations vanish

%WW%%W%‘W (8R=) amﬁaaﬁ@a‘mﬁqfaﬁaa (angularresolution) ﬁ'ﬁuﬂm
€| T9H 4fuF FRo FA-a E 2

(1)  wfafee £t = o & X e

(2) s T & T

(3) foord =1 e wear 2

4) vEri fagfmt (Optical aberrations) 9HI< &1 St &

KPG (Physics) 14
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Kr

T

woreiw \
40, Whieh one among tho follow g correatly doreribon thw ‘\lunu‘ug}[lw Inteetereieg LRI

(1) Hnergy I dontroyed tocally

(2)  Photona annihifate =

B Hnorgy b vedintributod apatlally ﬁl}kl\s Lotal iy ““““‘m"\“‘“‘"N‘VN‘
() Wave amplitude pormanently v hl\l}un

(irrstfeafiere Y O e e wag & ﬁ"twﬁ carfe e e oo ) ol s § 9
(1) o vl @ e )y

(2) Tl R e () G
@ sl el |h Qadaha dd \Wﬁz e sl ufafgel el

() el st s e e o) \mq“.dé,w

a1, A rectangulae bloek s pushod ap by a foree 1t along, an Inelined pliane witha unitorm spod, The
Inclined plane s al 30" with the horizontal, Which one of the following statements s e aboal
the work done ?

(1 "The specd remalng untform o m‘ﬁw;}rlx i done, ¥
(2)  Work done by 1 equals work (lmb"lt}.‘“nﬁnhml pravity only, 2
{ ] 1 \ :
(3  Work done by It aqualy worl done apalnat friction only.y*
JAS Worl done by 1 equals sum of "*ﬁ“"'&"‘p"““" agalnst gravity and friction,
L '
T ST Wl A we 1R TR A mer sl e o s e s b st e N
4 et 30 it Ao sl &1 G o el e 1 el QAo d B

(1) ifer e el & gnfers, wivg ek el st \ '
() 1 fean v e e g A e A 8 sem i f ) a\\h WA i/
(@) P fen v i v sefor 5 (e e qe S e Y A6 ',,“

apw

(4 v fear v o e shooador a e o an, qe s e )

42, A rectangular block of manss m sliden déwrva frictlonten nclined plane making an angel 0 with the
horizontal, 'The work done by the normalyforceds : (symbols carey thelr usual meanings,)

M%«'m (2] my cond % dinplacement
A

(%) myg, sind % displacement “(@)  dependenton the value of O
1Y G B Kk 7 )
W e e o T m s ae w0 won s g A9 e g wie s
' ’ ' S vy i T
(normal force) gt T o @ fire o (7;1;&7?-1 e

(1) ¥ ~(2)  myg con x farar
(%) my, sinb # faear (@) 0 % m u fndo (]

D3
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TV AT Dy vtaten Wit conatant Al UNIHLIW’M'/ Al B U M’“W“W’,M M it
COPCE fon e gyl miomenton |, il 1l Uyl Ty g ' W) ,,,u?"
(D 1w alwys T gl o, \ V!
() 10w e o pand el (o,
I T R e (T R IR 2 ,
(B 1wt b et iy e el dre ll“"; ) .
et 180 T o il A 8 a0 ybes ety 1 Fepied 'n;mgv LA 0000591 vt A SApog Do 55 0,
LRI TRTR Y, | ”
(V)40 0t o B sl i i | . ”
()08 0 000t gl 50y e )
(0 A e vyt o e oy o e e it |

s
I 1 (“’4'
U st b st S vt i o =t (

e emew

-

¢

e A uniomm dise of i M el vdbn 138 otating frealy wih Anglar spndd g, A particle of e
IOV g tangentintly wih apend o shicks o et e oy iy ilat upum( i

WAL Canfonn ) T St gemmn st o g B wetel4 e iy iy A oy 1 1

AT Cparticle) et g g b, wivlviy Clanggenitind ) A0 0 % 114 Fgitlt ( pigny ) 41 Frpeps sy A
1wyl Ay Cangular speed ) 441 410 7

Te mt
MI” w4 o My e ol
(1) Uy 7 RS P UL
W
Mt (M -”ﬁl(
(:ﬂ,) ;MR)I("U, ”’;’N_ (4 'M/{//’((,U{fn-‘)llr/’llﬂl
(M 4 myp? ) i

-

48, India’s first experimentsl satellite, Aryabhata, was IKandhed in 1975 to a e
600 km helght in space, After cormpleting, it life, it filedtored into the ¢
and Ity debris ultimately had fallen on carth, Which one of the
appropriately true for satellites completing, their lives in space and

(1) The batteries and solar cells in satellites run out,
(2)  Viscous forces affect the speed of a satellite and hence its e
(3) It happens because of collisions with other satellites,

) Gravitational forces on a satellite predict a trajectory spiralling, inward,

AV 1 W) YA 2T, AT, 1975 H 10 e e oy 4 600 ken Sk e o
a1 AT TN %) T HA KA, 4 19924 qof dpagten f wi v A g i st
o) fore vy e fenefefens @ o w9 2wt fe o w dnzm aom yoh w i
form, Ty gy w0 B w7 . LY
y A H Hfrofl A e T T N AN
1y 2y H Azfrdl dv e an A , . -
((2; Wmmﬁwmawwimﬁ%mﬁmqﬁwmn

g 2 % m A w wmm ey | ’
7 Wﬂgﬁwﬁmmwm%mw’ﬂzﬂ%wﬂm@m?n
(4) 20 T A s

arly elliptical orbit at
arth's atmosphere in 1997
following, staterments o miost
falling, their debris on fapth, 7

wht gradually decreases,

16 D3
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asteroid is revolving in an elliptical orbit around the Sun, Which one of g,

tem, an d ?
solar Y2 ts is true in this regar

0111' gtatemen

b follo‘” a uniform velocity of revolution. Ewr)
. al velocity is directly proportional to its velocity. | \h‘)
areal v =

(2) i areal velocity is indirectly proportional to its velocity. (..
Its

Jlows a trajectory such that its areal velocity remains uruf“orm
It follo

y e, S = S At o i R P 5
gﬁmﬁm‘ﬁ%7 %

=,

"):_:- e

g IR H S T W R —
1 |
; EZ; Ta! &1 T (areal velocity) T 36 4 ¥ srqurt
g S & A S A & o
T T A ST R o g A A e
g, Consider the following two statements : N

Statement I:  When a metallic rod lying freely is heated, no tii 3
Statement II: On heating, the length of the rod increases, = ’
Using the code given below, choose the correct answer, h l

(1) Both the Statements are indivi
Statement 1.

al stress is developed in it,

dually true but Statement;— s not the right explanation of

(2) Both the Statements are individually true but Stateme_n_;__ll is the right explanation of
Statement 1.

(8) Statement I is true but Statement II is false,
&4) Statement 11 is true but Statement I is false.

ﬁﬂﬁf@aammﬁwﬁ:

EGIEY

nﬁmmwaﬁmaﬁw%l
ﬁﬁwmmwmnﬁwaﬁ
(1) ﬁﬁmmmﬁaﬁ% éﬁﬂmmnma-ﬂmﬂﬁr%n@ﬂﬁ%l

2 ﬁmmwﬁwmm@m“f% émaamuaamlaﬁuéwm%l
: 9 BT LT ¥ Aot o 11 e 3 -
"‘(4) P T ¥ AR e 1 e B

I o g 1 B e w9 Q@ Ry aﬂt@nﬁﬁwm&ﬁmaﬁémﬂm‘@m

H 11,

D3
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fee stress 2 on all taces TE s Bulk wodulyg
NIy i i \‘\\k‘i\\‘l\\{ o \\l“‘\l “\“\F“\\‘S“ L\ RU{RANN ; (A Q
A salid cubxe of side @ s SRS e et
K, the fractional change i its side length is
) 2 ~(/3N) N
i ( ' STURRALURIERL
3 . R S RN A\t G
THM Y @ WIR) O N W He W) WA W ‘11\5:\ S
W Y W weE W e iR (factional change) d LURSALE

1) In/K)
@ =@/N SRR :
SR ICI R RIS S

ool - (Ap/XN)
' /3 D) =@edAN =/
Q) @/K N I (RIN ® -4y J - Yo
—_¢ b .
\ ST =y ~\/ N ¥
49.  Streamline flow is more likely for liquids with : - J = \“ o :‘_\"\ -
(1) high density and low viscosity C\J ,h\) .) {; ’\\ .\L\\ N
(2) high density and high viscosity ' Q_:) \I‘ N R o it
high viscosity and low density N & o - \\
(4)  low viscosity and low density 0 {00‘\§ vg\
ﬁrwfa@ﬁﬁhw%mmﬁmmmaﬁmﬁwm%? S
(1) =9 9= 3R ey v Ot T G
o\
() =9 S 3R 5= v O e A
(3) 3= v Sk e v T e Cgv)
4) = v ek fr e T WA @)
50. Two thin circular discs of diameters 8 cm and 10 cm respectively lie in a dense liquid at the same

51.

PG (Physics)

depth. The thrusts on them are in the ratio : )

a’rqa?ﬁmfswﬁ-—:%mmz 8em 3R 10 cm §, @“@mﬁmémmr@ﬁaﬁ%‘n Kl
R S TS (thrust) F S = R O
g) 4:5 (2) 16:25 10:8 @) 242:+10
b " 3
Wl:u'ch one of the following organizations is responsible for Tecommending the practical system of
units of measurement ?
(1) IUPAP : International Union of Pure and Applied Physics
\—@5 BIPM : Bureau International des Poids et Measuress=—
(3) IUPAC : International Union of Pure and Applied:t{ﬁénﬁslry v
(4) CSIR - National Physical Laboratory ,, @

ﬁ%ﬁﬁ@ﬁ?—mmwﬁwﬁaﬁé—wﬁ%smmofummﬁﬁmﬁmmﬁ%fm
g

SRR 8 ?
(1) International Union of Pure and Applied Physics %AP) :
AC)

(3)

(2) Bureau International des Poids et Measures (BIP
(3) International Union of Pure and Applied Chemistry

(4) ¥ TH 37 o - Uy i FErTen
18
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arsverse is estimatad o be 107
hg,i-‘tamam_m-

;mnﬂcftbeez:"'afb;&v:“ 1 s

-..,—s"jé‘ Thead =S

T

- gm::?ﬁﬁm».n-%
@

qmﬂrDB'&:“fdmt@r vamizhle g
—Wl(n*)

: mmdmtm‘wpz~
sraamtagemmqmmg?
@%w DR SEm O
—rw(m) §§
W g rINsSTE S xmﬁ'@ =Rt 1%,

Q

—

ov I\J\ S

)

@ Itsspea-lsmsmmmn\\‘k‘?i!\&hw&\m
{0 Esspead i manimum whenits disnlace sment
(119 Iismmmbmaumﬁ1“~:bgf\

)

@ @

o&‘mmﬂem\m :::e@:.:m'm 10
dt=nre

ocomect for rene BESRNES

spead i minimom
= nr-.\ir-.m_;
ahways perpendicalar
selact the correct answer,
(1D and (I
(1\1 ..Zk \\‘)
Ash() ST TEc
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g

s
S\
X = 2hos

anpe

1t

-

{\‘\@f‘ Which Qf e Sl WERT

JIT
Q<= a\‘,

“\M\
S——

1\ —s\-sm~-‘-\
S SRR

~C

only

s~
m N Sieeat sl %{E\é S ST ST EE R
m mmwfmﬁiﬁ%. %é.%va:a =% SNS=ET T
amzﬁ”ﬁ O R T e S SR sa
ﬁ%méﬁ E«E?Te%-m =T T T
m?«?:ﬁ*a{- SRSE Ti(g\t"ﬁ SRR
W§ (code) =0 ﬁ&quﬁ'\;‘ﬁﬁﬁ EGTE
W (I) SR A () == () =] (1
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biect is observed to be straight line alongy a-anis that Makuy
o a moving object 1 Ferny i 2
R veiomy-'ht}l?:hgrfiﬁ:\eo*f\;smme gbject would be under retardation it
an angle 6 wi e AT

A fl = Q"
R o< < 180 (o=t
0<08 <N G % _ .
1) 6<o0 (2) - TR WO WD R
) m%ﬁ W %‘ Gﬂ {‘q;’l R \ \\\
ferdlt i o 1 - I 1- 3T T W™ TH
A A L
& o 377 00° < 6 < 180° (4) 0=9( g
(1) 6<0 @ 0<8<90° ‘))) C 0 . - n*;{
B \O ~ N v
m Sy TN

J b —
Statement I : A particlescan have zero velocity and non-zero acceleration, “

Statement IT : Velocity @nds on position while acceleration depends on time,

(1) Both the Statemex_‘ﬁf‘;jre true, Statement II explains Statement 1.

(2) = Both the Statemenftsfére true, Statement II does not explain Statement 1.
A3)  Statement I true, \Th}le Statement II is false.

(4) Statement I is false and Statement II is true.

AT L : Tl 501 1 o v SR SHH TR Y= TR
mmn:énfwﬁmﬁsﬁm%.mamwmﬁﬁtm%l —t 4
(1) ﬁww%ﬁﬁmn,mlﬁaﬁwm%l

) aﬁamm%,@wn,ma'lﬁmwﬁml

) P 19 &, il o 11 v 3

= 3

4) mrm%,@mnw%l

o

1l

—_—
_——

A projectile is observed frem a frame accelerating horizontall_v with uniform acceleration a. Which

of the following StatemeTTt(s) is/are true in the accelerating frame ?

(D Trajectory remain§ parabolic, —

() A pseudo force acts=on the projectile.

(I)  Effective acceleration becomes time dependent.

(IV) Range of projectile decreases.

Using the code given below, select the correct answer :

(1) (@ only (2) (W) only G () and () @ @, @ ang @)

T T4 I T 0 W 9 R o &y éﬁaﬁmﬁwwazﬁﬁﬁaﬁtm%l S wel o5
# Fretfirfin 4 ﬁw—m?@g—ﬁ T T /82

(M ¥ (trajectory) Wﬂﬁgw RRGHIES
@) YD R TF T oqG (pscudo force) F =t ¥

() Seeft TR ey T 21 e 31

Iv) aaﬁmaﬁmméffﬁél

% few e e mﬁ@s T g

(1) ¥ (1 (2) e (1) @ OF@ @ g s )
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ot A (e SR e 1Y (i = | ORI i),

\‘\\‘_\“~ witient oF feton bahwean th (oo i |’|u ,

fh "h“‘\“:‘mu“‘ T objects s 09, A "l"""'% Vot g
Pl

Hii gy
Mo l
| 'lH“ ”‘“ "!'“’ A iy l{ ‘ “MH i n
\‘ Wn‘\l‘“l(") /o trow ¢ (,‘\ni‘»uln|'gh[’jh[ i 1) vy n ‘o I.,‘ ™ "'“w,, " ":«y;,“"“'li.
ulih i i, ‘ by ’ ;

il p“’ “' '.'

‘Iv

I/

‘l"- S : -
AT i
L rﬁi
IRl e D
. ,___\;‘_(:i‘.
\ o

() The o abjocts W wove togt i i 101,

0l maxivem vl of 1 fog i

h (s Wi ODfefy
Cli vl !
’ I Ty ll;,//f;',,;, i 1y m
(m) 1l \\h‘\’l“ IV will N“[' w

I vepect 1o Oluct A jf g1

Holoet the vlght answey Uelng, the wﬁwln’lg",r,lvun el

"V”,

S0 N,

) Only ( 2 Only {1y ,

(1) Only (1) '{(") Cnly Q{)J “)P Only (1) andt (1114,
W HAd A @ = 2 1) sy ety Ly
A S A 0,181 Rl g i
nafeafie Y 4 w4 /D o ey ‘ﬁ‘»/

Oy (1) apug ()
y (/
MR 744 ) h p A f, i
WA 1 155 4 g gy il
10 m/w? )

1) Ve g1ty gy g EE]
{910l 0.0 8 g
? (’LH("’-‘!”?’I’] fr«”"' fh=

(1)

M= 10 N A ettt i, Ty ety

D
() ey R LEHTY T, fSr; fer 'nh;i‘fz‘q,q,y' T A, 9 1 B )
| I '

UURRTCRTTN g A i f

‘n : AR C,’;’

‘ﬁ fa T, g (Codey =it ma w4ty o wfi

3 i (1l .’;ﬂ/ (Hl)
N (1) (2) A (1) () e (1) Ay 4y w0 3
| D
kp ¥ )

% (Phyaigg,
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Ll

Vs /"': (-7/, e ", .-
A 5 kg object is moving with a uniform velocity (6i . 12]) m/s. A force C'f -’:' ”J;y- ,
suddenly starts acting on it. The object’s velocity becomes pa;allel to y-axis after nrne‘ t .:'}u:h‘ one
of the follow'mgcouldbetrueinthisregard? CC;_;_ G ;-’ \Zdv . éL"’ %)

(1) t=2s ““';Sk? Q@, g”.&u
(2) t=10s i”' B 3.
3) t=15s - Oy -+ ‘3\1

(4) The object’s speed will never be along y-axis in first 10 minutes

if

. 7 , . A
TF 5 kg a5 99H 57 (61’ — 12j) m/s BFAEZI
2 I A TGt F A% y-AF F FOEaE @ 56§

< 1 29 E8< FoGiEs s S Ea S TE A=A =
- ’ ~
TgFEaE? ac ) J g -2
o
v <t ¥, )
(2) t=10s Y1 F — Y
= g4

() t=15s g t < = b

-~ AP = ~ - ~ N e
(4) T F17Ma 92a 10 H2 H FH y-A4G = | . 6"/) 7

10

Two blocks A and B having masses 2 kg and 3 kg Tespectively are connected by a string on a rough

horizontal surface. A force of 20 N pulls the 3 kg block. The surface offers friction on both the
blocks with an equal coefficient of friction. WhatJs the tension in the string ? (Acceleration due to
gravity =10 m/s2) =

(1) 10N (2) 8N (@) 6N (4) 4N

<l =l A 3R B s 5539 %09 2 kg 3R 3 kg T, & SHI 9 L& (rough) &fas Sae W= gL 2!
3 kg =Hieh 1 20 N 1 9 @i @I | Tag oHi saiel W T0M J499 0% 5 g T997 524 53
H T9 (tension) a1 2?2 (TS &0 g =10 m/s2) U= JoH12_
(1) 10N (2 8N V=9 (3) 6N 4 4N -

- < (O
Wl = ?/' W, — 9 V\\n - ____ ’\ﬂ;—é‘\g —

oh

o,

Gl el

/Jlrv NQ!
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¢ has been observed that the electrons accelerated through a potential
[nan experir ent, IiD o Broglie wavelength as photons of wavelength \.
iy 8. ame LE”

| y have the wﬁﬁmvﬁﬁﬁﬁ@ﬁ?ﬁfﬁ‘é—aﬁﬁm% ﬂi’ﬁ*ﬁ()\)mw%m
ff QEWW kel : r
J .~ the accélerating potential required for electrons in terms of \.
m o
(A) gﬁ%mmwﬁwﬁ \ % ¥ H Im e
Deduce which particle (electron or photon) carries greater momentum for th
wavelength. :

ﬁmmﬁwmwémaﬁ?—mw(mﬁmmi AR Hm o 2

di“@]’ean

€ same

(B)

A hydrogen atom initially at rest emits a photon when an electron makes a transition fr
g level n=3 to n=2.

st A ferrrereent § U TEgIer WAIY ¥ T Wl Iedisid o 8, ST Vel T T ol "R =3 Q
=2 H GHAT A T
(A) Calculate the recoil speed acquired by the atom immediately after emission.

SeSi % A S T G I WRIEN ST | it

(B) Explain whether this recoil affects the wavelength predicted by the Bohr model and justify
quantitatively which effect dominates.

TR T 1 € Sfafia s Aiee gr st o w8 wrded #1 worfm & o aee
I 9§ T WL KW ff FH-T1 9916 v B |

om energy

10. Ap-n {'}mction diode is connected in series with resistance R to a DC source Vo- The diode obeys
o I=Ige? 5 /kT where Vp, is diode voltage.

fFHl TH p-n Ve SR W Ry R & Wy Avii § ©F DCEE Vo ¥ SIg T R 2re wet
I=IeV, /KT 1 U6 T 2, SRV, Treiie areed § _ | '
(A) Show that increasing supply voltage V,, does not increase diode voltage proportionally.

Tz feamse & emyfid dees V, 951 | TEE diees FugaRt §9 § & e

(B)  Explain physically why most additional applied voltage appears across the resistor rather
than across the diode at large currents.

Wi 9 ¥ wremen fF i amel W e T aqﬁrﬁaa‘q’réa Hfemivm: wfiers & ofa: @
T B ], TR W T
' - Jamt

-00o0-
\N‘“/VV(V
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Ao A Dl ghropped (rom i )

' ANEOL90 m on ooy, AL anch collision
) ) .
one tentle ol i spead, 11og (e Spd-0me graply of i

Wi (hye oo, 1

motion bl woan I=0 112 i, lmll loytiers
i Bt i 00 iy S50l &y Py gy 4 i)

: ,; I M A sy i el oy Mitsoi),
et ) I T i g &
b (A Constdey “"V"l"'Y""'N'ill;l,ﬂllml with nir by » prmp, |l VlwlhuvulumuufHw!'/ru (e
and at eneh mtroke Of he pump AV of wiy iy ransferred (o the tube adinhitje illy, Whit fg e
work done whon (e Pressure i e b is Ineyansed from I'otolr, e
R R RITTE RITE R L R R AR RV I P o,
AV #olt A sy 51y iy R R R Py et waent % ) (i oy A A i
A
(B A BO g fend bl (tpecific heat 0.02) iy Iy ot 250°C, 11 I (e vertically apward with a
fpeed of B840 m/n, O returning 1o the starting, level, 1t ateikes o cilke of dee al (1C, [How
much e ds melted 2 Ansume thit ol enerpy i npent in melting, only,
(Lavtent heat of fee =) cal/p 1 eal =4.2 ))
R 50 g, VY A el S g = 0.0 ) WA D0 R0 B0 /A i Ry g i
AN SIS0 o el g g ) A i il 1 e 4 fomind 7 o
offon, $ei i) st ey Sy i aaef gy B
CAbi ol Tt 80 <0 el /g, | enl =4.2 )
4, Conglder a rectangular block of wood moving, with o vwltu’ily Oy ina pan at temperature ' and
matt dennity o Assume the velocity in along x=oxin and the aren of cross-section of the block
KT
perpendiculr to oy In A, Show that the drag, force on the block i 411/\!'(;\/( = ), where m g the
mans of the gas molecule,
U ST el i et S il o, dn D e w b S m e e st geme e p &1 e wifsm
fem oy esing iy st & afve wifeq o st QAwe A ¥ 1wl o @t e e wd (B11) el
Y .11 I &
Ap Ao oy ) B, it g st 1 o g
KPG (PHYSICS)
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5. A small insulatin

g sphere of mass 1 carrvi h ’
two large parallel conducting plates Separateg charge +q is suspended
difference V, producin i
perpendicular to the Plane of motion of the sph

ere. is now applied
T B FaeH ey, TN S

) k3|
AR VR @ g ﬁaﬁ@wﬁﬁma}a
; : 3= B
2 m@wmwaa&ﬁémwﬁf%aammmm%n ;
(A) Find the angular deflection of the thread from vertical wh th i
horizontal Speed v parallel to the Plates. eI GTes i comstack
mﬁw*ﬁﬁ%mﬁmﬁaﬁﬁﬁaéﬁvﬁ g, @

(B) Deduce? whether increasing magnetic fielq strength can reduce the tension in the string below
the weight mg. Explain physically.

& Trehd e for =y

T T Wmﬁmmﬁmﬁmﬁwmﬁam%mmm
€1 i w9 ¥ Ty
6. A square conducting loop of side g and resistance R moves with constant velocity o into a region
containing uniform magnetic field B perpendicular to jts plane. _
gmaaﬁ?uﬁfﬁm{m@mwﬁ% R T o d sy & Yo e e o et
T T 9HE g9 8 B ) '
(A) Determine the induced current while the loop is partially entering the magnetic field region.
ST <9 SIS E9 § Jawy & H 999 9 @ &, 91 Iie YR J1d iy |
(B) Show that mechanical power supplied to keep velocity constant equals electrical power
dissipated in the loop and explain how this result connects conceptually with energy transport
in electromagnetic waves. >
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7.

A telescope objective of diameter D observes two distant stars separated by angular separation .
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(A) Using diffraction arguments, obtain the minimum aperture required to resolve the stars using
+ light of wavelength \.
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If magnification ofthe telescope is increased without changing objective diameter, explain
- Whether resolving power improves or not. Justify your answer.
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