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

in Comptmson 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 hmgh ’g‘hlle the elasticity is still more high.
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A particle is executing simple harmonic motion between x= — A and x= + A. It takes time TI in

going from x=0to x= A/ZandTngomgfromx A/2tox=A. Then which
relations holds good ? LO) one of the following
et

TH &0 x= —A AR x= +Aﬁ;aﬁawaﬁﬁnﬁrmm%|€§x 0¥ x=A/2 T% 91 & 99 T1
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i};l_g re35u¥e sound pulse into open-end of a long pipe. This pulse travels down
D Alow p - Which of the following situations may arise ?
~pressy o |
L travelling up the pipe, if the other end of the pipe is open
Cipse sty travellirrg ap the pipe, if the other end of the pipe is closed.
h

Te pulse sta e . f the pipe is open.
rts ﬁavellgméjyp the pipe, if the other end 0 p1p

Eug:.,"lp the pipe, if the other end of the pipe is closed.

m A low-pressar

() A high-pressy
A hich-

(IV-) high-pressyre pulse starts travel]

Using the code given below, choose the

Eaﬁéct answer.
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5. A number of point charges are fixed at arpitrary positions inside a closed hollow conducting shell.

The conductor is isolated and initially unch,{aifged. 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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= . il actlv yeometrie center of a hollow conducting spherie
A paositive point charge is ‘\\\\\\\\ axactly at the geametric conter of @ ¢ P Sy cal

9
shell carrying wnitorm positive charges The charge is slightly displaced and released. Which one

& N b \ N . ) A

amang the fallowing is coreect 3

’—(\-\i
(1) The charge executes stable \\%:‘hl‘mim\s about the center
(2)  The charge remains in neulmlig\quili\wium .
()  The equilibrium is unstable Andthe charge moves away from the center
(4) A restoring electrostatic force-atways brings it back
T A g STl T e e et S F s 3w v ww S, S ey
NI 3TAY faafa ¥ o =) ﬁaﬁwﬁawmﬁwm%\ TH A - T
(1) ST R 3 T S e et vt
@ TNTEETEITE
(@) T AR T AR T e A T
(1) T T TR W a ww o
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7. Two isolated conductin

conducting wire and
decrease as a result ?

(1) Total charge of the system o3

(2)  Electric field everywhere in space
(3)  Potential of each conductor _ =
(yf Total electrostatic potential energy
R YU e T ITEHA SRS T &URR F T T Taeh e 9R | e s € $@R fw
ST T S ¥ T N - i W o w2
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@) WAF T i fa

@) T faedfes fufe st

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

b

-

In electrostatics, which one among-the

: . ==F F
never intersecting one another ? < 5

ER

(1)  Field magnitude would diveiga;
(2) Charges would annihilate ==

{?)  The electric field at a point ri_'_TTf‘g: have a unique direction
(4) Gauss's law would be violated: &

Fergredfit , o & it 5 e 1 2
(1) & IR d & S i}:}

(2) 3TEw T B S T :
(3) Tereit foig w foregm &= =t e e 3t e
(4) TIRH 1 frEm et g |

U

l

following is the correct reason behind electric field Ymés

,g_
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D Gauss's law ¢

(Y WSS o (o magnetism ¢

() Lorenty, foreo law <
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(1)  ©NES W& frm

Which

iformlv : . . . , icular to ity length,
10. A uniformly magnetized bar magnel is cut into equal halves perpendic ular £
quantity among, the following, will remain unchanged for cach half ?

(1) Magnetic dipole moment

(2)  Pole strength

J3)  Magnetization of the malerial ‘

(4)  External magnetic field Llislribulioﬁ

T T T X YA(h TG oo H Tk T 3 <o Q) s feedl W e s &1 g A wE- afa
o e & fo omRafia @ity

(1) S faya s —
2) ¥ O\
(3) e T G O
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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 chm}ges randomly with time

(4) Diffraction dominates emission f
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120 The cesential distinetion between dittaetion atud interierenee Hew i

(1) Ditterent phvsical laws

() Ditterent wav Alongths invaty wl
Pution af cuherent sounes

Q) Nwnber and spatial distet &)

(@) Nlarization ettects )
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Which ane anrong the fallowing i conclusively demaonstratad by the electron dittraction experiments
(1) Bloctrons transtorm into waves

2)  Particle description becunes invalid

M Quantum objercts exhibit both wave and particle aspacts depending on measurement

(#)  Classical monentuny conservation fails l\')
TR R T R - R e Tyl d
() SRR R 1
(2) i ok o R o)

@)  WiRW YR W ¥ SEER W aﬁwﬁﬁvmwﬁhﬁ%
¢) Rwfifen (wmRven) dm-geaw sy T ww%ﬁ

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

x-ﬁmmﬁwmmmmwmt?
(1) i v Wt
(2) SiE WRA W HE
@) e = W weR
(@) SES® B FAE ANEA
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15. Pertaining to the atomj

b [ l“ s M Kll'l, W ) M ) | ”\l‘ ‘()“()W“I" ‘"
sy
& N C C l\i( h [R1R1 anu ”}‘

(1) Coulomb attraction weakens ne
(2)  Electrons stop acceleratmg- %)

(3)  Electrons occupy non-radxatmg stationary energy states
&1) Nuclear repulsion balances sAattracton

R ST 5 ST oo e 35 et 3 s apert W) 7
(1) T % T reiteay sy o & T

() maﬁaa‘ﬂaﬁméﬁt‘
(3) M Afaeh (non-radlatmg) feer St srereenati & WA €
4 mﬁaﬂauﬁa?ém,axmfmﬁﬁ@ﬁﬁm%

ar nucleus

1/3
16. Which,one among the following is the correct conclusion of the empirical relatlon R OCA/\ /37
(1) Nuclear mass grows faster than volume iifed ‘Q t uelume? s
(2) Density decreases with sizE __“ (odiw) 7
£ Nuclear density is approximat itely constant for all nuclei

\ 'Il

(4) Coulomb interaction dommﬁfes structure

SAIfGH (empirical) T4 R « AT/3a;m€rﬁa?ﬁﬁ=f—m ®?
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) m%msﬁam%

() @i R ¥ o e e e feor g ¥

(4) ETET R el TE iR w2t ® '

(g

h :

'I| o

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 alter;sz_

31

(1) ] T e § 2
() wEIH e et § ;—i
() o s W AR S-S T ¥
(4) iy S aed S
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18. Radioactive decays are fundamentally random. Which one among the following comecSy O
it?
(1) Experimental limitations .
(2) Environmental disturbances dominate gt
J3) Decay probability is intrinsically quanmm necn.amcal
(4) Measurement disturbs nucleus —-c_: N B
Fedad & o aersT ol o 36 Tl €1 9 FUI T (o S e 7
(1) "R ‘éffqr‘i e
(3) & H GG T FHieH dias ol © _—
(4) O A H G S © .
.
19. The depletion region in a P-n junction forms primarily because of :

@) External voltage removes carriers L\S‘( '

(2) Carriers stop moving abruptly

) Carrier diffusion establishes an internal el
(4) Recombination eliminates all carriers ———;
p-nSRA H Uy 8% (depletion region) W&Tq:

held opposing further diffesion

Z’ﬂlﬁ?ﬁn%
(1) e e T W e i
(2) RS TS O §g AW § - i

’1

) mm(dﬁmmon)@mﬁﬁﬁgaéa ST T S TH TR Ry =
(4)  TTHESH Tt el T v

20. A transistor amplifier does not violate ener

gV conservaton. The pnmar\ reason behind it is ?
(1) Base current supplies output energy

b=
(2) Semiconductor generates energy mterrnll\ 2N

(3) External power supply provides amphhed output energy

controlled by input signal
(4)  Junction stores electrical energy

N
i
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\ under isothermal condition. The resultin
(\’\ T soap hubblas of vadii R, and Ry coalesce in vacuum under ise i g

24.

Y 15 times (2) 5.0 times 3) 6.511mes (4) 9tmes ¥

QWY ¥ IOED R i R, R, R idﬂW{ﬁnf@rﬁﬂW?lﬁWﬂ?ﬁ%mw
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80 g of water at 30°C is poured on a large block of ice at Q‘C What is the mass of ice that melts ?

30°C FTHH W S0 g T 1 0C R T T o 5 e R St g1 fewee 7 H s s 2

Q) 150g 2) S0g G S0g 4) 30g

The temperature of an iron block is raised from 27°C to‘fT"’C The rate at which the block radlates

energy changes by nearly : Z4272V. o
@%%@aﬁ@gwwv“cﬁlmww T %l W‘é?ﬁ?ﬂéﬁ%%ﬂﬁa
T R TR { SEer R - =€) . Y

s = S

=

1B rSe% =W Ofwlruon = 3361 BT

Saidl C YR % BN =
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.) 3. 5‘1( b\/j A

_

T 15 479 freik a1 Saet SomM 40 kg 3, SOOQCmneHIﬁﬁBﬁm%Isﬂm?tﬁgfy

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

i
Ny l]‘

fom

01

(T &O=9.8 m/s2 19 feiw=8.3145 ] K~ molff‘ai’n 1] =0.239006 calorie)

[

g
hagarns

)

)

(1) 15m @ 10m @) 6 4 15m
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Wihich of the following, thetmeodynarmic processes are irreversible 4
()

(fy A gas i 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..

(Ify A guasi-static isethiermal expansion of anEj’de;‘a'l gasin cylinder fitted with a frictionless PiSton.y

(IVy Anideal gas is enclosed in a piston cylinder arrangement with adiabatic walls. A weight 1y
is added to the piston, resulting in compression of gas. «~

Usinig, the code given below, choose the correct answer.
A7}

‘T itic reases in ternperature of an iron rod by hammering it.

(1y Iy and (Ify only @ (ij’and (IV) only % P
() (1), (1) and (1) (4)  (@y.am and (IV) p
M7 atot s i vl H HA-8 o £ = &« 0

y ‘}% « /. .« ’ « «o - “(5 Py
(Iy 74 % ez o o 0 22 % A 4 9fg 2 R

() 1y o 7 e 781 o T 1 553 A T, T 9 U S s o § ol e e g
EGIEA :
(111y =t fopez o Fafeer o w0 5 el | 9 Wifdeacd gEaE JEe 3hE )

(IV) %grn dram %) frza-fafaer T H HR-RE T W ¥ eI R R SR W @
foiezrey i s 3 ) g 4

o1 f21 110, %2 21 2o w0 wE s o - .

e’ Ty

mmm‘

l.,w,[ I

-

(1y % (1) 4w (1) (2) = @) SR (V)
3 (), () 4w 1) @ (B0

0
M

"Iy n
o

At which of the following temperatures, the ezﬁicfénqr of a (hypothetical) Carnot’s engine is 1 ?

fer e W R (o) FET S99 9 eam 1 ant 2

(1) 27313 K 2y —273°C (3) —459.67°F @ oC )
(rl 1 'S—‘;’\“}’c}\
In thermodynamics, heat and work are : N\'> \~ s T
(1)  Path functions -, I Y2 T "
(2) Extensive thermodynamic state propertigﬁs:*ﬁ g
@)( Intensive thermodynamic state propertie;i é e ;‘3“\:’3\
(4) Initial and final state functions @ i
SHTIfhRT H, FHor iR e € - 4
(1) 99 FeH O |
(2) IS STl s o ?
. A2 :
(3) A FHART R ST Ui s
(4) 9Rfe &R sifm s wem
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At 300 K the root-mean square spead of the molecules of a certain diatomic gas is observed as
= ic:\* m/s. This gas could be :

) Hwdrogen (2) Florine (3) Oxygen (4) Chilorine
. - . o = -
-~ = S e——— S A =5 = TE 2] = = 5 = =
_‘(\) E\ S S ":S“-'\"tl:‘g?: {T‘\‘—": = 3—3.\,;:-_. =] —&:’.‘.—"’:l; QU =IC 93() m/S NI T ] 7(: [ o~ | %‘: Gl % N "
———— . n
- <> - -
(1) TESISS Q) =r= 3) I=EES ¢ == ?\J ’s Y:(
; = e
- VRS

¥V

-q, Consider the f‘ollo“mg =
Statement I :

e }
VO statements about an ideal gas- 2
Htetomlmlaﬁonalkinzﬁcmgyoiinthemo!xulesdagivm_masofan
Idealg?SiSISthnesthepmductofitsprEssmeamiﬁsvolume_

Statement 10 - Themmleculsofagascoﬂide“i&om*ﬂnerand the speeds of the molecules

Using the code given below, select the correct answer.
(1) Both the Statements | and II are true and Statement II is the correct explanation.
{2} Both the

Statements I and 1T are true, but Statement II is not the correct explanation.
(3) Statement 1 is true, Statement II is false.
(¥) Statement I is false, Statement I is true.

- S
T IR =S = SR S

gt ~— —
G UTii=a <1 =941 92 [SSK =S -
- = o B
x=gn 1: =5 Fie3 S =

= ISK IS =9GN = TH1 S0l = o0 SSniadd iaG =51 o9 O &

- 's—‘—————‘__‘.. S = -: —:; ~ < -~ -
=g 0 : IS ® STRE-SEE =0 © IR SigEt ghaiael sies § 55w <R T
—_——— — > =~ -~ -~ - EN <
WS ISY I T T STEA 53T 9d S gh Y= PStﬂCQ}
G 18 11 e o e 1o > it
(1) T SFFIFRO 5= % 38 S99 [0 58 == 51 V= wA et

(2) =F w=EA 1 IR 059 T, o w97 1 58 =520 58 21
(3) FEAITE T, =99 10 3153 =1

(¢) FEIFTIEE FET OIS 21

7Q

{

W N

A particle performs simple harmonic motion such tfift its dj§I_>lacemmt is represented by
X=Re (A &<). Ifits velodity is written in complex form aso=iw Ae**%, the phase difference between
displacement and velodity is : (Symbols carry their usnal meanings.)

s

e

' g o = e P T S S
<F TV TG GG 4 4l §, 19991 1959197 X =Re (A £49) 5 =5 91 = )1 9 5= S Suts

(complex) 9 F p=iw Ae’™*, T ST, T 55219 3R 57 & 315 Fenat (phase difference) a1 & 7
(=i F o a1 ar =) e

W o 2 =/4 By =/2 @ =
Kpg (Physics) 11 ' D3
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< ~rmEasm M s 7

- e
2al ongin O =

-

3 3 -~ S X o0
S Which ane among the following i the fndans
s . - S~ o )
(1) Alignmeant of permanant Mgt Sipok
~ L~ B =
(@ Spin ondering of alectrons —
S as W & 3 X bol ~ =i
( ) 4\!‘\.‘3}:\{“ domain famathin ed et §3d “ P
c~ ARA TN e S g
(3)  Induced orhital curmonts OpPOSIRS the ary = Y -
TN —— o= o~
n S S B A
T N (T T RO S TS =
TG ¥ T ((TERe ) §A L) =
~ -~ ~ N ——— Y # .
1) T SS90 RS S I T 3 >
~X
N TN e D = { : P
R TEH R TR B g -
L
Q) SsER IR = EEE P
_—n—— = 3 L 2
~ ——————— T =T TSNS SOl T e s
@) Yo =R TR S W I ~ \ahieiia

@
@

3)
o)

@)
&

@)
&
®)
)

(1)

A conducting loop moves with cons
which condition among the following

T S I F (t=0) R = DC Seds S § e W 1 gl e w4 s
T FEeR A o UES W §
(2) W& % IRa: e Y & 9wl -
(3) W& YR % foIT ol IRUY ST SHaeR Wl §
4) GUE G il SHad B §

<ant velodity inside a region of
g, N0 inducad current will be observad ?
The magnetic field is weak

The loop velodity is constant

Gircuit resistance is large

Magnetic flux through the loop remains constant during moiicn

WHR AR T
ROy =1 WRIY &1 §
T % S o9 ¥ T oA dIa Saeid Faed 1790 edl ©

Current reaches steady value

Voltage across inductor becomes zero -

Inductor behaves as an open circuit to current -

Stored magnetic energy is maximum ¢

AN

12

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 ?

D3
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34.

35.

36.

a series RLC circuit operating at resonance, which one among the following is correct ?

In ?,_., Einsy | roL’

) Power 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> ‘sfc
e Aol RLC TR SIS T i 2 m@aﬁq—mzamvé%7

(1) TR T X[ R § p“

() R T e @ e @ e § ol

(3) Tl AR o SR e umwaaaﬁam el

(4) S W9 IR W R a2 .

% 3 LF
T

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 spacé?

,6{ Time-varying electric and magnetic fields mutually sustain each other
(4) Photons possess rest mass Y ==

ﬁgﬂﬂaﬁaaﬁﬁahﬁmﬁaam%l mﬂ'ﬁww%?

3
4

Ly

(1)
(2)
(3)
(4)

»""‘
mnst

PIEHI sl fagm™ geam™ B &

i l.l,uny
llllllfl
T ' l‘ﬂ

N

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

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

(4) Magnetic forces dominate interaction

TR el Teh qUi: W GaE T HH Y ¥ i

m"”
b

3
l. sl

(R0 Sl S A | e T e

h 1}

2 L0
() o e ot ST Y e & —
Q) i ww g & -
() T w fafh w HaT A S ¥ i":g
() <o e e fren ¥ W@ AN € o

KPg (Physics) 13 D.
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e R S T

,eﬁ;crsible for image formation

"

37.  Vihich one amony the following is the fundamentz! phenomenct
by Jenses and mirrors 7
A)  Law of reflection only
(2)  Snell's Jaw alone -
(%) Fermat's principle of stationary optical p2
(4)  Energy conservation PP
11 i i = e i 5 g A i e 2o S
-, 2 i 3 2 v
(1)  Fa7 w7 e
(2) F7m &7 % 78
(3) %H (Fermat) 1 frogz g 94 981
(4) FAA HAT
, of reversibility of light rays in
Which one among the following correctly describes the phenomenon -
an optical systeri 7
?l) Equal intensity in forward and reverse paths |

(2) Identical speeds in all media 4. — S o .
(3) Light retraces the same path when propagation direction is reversed in linear media

(4) Focal length remains unchanged ’ )

w1 fomil #1 WfaEEa (reversibility) 1 FF-31 %47 T8 =9 9 Ffia Ha1 ¢ 2

(1) =2 2 997 941 4 79A dFa 3

(2) A AreEl § 7EE =@ "

(3) T Ml H, 513 Yy F 9ER F1 {39 Tedl 41 S 8, o1 ff 9 SE el o H: S1ERo Sl
2l

(4) EHE g gufEfdd wd 2

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
J4J  Optical aberrations vanish

%WW%%W%W (g=) Waﬁ?{%ﬁ'@ﬁmﬁﬁﬂ (angularresolution) ﬁ'ﬁqﬂm
€| T9H M4fuF FRo FA-a E 2

(1)  wfafee £t = o & o e
() s g & -
(4) Tt 7 e e o
4)  vEri fagfmt (Optical aberrations) A< &1 St &

KPG (Physics) 14 D3
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Ir

N\\MN u“‘ \h‘"“‘\“‘“\"" h\h\\\“\\'\\\“\‘ W ““\“ y

T

40, Which one among the follow gy correatly doke
(1) Tnergy I dontroyod locally
(2)  Photona annihifate —
AN Energy I vocintelbated wpatinlly tl)\l\i Lol vy Foniing \vm\um‘\‘ml
() Wave amplitude permanently v hﬁl}tm
(iprstfea e N O ea- o e e ﬁmﬁ efepenoy i ul o ol e B ¢
(1) o vl @ e )y
(@) W AR R e () G
(®  a wenfire & R i) 8 \Wﬁz wget sl (e vl
(4y o st el D e @y mm}@

a1, A rectangular block e pushod up by a foree 1 along an Inclined plane with a untforne spoed, ‘P
Inclined plane s at 30" with the horizontal, Which one of the following statements s e aboal
the work done ?

(1 "The apecd remalng untform o m“‘;'w‘m‘;}rl-‘. it done, Y
(2)  Work done by 1 equals work tIuJ_Q‘nI{h\nhml pravity only. 2
(3)  Work done by I equals work done q;i,tullntzl (riction only.\

JAS Work done by 1 equals sum of Wl’%n"““" agalnat gravity and friction,
7 ST TAfe A afe 1R WA IR ettt eied) e 0L s saied oo 8 e s A
B v 07 et aivor s ¥ fi T "fi;l'\s’ﬁ.,”:}gliﬁ"\ I Gttt o 4 et o evret o) &7

(1) ifer e el & gnfers, wivg ek il st N\
(2) 1 fen v e e qaeEon A e A 8 sem d f ) a\\h e M
(@) P fen v i v sefor 5 (e e qe s Y A6 ‘”?\

2o

() v fear v e e shooador a e i, qe i d )

42, A rectangular block of mass m aliden déwavn frictontess nclined plane malkdng an angel O with the
horizontal, 'The work done by the normalyforcedns : (symbols carey thelr usual meanings,)

Mm'm (2] my, cond # dinplacement
(%) myg, sin % displacement (4‘) dependent on the value of 0
gy A @At S wemE m g, 'u;r%m]ir?"uiﬁu A 0 7w g, AN e R g we
(normal force) B far ar #ivd fie i (731/}&?71 ey
(1) ™ (2) my, conl) 4 ferren

(%) my, ninb x ferear (@) 0 % w o fnl T R

D3
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A0 A 0 Doy rolaten it constant gl ikt m,/ Wiele i ol s MHNWIW,M W ity
Cme o e gt ot bl e g fody LT
(O 10wt alwys T gl o, \ W/
() v b o pallal om,
(O 1 ahon I e oot et fongues a4 ,
GO 10t b commtint it e dire llm‘; . '
A SV IV o sl A oo 00w ol oo 1 Fee n;miv WIRAT A0 00104ty 09 Ayt ol 4
RN CTRTR Y
(F) 408wt B aonilnn i s | ) h
()06 a0 80 00t ot A0y ) e ( b
(0ot ot et et yjony &y o1 wgen o i (™,
U suteit b s S vt i o =qfin ((

{
1{)

i

e’ Temmw

e A anitormi dise of me Mok b 1 d rotating, fraaly wih Anglar spndd w, A particle of e
IOV g ngentindly with apead o sticke (o the i, e oy o upmu( i

WAL Canifonn ) Fetss fsitist oot e oy (o B, uopil ey iy iy oy i 11 KU 1A

RS0 (pirrticle) e AR gy B, pufdyy (langential ) 7411 o % 1 g (ritn ) W1 Fotysg; sty
o iy A Cangalar spoad ) w11 ¢ 7

1o mt
MI g 4 ol M gy e ot
(1) U S GRMARL UL :
Y
M (M f i
(%) ;MR)""UQ : ””;’”_ ) ‘M/{Z(J(){‘;)I(/Yilf'
(M 4 m)I* /W?ﬁ?

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 o
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,

T 1 W) YA e, AT, 1975 H 10 nan A o 4 600 ken Sk e o 1y
a1 AT FIAAND %) T HA K A, 419924 qof fpagsten f win v A g i st
o) fore vy e Seneffens @ o m A 2wt fe o w dnzem aom goh w i
fon, iy e B e %7 . LOY
y 1 Aol A o AR T DAY e
1y 2y H Gefrdl dv e am A , . -
((2; mmmmﬁwmaummimng{%mw’fﬁ_wmn

g 2 % A w wmm ey ’
7 Wﬂgmr:immw«m’ﬁmm?%nfumm@m?n
(4) 20 T A AT,

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

wht gradually decreases,
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an asteroid is revolving in an elliptical orbit around the Sun, Which one of g
our lar;{::xfﬁls is true in this regard ?
i L]
4b f[f,‘uowmg a uniform velocity of revolution. (,j)
]t has

al velocity is directly proportional to its velocity. ﬁ\h‘)
areal v

()
(2) > areal velocity is indirectly proportional to its velocity.

Its Jlows a trajectory such that its areal velocity remains umform
It follo

:‘:ﬂ - @mﬁg@%aﬁﬁnaﬂmmﬁmm@%lwmﬁmw

ﬁmﬁmﬁﬁ é\r";
0 7o ARG H T T WA R —
) R A A areal velocity) 3 T 3 3 s )
) 8 1 7 3 s
() ﬁ?’ﬂmqﬁméﬁmﬁaaﬂwm%,
g, Consider the following two statements : :t“*

Statement I:  When a metallic rod lying freely is heated, no ﬂ{er;nal stress is developed init, ¥

Statement II: On heating, the length of the rod Increases. L

Using the code given below, choose the correct answer.

(I) Both the Statements are indivi
Statement 1.

dually true but Statement £

Eie not the right explanation of

(2) Both the Statements are individually true but Stateme_qt::l_l s 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@a‘q‘rmﬁmﬁwﬁ:

I o %ﬁwwm#r@a aﬁw@nﬁﬁmmﬁmﬁémﬂwﬁfm
' B W)

ﬂﬁmmwaﬁm@aﬁw%l
%ﬁwmmwmnﬁwaﬁ
1) ﬁﬁma’xﬁammﬁeﬁ% éﬁﬂ&%ﬂ%lﬁﬂﬁ%@rﬁ%l
2 W o e At hor 11 hor [ 1 ) e £
e (3) T 1 HE ¥ S e 11 31 -

T 1 W ¥ e e 1 e

F I,
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e e 2 onall tacess 1 Bulk modulyg "
be of side @ it subjectadd togqual compiessive St e
\ solid cube of side @ 18 subject e
;K, the fractional change i its side o nath s
" 2) - Ub/ aN) N |
oo ( | SR AU
3 £ ¥ HIg e d \! CI\
YA U @ TR IR S W AR W S W ‘1‘}{1'_}_ ' i
TE U W Ol W e IR (factional change) z'\é:‘\ QLK
Y \ - f‘

1 @/X 2 =(E/3N) ) ¢4

) =p/N

@ =@/ \
SRR IR R E R LI E T N

(-“ - \\‘\r’ "X)
<

<—_p bY ’ A\
49.  Streamline flow is more likely for liquids with : z)” \/\\ e \”‘w ‘ \‘-\i ~ ¢
(1) high density and low viscosity O\ /h\) : .) {;\ ’\\‘r .\L\\ N
(2)  high density and high viscosity ¥ O g N’ \:) g ¢
high viscosity and low density N & o \\
(4)  low viscosity and low density 0 {00 §v§\
Freafean % 3 fo s 3 eer v il v sifees S 2 2 WS
(1) ¥ T 3R Fr v T S
() ¥ T iR v v AR _T_\bf‘\
(B) =9 W ok fret v I T &)
(@) 7w ok o o O @)
To)
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 : (D)
ﬁ%ﬂ’tmﬁwmmmz 8 cm 3R 10 em §, Wmﬁmémﬁwrﬁmﬁé‘n H
wwﬁaréwvﬁa(mmsr)mmwm: (@)

@ 4:5 2) 16:25 (3 10:8 4)
) qQ 3
Which one of the following organizations is responsible for recommending 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“fﬁénﬁsh'y v
(4) CSIR - National Physical Laboratory ,, @
ﬁwmﬁ@m-mmwﬁwﬁamwﬁé@smmmﬁﬁmwam
SwEHEt 2 =
(1) International Union of Pure and Applied Physics %AP) :
(2)  Bureau International des Poids et Measures (BIPM
(3) International Union of Pure and Applied Chemistry AC)

(4) ¥ TH I R - Uy e yETen

2V2 : V10
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Addal2y7 Eonle Play

following SEtemens -
.'be &mm&ﬁem\cﬁmw wof I Xg
: &&Msmh“& 107 s\
ae - lg‘tamam_m"&tm

ﬂgmmgmod(ftbeez?‘ab:&m:“ s @ |

41
78
t
{‘1’

I
¥

g, —i:_—'-}’ = — ==
Doe _ (2)M v?g: pi\ 1hzee O amg
féﬁe{mx%m<§;==}
m@zﬂﬁ-—&\{zﬁmlﬂ‘lsé?fiﬁﬁé

— %~ ~—— — N o
ﬁ“'ﬂ'@] -ﬂ;ﬁ’: :‘\l ‘%’3 4 uill IS S| —~——= el %’ o 27 P
5 T * . < LS
—~ L:‘ — = -
= T T S s I s T s\ ¥ - 3L~
£ E 3 - w e
s Sy -t e s S F - -
T W SR e eUn T =SS = S a0 <3 g
-~ ~
—_— ~ -
@ = @) = i =S —

v D is relatad to foor verizhle goentties - & B e B

s;mmtagemmqmm:n y T - TeSpectneln Whu

@%w D SR RaT oes BgraRsSes SSRSs ST s
D=p/(r) o)

p,q,rés(sgh.a'-n-a hm.-a%%§ e 1%.3% :bc:\i;:é%§ ?\‘«‘—E‘T\:\*?_““\‘\T\—f o

[ 10 @ i D 13% T

t

15/are correct ? 83 y ;:\:e:_?\
Qu= Bl

@ Itsspeaismumumw@*\d&%:\mx.‘kkxztzz ey :
- .’{

= L2 Ss_ilis

{@) & acceleration is madmEE when s spead & mindmem G AW s

(1}’?) Its acceleration is zero witR it spead & ma ““::m““— —wx
(V) s velocity and acceleration are alwars perpendicolar. o

Using the code given below selact the cormect ancwer.

@) (O and @) onty @ (@ and @ onkv

o a (I and ™ @ (@ @V)and m

M ks spead 5 maximum wh&:ﬁ& displac -\ﬁ_“ R oo Hedtes e 1

m%"f"‘isﬁmq s “- SR

W? (code) =1 ﬁ\ﬂm?‘v\:ﬁ SRS s

S5g LEain) . Q@ FT==EOSKW
0. () sk v —  ©» @@=|O

SICS) 19
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i bject is observed to be Sll“\i\\\‘\( \'\\_‘“ “‘\\“\\‘\ V-anin that Makuy
T a moving O0jeCt 18 tardati \
- ve{ocgty-_hﬁx:l;grzﬁi\efgsmme object would be under retardation it
an angle 6 wi S e

0<0<N° ) A" <h< (NI () =00
< 3

(1) 6<0 (2) - TR WO WD R
. TR T R, S WO &
ferdlt i g 1 - 1- 3T T W™ T
AAH AR A oy p S0 (4 0=op° ! Lﬂw-
b o 37 0% < 0 < 180° \ - s
(1)— efoo (i_2‘=);—‘}0<9<90~ \/(9) ) mi: o
@ W

Statement I : A particlescan have zero velocity and non-zero acceleration, ™ @
Staten\ent 11 : Velocity depends on position while acceleration depends on time,
(1)  Both the Statemexjj‘;ére true, Statement II explains Statement 1.
(2) . Both the Statements are true, Statement 11 does not explain Statement 1.
A3)  Statement I true, while Statement 11 is false.
(4) Statement I is false and Statement II is true.
T L : T 501 1 o v IR SHH TR Y= A A
a;mn:énﬁmﬁmxﬁsf{m%.mamwwﬁﬁtm%l — 4
) ﬁww%ﬁﬁmn,mlﬁnﬁrwm%l
) ﬁmmm%,@wn,mlﬁﬂéwﬁml
3) FET I H T, Sl ot 11 379 8

. 3

4) WIW%,@WHW%I

o

1l

P —
_——

A projectile is observed frem a frame accelerating horizontally with uniform acceleration 4. Which

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

(D Trajectory remain§ parabolic, —

(@) A pseudo force actson the projectile.

(IT)  Effective acceleration becomes time dependent.

(IV) Range of projectile decreases.

Using the code given below, select the correct answer :

(1) @ only (2) (W only B Mad@) @ @ ang )

T A H1 TF U W 99 9 @ om d éﬁaﬁmﬁwwazﬁﬁﬁa‘ém%l RUSKEERE
# Fretfirfin 4 ﬁw—m?@g-ﬁ T T /82

(M 9 (trajectory) TREETAIFR € e §)

@) YD R TH T oG (pscudo force) F wwan §)

(1) ma*rawwqtﬁﬁha STl ® )

(V) 5 =t s 5 e

4 fog s mﬁ@: i S

(1) %= () @) @ W) @ 0@y @ o @ 3R (V)
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- w0 (TR ATy RTT
DA (=3 by il | ‘
\‘\\‘\'“"!"";-.m.vnl(nl‘ INTHAT lmlwm\ ll‘ul o
il “l\t"‘“‘:‘”w o objects 0.9, A g 0
“"‘“‘:-::.:nl(u) /v e (i\u!wlt'l'-hl'!\_“l. i
PM ‘| | Wt

iy,

My
s el
ll|um||u.,“ Ay ||

A
| I
1 MIII\’“V T |

!

| T
)

() Ve two objects will oy LOpethe i (i e ) N,

() The st viskio of 11 oy Wil

thes 0o f Will iy, ity Iy 1y

(|||) 1w HNM‘I IV will N“p will CETICTE T “[,’m,‘ Al 1w T
Holoct the dight anawey HHlng, (e vswwl"lzt:;_l,lvun halow
"'\‘"u'
(1) Only (1) (%) Only (1)

3 (f%)ﬂ Only (1) (111 (4
(e A

T e

i A i

At A (e =n ligs) st 1y
sliet e e 0,0 81 el
Fnafeahed N & 5y i/h

Onily (1) anf i

) (/
) et g1l e it g 10 7
ML le (0.0 8 Frttvr g
HURC LT /s’

e A

"l i ,
NI oo g gy 1y
f

RIEE R “ﬁ‘»/’ét’? (e

)
Ul 1= 10 N o e Al tyer et
D
W10 s1faymey W, TS S Ayt vy i, o '
I '
) e iy NN ey 1y, mae O i e .
' \. (:,.}.:)
iy few 1y At (code) it B wipty o
| | . ahr (1)
U (1) A
i ¥y
i q(':’hvulca)
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59.

60.

Ll

2 /"f ‘-7/' <~ % KN
A 5 kg object is moving with a uniform velocity (6i = 12]) m/s. A force of \—31i ”J,J- ;
suddenly starts acting on it. The object’s velocity becomes paraILI to y/a“/.xs after time t Which one

of the followmgcouldbetmemthlsregard? C{ 3~ - | Bt )
iy G ks ‘Z:J L7 %
(2) t=10s

(3) t=15s :
(4) The object’s speed will never be along y-axis '—‘m )

e

. A a . _ =
TF 5 kg 75 IO 99 (67 - 12j) m/s ATARE! -
2 TG WG I ¢ F A% y-A4 F 9aEa 2 56 2

TFEA 2?2 Q 2=
1) e=2s Vevzs  — 6+
(2 t=10s _ ypctt &

B) t=15s ~ — >F

(4) =% =1 TG 9ew 10 A H = ,-ﬁy-azza%.l?au:“

Two blocks A and B having masses 2 kg and3k&_@ectne1v 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. WhatJjs the tension in the string ? (Acceleration due to
gravity =10 m/s2) =

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

<l =l A 3R B 5% g5aa™ %09 2 kg 3R 3 kg T, T M 9 L& (rough) &fas Sae W= g€ T
3 kg =i &1 20 N &1 ¢ Ei9 @I T | 9a8 a1 =il 9 G4 940 0E & 919 999 ¥2[ @l &1 M
H T9 (tension) a1 M2 (TS &0 g=10 m/s2)

U= o2
(1) 10N 2 8N VY, =° (3 6N '—44\ = 20
1 20N

W, = 2 \Mz/>g V\(}YOW —i2l—

v = —_—
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s been observed that the electrons accelerated through a potentia]
iment, E)t h;rogli e wavelength as photons of wavelength \.
e Le-

e 4 o T 1 B o, Tt () o et g

[ @A 7 6
4 .~ the accélerating potential required for electrons in terms of \.
®) gg;'a;maﬁmaﬁﬁwﬁ N % ¥9 | Im e

Deduce which particle (electron or photon) carries greater momentum for th
e ]
wavelength. :

¢ Freed FreTieTe, P T e & fore -1 0 (gerei a wier) HTF AT e T 2,

e Same

(B)

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

s ¥ foRTATreen ¥ T SIS WRATY § T Bl Soafstal e &, iR St T o ol 'R =3
=2 T TeRHUl T |
(A) Calculate the recoil speed acquired by the atom immediately after emission.

SeSi % A S T G W WRIE ST 6 it

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

TR T 1 € Sy s Aiee g s o w8 e #1 worfm & o aee
I Y T WL K fF HH-T1 9916 @ ¥ |

om energy

10. Ap-n {'}mction diode is connected in series with resistance R to a DC source Vo- The diode obeys
o =17,/ kT where Vp is diode voltage.

fFHl TH p-n Ve SR W Ry R & Wy Aviie § ©F DC B Vo 8 Sl TN 1 <rEre Wi
- I=IpefVp /KT 1 9o 3 2, SRV, Triie dee B _ | '
(A) Show that increasing supply voltage V,, does not increase diode voltage proportionally.
Iz feamse & smyfid dees Vo, 951 | TErE diees 9ugaRt §9 § & e

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

Wi 9 ¥ wremsn fF e amel W e T aqﬁfﬁaa‘q’réa Jfumivr: wfiers & ofa: @
T B ], TR W T |
' - Jamt
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A Conslder a rectangular block of wood moving with a velocity O inagas at temperature ' and
matt dennity oo 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 4/1/\!'(;\/( = ), where i ig the
mans of the gas molecule,
Wt St ekl o st o o, qn i e e e waean e siozeme A %1 e et
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5. A small insulatin

g sphere of mass mc i
two large parallel

. g charge +4 is gy

Conducting plates separated st - The ;e)rllacigare Maintained at potentia]
§ a uniform electric fig]q. A unif P . atpotentia
lane of motion of the sphere, OIrm magnetic fielq g 1S now applied

GET IT ON
Adda E "I 7 Google Play
'

by a light thread between

. q
e TSI Vv g ﬁm@wnfaga & 3= B
,ﬁémm%m%mmm%l
(A) Find the angular deflection of the thread from verti
rtical when the sph
horizontal Speed v parallel to the plates ® SPhere moves with constant
T TR R 2 iR o AT o 0 wem 8, ST 1 e & it e 3w s
(B) Deduce? whether increasing magnetic fielq strength can reduce the tension in the string below
the weight mg. Explain physically.
Wﬁmﬁmﬁq%ww & e T § U & I 3y R mg | &9 faar w1 v
€1 i w9 Y Ty
6. A square conducting loop of side g and resistance R moves with constant velocity o into a region
contaming uniform magnetic field B perpendicular to its plane. _
amaaﬁ?‘;r“mﬁmzam@mmﬁ% R od sy & Yo e e o et
T T 9HE g9 85 B ) '
(A) Determine the induced current while the loop is partially entering the magnetic field region.
ST <9 SIS E9 § Jawy & H 99 W% @ 9, 99 YR HRI A hiferg |
(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. :
%ﬁ@m%éﬂﬁﬁmmwﬁ%fmﬁﬂéaﬁwwﬁa 9 H T g Toge wiw ¥ R S
] mmﬁ%mwmﬁwm@mm@m@%.
7.

A telescope objective of diameter D observes two distant stars separated by angular separation .

™ D Sl WA i aﬁ@wwbjecﬁve)agwaﬁfaﬁé@m%ﬁwﬁvﬁHm 8 %I

(A) Using diffraction arguments, obtain the minimum aperture required to resolve the stars using
" light of wavelength \.

ﬁaﬁqaﬁwmm,wm(@ﬁ)mﬁmﬁxaﬁw&m%mﬁmﬁ
ST @A & o stavEs

If magnification ofthe telescope is increased without changing objective diameter, explain
- Whether resolving power improves or not. Justify your answer.

Al ST 1 o sTftafia wa gu e 1 ST g fear s, @ 7 Fde &l H U
BT AT T ? aﬁwﬁt—ﬁaml

(B)
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