’ 1wt on electromagnetic resonance ?

1. Which one of the following p\“\m\n\pna s working 1§ based on elec __,.23 el 2.
P

iR . 2)  Radio Set

(1)  X:Ray ihaging A2 K

i ONAR
(3) Ultrasound imaging (4) SONZA

i -2 f e e R P ST e
" SR ) e @
o) < :_* (4) AR

Do Ttis generallv observed that the speed of sound is greater in solids than that in gases. It is because

in compar ison 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) Dboth the density and the elasticity of solids are low.

})’ the density of solids is Ingh wMe the elasticity is still more high.

RILIGH %@m%ﬁwﬁﬁm@@ﬁﬁ@ﬁaﬁmmﬁ? 1 R I ¥ foh Tl 1 g
¥ _—

1) mmmmﬁm%wmmmﬁ%l M\A::"
) a‘@mmwﬁm%éﬁ TR S Bt = prm\w

(3) O w1 IR SR TR Al FH B ¥ el
] = k o Joeatd
@) S A I B, Sl SR W Sed oft St gt R e 5/20%\/»1

X+ 7

rE——

3. A parhcle is executing simple harmonic motion between x= — A and x= +A. It takes time T1 in
going from x=0to x=A/2 and T2'in going from x=A/2 to x= A. Then which one of the followin
relations holds good ? i ;,~ Y )

TS &0 x= —A AR x= +Aﬁ:aﬁawa¢ﬁﬁnﬁaﬁm%|3§x 0¥ x=A/2 T% 91 & 999 T1
| TR, A r=A/2 ¥ x=A TF 9 T GG T2 @ ¥)| q« FreAfanad § § Se-w e w@ ¥

Q TI<12 (9,([1;—;12 G) TI>T2 @) TI< (1/2)T2

KPG (Physics) 2 ' D3



B N i e

4. Aperson blows , 1:
the pipe to its zt‘;i‘;gh-pressuTe sound pulse into open-end of a long pipe. This pulse travels down
end. Which of the following situations may arise ?

N € pulse starts travelling up the pipe, if the other end of the pipe is open.
OW-pressyure pulse startsg trav

(I) A IOW-preSSUr

(M

A high-
(1) gh-pressure pulse starts tra
(IV) A high-

g u ipe i d.
elling up the pipe, if the other end of the pipe 1S close

e ipe is open.
Ve”%f}g;‘.lp the pipe, if the other end of the pipe is op

e PTessure pulse starts travelliﬁg‘*up the pipe, if the other end of the pipe is closed.
sin e N = O )7 ’
g the code given below, choose the eoiFect answer.

(1) (T and (1) (@ (1 and (v {fj_’s () @and@n @ @D and (IV)

o T T TN % T o - i () 1 e 7l 3 T T QTR
AT TN & | Pttt G - foof v 3 T 37

() = Tl T T2 o e 31, e Frer e e oh # < ) AR T TR R Wl €
(W) 7= el 3 5 Fom o 21, 1 o -z i el & o A S T W FA
() = Feft =1 70 Pt gen 21, it U wo-am wig eft § SR A S O T F HeHA €

(IV) 2 el %1 587 f =2 41, 1w =9 wie Teft § HR Y AR e TR HHHA |

. . 7

A= 20, M e B S FF I 9,
% TP

m OFay @ & e mem @ @)
Y

A number of point charges are fixed at arjiiffﬁéry positions inside a closed hollow conducting shell.
The conductor is isolated and initially uncharged. After the electrostatic equilibrium is established,
which one among the following about theelectric 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.

ﬁmvmwwmw#ﬁ@fﬁ?‘mm“wmm%' W‘IW%@T?W“

3 e %1 i HqE ST G T, e 3 e 3 g 4 3 e # o 4
=

: C
FA-T FgA TE E? LD

(1) Wmmaﬂﬁaﬁmmﬁﬁtm%l
(?) A T T e A T

(N .
(3) 7 S T o PR T EN T F AR R

(4) %Waﬁwm%mmmw@fmﬁmﬁ
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. : Y actly ometric conter of a hollow conducting sphe
(N A pawtive padnt charge placad sxnactly at the geometric conty { ducting, sphw

: e, -
amang the fallowing s aoeeeet &
(AR

(1) The charge exevutes stable asefllations about the center

) Gy % W TN
() The charge remains in m‘ulm_l_351\1\\\\\1‘\\“\\
() The squilibrium is unstable And ‘the charge moves away trom the center
(1) A restoring electrostatic force-atways brings it back

T A g STl T e e Mok S F S 3 1w v ww S, S ey

HT S e R o A i fereenn R St fen v ¥ T A Sowm wen w@
(1) 3w ¥ 36 = o feem A 2

Q) TRUEEITERiTRY

() TEEH AR T 3R T e A T

@) T T TR I T S S

7. Two isolated conductin
conducting wire and
decrease as a result ?

(1)  Total charge of the system §

(2)  Electric field everywhere in space

(3)  Potential of each conductor _

(yf Total electrostatic potential energy
QYo A T T SRR
SRUEIRECES DR T | - i T st we
(1)  WoTel o Fot IR s

(2) i ¥ ® e foga &

(3) YF = i favE

@) T fogedfes fefes st

8.  In electrostatics, which one amo the followin
never intersecting one another ? == :

(1)  Field magnitude would dive o8

iy

i
T

{1

1o
i

(2) Charges would annihilate ‘=“—”§
(?)  The electric field at a point must have a unique direction
(4) Gauss's law would be violated' |

forggaedfent , faga R Y it e ) 7 e )
(1) &1 % e g G

2
Y

(2) oTEY T & weh T

(3) foreit foig w forgga &= =it fewm arfiefa 20 =
(4) TS 1 AW St B

o

KPG (Physics) 4

rcal
shell tarrving unitorm positive charges The charge is slightly displaced and released. Which one

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

1 IR R T U e e ar ¥ S W S @R

1(

g is the correct reason behind electric field lines
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l)‘

10.

11.

e

e
fnxwell cepntion wotild e
I isolated g .

moditication

(n Faraday's Taw o induction
2) Ampore
R} N an'n ¥

() Gause's e for magnetinm ¢
Y lLoventy toree

\ 1 ] h‘ll
hoetic monopoles were dineovered, wh

Maxwell Taw

<
ALY AT e 1) S, A At e sl dai ded
(M Y Qqu BT

s
() wdrR Naqude Freog \
) TEEHE N {6 may @ Frem : (/

() NS s fem

TLANG

A uniformly magnetized bar magnet is cut into equal halves pt'l'l"‘l)‘“"“'“" to its lenggth. Which
quantity among, the following, will remain unchanged for cach hall ?

(1) Magnetic dipole moment

(2)  Pole strength

J3)  Magnetization of the material

(#)  External magnetic field distribution

T A T X YR 5 ook bl Suen o % clsrer <) wr el A e St &1 g A -
s e & o stofafda w2

(1) gt faye smf

(2) ¥

(3) Ul 1 GBI

(4) R gawr & H faao

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

$3)  Relative phase between sources changes randomly with time
(4) Diffraction dominates emission ¥

) T W1 S I R SAfehi 31 0 B She T8 § | S Wfie SR SiH-w 2
1) e f Bt §

() e o9 A § -~

SR ¥ =it W FA () T 3 A gl w9 Y aEe ¥

forer St T ar B |

N
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. . oS el Srnaeid mtet e e i
2 e cesential distinetion hetwveen ditteac i and ININAT

() Ditteret phvsival lawws

@) Ditteent wavelengths valvaed

C Beraburion ol phienent sounes

W Nunler and spatial distuibutiny )

W) Nlavication NINE '

‘ \
\ \ R '
B Al SR N sty s B A A R R % N

() T R e Cy
RERLGRN CTY
@) g A s e vl R ¢

TR SRR

Which one annong, the allowing is conclusively demonstrated by the electon ditfraction evperiments
(1) Blvtnwme transtrm inty waves

() Particle doseription Beoomes invalid

M Quantum objects exhibit both wave and partivle aspacts depending on measurement

(1) Classival momentum conservation fails N
TR R @ e e e s Qwaiia am ¥ ?
() TR AN aRekin Qo ¢ }15
IR NERLERUISEINEN (:3"'}

) wfmmﬁmwmwmaﬁxwmmwmm§

n—x_\

() Rroiifen (i) dim-seon sy w© Y

14, The threshold frequency in photoelectric emission depends on :

(1) Intensity of incident light

(A Number of incident photons (@)
JA)  Wark tunction of the material N
(%)  Surface arca of emitter Q

W= el # 2wt st few e fok sl €2 5‘;

(1) Sfoa v ot e o
(2 Svfaa WA St q& )

@) e W wew
({) SE® W A€ NTE
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15. pertammg to the atomic stability

l(’”(‘wnl"‘ l“
~Aard: . 'hi 'l\ one “““‘“)" ”‘l'
accordun b (U Uh] N l““\l(‘l, W h“

(1) Coulomb attraction 1 eakens ne
(2) EIECtrons Stop acceleratlFlg.

(3) Electrons OCCupy non-radxatmg stationary energy states
\g;) Nuclear repulsion balances sattraction

WQW%WWM%wuﬁﬁ—mwﬁ%?
1) m%wmwmam%

@ Wﬁaﬁa@maﬁméﬁr "

@) THRM sfawol (non-radlatmg) feer St srereenati & WA
(4) TR giaewo, sedor 9 Hafem e S

ar nucleus

1/3
16. Which,one among the following is the correct conclusion of the empirical relatlon R oc"\/\ /37
(1) Nuclear mass grows faster than volume . ‘Q —: olume? wa?
(2) Density decreases with 31ze . QC\é"“‘)

Y Nuclear density is approxmlafely constant for all nuclei

(4) Coulomb interaction dommifes structure

A (empirical) G4 R o A_r/33lﬂ'ﬂ'&pfﬁ'ﬁﬁfﬁ? HE?
1) mﬁaﬁaww@mm%

(2) TR F WA TS A L
©) wm%ﬁqqﬁﬁamwfwm%
(4) T R Fera weR et ad e

\ 'll

'|| |l

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 stat&oLnucleus changes

2

(4) Nuclear composition altex;s
ﬁﬁaﬁwﬁwwﬁ%mﬁaﬁq—mw;@%?
(1) Y e S §
(2) M FEm dEed &
@)  Faet A F TR S-S ST 2
(4) g AT e It §

)

l“ ll
(-

|

e

A
J
s
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among the folloaing o=
18. Radioactive decays are fundamentally random. Which one 20 z

LRET L j’-‘ﬁ*’l”l’f—_f
it?

(1) Experimental limitations -

(2) Environmental disturbances dominate —: -

J3) Decay probability is intrinsically quantum mechamical
(4) Measurement disturbs nucleus

H :}"

- —_~

‘.

Wean & qaa: q@"aas'éﬁ'l%l W Ea S Fa-=l 13mte 315 s 27
(1) " Fmn £
(2) VAU EdH Tl T L
(3) & H HEA Yo Wi dnm eai s -
(4) TR TS H G S S .
=
19.  The depletion region in a p-n junction forms primarilv becaunse of - T:L_LI
(1) External voltage removes carriers 1
(2)  Carriers stop moving abruptly —
%)

Carrier diffusion establishes an internal electnc field opposing further diffesion
(4) Recombination eliminates all carriers =

A3 RT S

P-n SIRM ¥ 9™ &7 (depletion region) &Tq: r%xa?m T2
(2) T AEEH TO S TR -

@) mm(dﬁmsmn)@mhﬁga%awﬁam%@mﬁmﬁmtm
(4) TS Tl el T )
20. A transistor amplifier does not Violate energy conservaton. The pPrimary reason behind it is ?
(1) Base current supplies output energy 4= lS—
(2) Semiconductor generates energy internally, o
(3) External power supply provides z amplified output energy contralled by input signal
(4)  Juncton stores electrical energy
@aﬁwmmmwwﬁml mmmw-’m%?
(1) 9 9 STSYE STt W Heh &
(2) IieIETF STARE T Y N SO @ :
3) mwmmmmmm\%mwwmm%
4) Yy foe@ S Sida s Y
KPG (Physics) 8
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21D D soap Bahblas ot vadii X, and N analesee i vacuum under sothermal condition. The resulting
\ a \ S,

24.

Nalle has a rading af the surtace RESTITIRIN bath the bubbles is

A W ¥ IR R e, R, ot N v fearfa A e €1 QA Jogel & 9 9698

. 3 ,, ) ).\,QL;
TR TR SEER W R s A LA R0E 3" uh&fj
— Y ) L@\ «f
M R, =R Q) (R R/ R 16 = K%\
1T 9% 41
. Y =y
(3) \\RE‘*‘ R::) (-“ RlR_‘."/.(RI +‘R:)

N ¢ of water at 30°C is pourad on a large block of ice at 0°C. What is the mass of ice that melts ?

°C R W 80 ¢ T 0C R & w6 1 9 e R e s fow we S s s 2

1) 150g @ sog () s0g (@) 30g

energy changes by nearly :

@%%@@E@@WW’“’CﬁlﬁCWWW%I Wé%ﬁmﬁﬁ%ﬁaﬁmﬁa
T Y TR ¥ S5a § 1

)
&= S
JB 15 times (2) 5.0 times (3) 6.5 hmes (4) 9times *
LB rSO°T T\ O‘WJAU 23 = 326 ?Z’

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/s2;
gas constant= 83145 ] K~ 1 mol~1; and 1 ] =0.239006 calorie.) % 9): {,\,J L

lH

T 15 Y79 freik 1o fSaet S99 M 40 kg 3, SOOQCmneHIﬁmW?IEHWHﬁQ

STV A 1 T8I 28% B | wﬁa@ﬁmmwsﬁmﬁmwmmwm
THar 8 ?

.,“

[

.u'ﬂ |

(FE ©RT=9.8 m/s% 9 feri®=8.3145 ] K1 mol’ai‘}j_aﬂt 1] =0.239006 calorie)

)y

.ql"
s

¥

G- 4™
g
)

1) 15m 2 10m B) 6 4 15m

ﬂ
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bubble has a radiyg of the surface common to both the bubbles is :

@ Two soap bubbles of radii R;and R, coalesce in vacuum under isothermal condition. 77

QW%WMWR, 3t R, %, ot & mmania feafa & o772 81 2 gt 3 i 2y

" a'a Imﬁmwm:) — ﬁ,—;?’): é1 !f‘:‘bQu%)
o ¢ Sats
Y 3 s_ ket z
1) (R;-R P =L 0 ofe
@M R;=Ry/2 , @ ®+RYA Y L
o -2 e

@) VRA+RP :

22. 8Ogo’fwater'at:‘}()"c:i*"’POlll'edonal::u'geblockoficeatfﬁ"’;c. What is the mass of ice that melts ?

| 30°C SI9EF R 80 g Wt Y 0°C R Tt s 3 w1 fien T e 5 ¥ et wnn 4 w7

D 10g @ sog (@) 50g 4 30g
o L

|

123. The temperature of an iron block is raised from 27°C t5477°C. The rate at which the block r};adiat%“
- energy changes by nearly : - [ ZI42T72\ T e

@%%@ﬁud@mwzrcﬁlwcaamﬁ%l =AF 9 21 a9 91 F fate =1 =

M

ey
)
o

ole

3

T S YR ¥ SEaAdt B o o=t Y,
B¢ T et oong i &= \-S )
JY 15 times (2) 5.0 times () 65.4m (@) 9times ~

etk

w"; X = %
i LB S Y ocewlX0-22 = 3267 »
R CHoupo* YT =
24. A 15-year teen child of 40 kg mass takes a sweet dish that carries 5000 calorie. This boy has 28%
ncy of absorbing energy from given energy. What is the approximate height this boy can
g this energy obmined'ﬁom&\esweetdish?(Aocelemﬁgndmwgmmy=93m/32;

. 1t—83145 ] K-1 mol~L and 1] =0.239006 calorie) 3-5eh=3L
' ) w g (e Mo B W= =0-

4

wigt

_.; y < ﬁ v = 1= dAleia o x‘,' Hdl S3 ﬁﬂ

<y




74,

26,

27

’ « P OTS] 2
Yl hrie by of thee fellemwing thermedynarmic processey arf.w
(1y  he it roase in temperature of an iron rod by hammering it.

(1y A ppsina small container at a temperature :I, is brought in contact with a big reservoir gt 5
" bigher temperature 1, which increases tHe temperature of the gas..s

(Ifly A qtiasi-static isothermal expansion of anfdeal gas in cylinder fitted with a frictionless Piston,,

(1y  Arvideal gas is enclosed in a piston cy]inﬂ:ei"_ arrangement with adiabatic walls. A weight |y
ie added to the piston, resulting in compression of gas. v

Using, the code given below, choose the correct answer.
(1) (O and (3% only @ (ffand (IV) only
(% (1), (1) and (1V) (4) (DI and (IV)
A7 et s iy H-8 o ¥ —

(fy 7% i iy oo =i 1 g % am 4 g e
(17wt vrt =23 i  w7fy ot 7 %1 223 09 T, % 92 U & 695§ o & foed e @ d g

G
(I01y  wadord foqeamy = fofoier o wé fah AT T i Bfaesed GHAE Ea gig |

(IV) g Zam mw-ﬁmmnnmmﬁaw%l T RER M IVEA &
ey g Tdfer 2 2) = 5

91 fzet 7101 2z =5 =i w2 w8 s of

(1) (1) 2w (1) )
(%) (1), (1) 2 (1v) (4)

At which of the following temperatures, the e;fffai;nq' of a (hypothetical) Camnot’s engine is 1 ?
b e w2 e (Freafer) wE S w1 qarE 1 a2
1) 27313 K 2y —273°C (B) —459.67°F 1) 0°C .
. 2 ) T
| RO
. = “X
In thermodynamics, heat and work are : ‘\\' L X \
o \
(1)  Path functions N\ “7_’ - o
(2) Extensive thermodynamic state propertiest P ligi" o\
(f% Intensive thermodynamic state propertigéz'i_ 3 "\\— N gt G
(4) Initial and final state functions C i
ST H, ST SR i —
(1) 99 FeH 5@
5
(2) wHIREE HETIfE ST o "3
s

(3) R SHHMT G STaeyT o
(4) IR AR ifom s/Te For
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=3

~ T a8 : ) ) P 5 2 1atomic < i P

. A XU KX the root-mean square spead of the molecules of a certain diatomic gas is observed as
< . u
- R ] <

- - o~ (L =
() Hydrogen (2) Flosine (3) Oxygen () Chlorine
I S & o _— == e TE TE|ST A S S === 2.
N =lEsSE=mg= 45§ FGE T oo 9 =G 1930 m/s SE BIE = A TFT B ¢ “
i m = DY e
———— _— ot — & ——vroyr—1 \
1) B (1‘ —s (:\ e T (é) TUT ?\1’ N
(: 2) S S ¥
“ =
oN v T
=<
TN~ oo i C -4 —
3. Consiger e f?u\‘)\\mg oo siztements sbout an ideal gas. Ve
e - - - - T = 3 ¥~ = - - —
Statement 11 The totl tranciatonal kinetic ensrgyv of 21l the molecules of a given mass of an

-3 D g - gt -
1deal gas is 1.3 times the product of its pressure and its volums.

Statement II : L1he molecules of 2 gas collide with ong another and the speeds of the molecules
miterchange.

(11 Both the Statements T and T are true and Statement II is the correct explanation.
2 oth the Statements | and II are ttue, but Statement II is not the correct explanation.
Statement 1 is Tue, Statement 1T is falce.

(¥) Statement I is fz2lse, Statement 10 is true.

—_— e — > - —~ - =
23 ST ) = R
KF JIRA I = ORH FRiGiEs o Sue 9 ISk
=551 ===
, : Tl SIS N E T RE T 2=a
SEGT = e = LS T R
~=
S R P P i . S > &
e I : I o T R o s i e T =
-"_‘.‘“—.—_——_‘_‘_ = ==
TS ISR IS TS = SEEN & 9d 551 =4 -
2

— == e .~ _—n —_—
(1) TAEI=F99 13RO 5= % 3 =99 10 S5 I

p— P S — = — ——
(2 Sihl 9 I 3R 0 59 T, Gien &ada I 95 sSis) ol el

-~ S =
(3) I IS= 8 99 0 F== 2l
7 $ 4

mp

(4) FEIFTT T FIA 0O I=

0.4 particle performs simple harmonic motion such that its displacement is represented by

X=Re(A e‘c’-"). If its velocity is written in complex form as =iw Ae™, the phase difference betwveen
displacement and velodity is : (Symbols carry their usual meanings.)

=T S 2 e = g I G ST S

<F TV S G4 Tia T4l §, 19991 1959199 X =Re (A £ B == (591 T T 91 5551 5 9519s

(complex) =9 F p=iw Ae’™, TaET ST, T T55A19 R 37 & 313 Tonas (phase difference) a7 & 7
TS = - - < "

5= ¥ s = o =) —

MW o @ =/4 By =/2 ) =
KPG (Physics) 11 RS



»al
3arvyntal |«

-~
S N ~ ~ . b e
S, Which ane amang the fllowing s the [
5 < 2 A~a
~ O
() Aljmment af permanant magnais S
~ P~ ~ =
(D) Spin ondering of elactnons o
Y M s dearetn B B ==
1S ALaamahe domatn farmahan o 333 ¢ ;
~ > - = .
- B NE S o) B DR Dy N
) R } S B AT SAEE s
®) Induoad orhital carmens OPDOSIRE S A - { -
Sl ......s.s:-—ﬂ\—;-\*::‘!-"'\\'-\" =~i%- - d
™~ —~ = = =L ST =
\1\'\.1\\{\‘1[ | TEEST ERSRES | fes o
. S U C S — =
\l\ SR CEAERM GRS AW -
- e N i
\-\ VI TN TN T - g
< ~ N N ~ _2

&) SR TR T EEA

~ > =
- ~ N —— =T =~ =
o~ ~ >N ———a—T NS = S S\l T
(@ @ =T S S T TR IS = =
. S, 50 594 Tade
- > s i S3e 2 romion Of TRIOIm mAsETIr O3 LT
A conducting loop moves with constant velodiy inside 3 Te00n O =
N R rr=nt wil D2 onsETvad -

which condition among the following. nd mducad ©
(1) The magnetic field is weak
(2)  The loop veladty is constant

(3)  Gircuit resistance is large

() Magnetic flux through the loop remains constant during mehon LT
@W@Wiﬁ%ﬁqﬁﬁﬁé:ﬁ'ﬁﬂ%(éﬁ@:mm%l S =nS <
(1) TSI SE ST

Q) TWHIAMTERT

(3) IRYY = Wiy S 7

(@) T F 0 G Y T IO O Sawid wasd (990 el ©

An ideal inductor is suddenly connected to a DC voltage source at (t=0). Which cn2s among e
following will be observed immediatelv after switching ? -

(@) Current reaches steady value
(2) Voltage across inductor becomes zero -
(3) Inductor behaves as an open drcuit to current -

(4) Stored magnetic energy is maximum ¢

(1) 9 feR 9F 9% €9 Sl §

(2) RS & IRa: deest A & S §

(3) WF YN % foau go IRey Siqr TR =@ §
(4) GUE G il SHad B §
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| a series RLC circuit operating, at resonance, which one among, the following is correct ?

It i L’
4. s at Rl = Copy, Crma OC
¢ A) Power dissipation becomes zero ¢ s

2) Circuit impedance vanishes completely ®

35.

36.

(3 Encrgy continuously exchanges between clectric 'md magnetic storage modes

(4; Inductive effects dominate capacitive effects -P 1 o= «\ffa
e gt RLC W9 SIS R e &1 7l 9 - m‘cmr—rw“T%?

(1) TR T X[ R I § e

o R e T A W@y

(2)
) ol I e i g st w5 v -l A &

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

,(3)/ Time-varying electric and magnetic fields mutually sustain each other
(4) Photons possess rest mass \? =

4

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 _
(3Y Momentum of radiation reverses upon reflection

(4) Magnetic forces dominate interaction

THTY T T ol e e W A w9 W

1

|

" %)fh
e
4

WWW%IWH‘QW@WW

(1) foreg o et ST h ERER § -*;_j
Q) i yer 2w -
(3) e W fafeor Bt G SR S € ‘;"}

i
!

() o e oo i § wIE O €

l
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responsible for IMAge formation
henomEWn IS

37 Vihish one ameng the $llowing is the fundament2] P
bry Veneass, and mirrors 2
A) Vs of rflection only
(2)  SnelVo aw alone "
(%) Fermats principle of stationary optical p2
(4)  Energy conservation s =5
. . R R T - e A A el Z13
7N An i gm A FE F A
(1) 7= 7ra = E
(2) Faa =7 F 78
) TFH (Fermat) 1 frg7 g1 94 TSI

(2
(4)  FA A

l f reversibility of light rays in
Which one among, the following correctly describes the phenomenon o i—/’—

an optical systerm 7
‘(1-) Fqual intensity in forward and reverse paths
Identical speeds in all media

(2) . - - - - - -
(3) Light retraces the same path when propagation direction is reversed in linear media

38.

(4) Focal length remains unchanged )
- s 8 s an 5
TET i F G (reversibility) 1 FF-T1 747 921 %9 4 Ff01d Hd1 8/

(1) 49 27 973 741 9 796 @741

(2) A FogdEl § 79 AA
(3) T Mopdl |, w4 g & wAR 1 feun 2l 2 € S g, 1 ff 9% SH Av 1 Y SITE0 Hdl

|
(4) TIFE T AufEfdd ed g

R

i 39. It has been observed that increasing aperture diameter of a telescope improves angular resolution.
J asIng Bpertire diameter ¢ Ope Imp
f Which one among the following is the primary reason behind it ?

(1) Image brightness increases
(2) Magnification increases
(3)  Diffraction spreading decreases
M) Optical aberrations vanish
e < T % o T & UTeR (R%) o agH 4§ Sy fades (angular resolution) & 'ﬁHT( gl
€| THH Yiafhe wRo -1 72
(1)  wfafeae £t = agd &
(2) A g 2
(3) T =1 e wear 2
(4) Wi foFfmEt (Optical aberrations) HHIG & STt ¥
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T ' A
4" "Vl]h‘h one “"““\H "“‘ '”"“\v“\“ ‘«“n\“““\l “‘\N\\N\lﬂu u“\ \\‘\\.I“N“\H\'\\ ““\‘H“\“\“ \‘ \\\ ““\“

(1) Hoerpy dontroyed Toeally
(2 Photons annthitate o
AW Ty I vodinteibated wpatindly (v‘l'h‘l\' okl oty Tl MU
() Wave amplitade perminently vn%\l_h! N
(il W0 A 0 e weniv |?§vmﬁ caffitebut o el oo ) edlel ehieh B

(1y el e wdi B () \
(2) N AR (Eg v () ¢ . o\
() B el wh gaEalg did) ;\'\%ﬁi'rﬁ. e vl ot el v
(1)l sl N g %

At A rectinguline block e pashod ap by foreo 1 along an inelined plane withoa aaitor ipewsd he
Inetined plane Inat D0 with the hovizontal, Which one of e foflowdng, atatomenta i teae aboul
the work done ¢

(1) "The peed remidns untforny no mf\ »«“*;‘u'l-\ it done, Y
(2)  Worlc done by Foequals worl, (|Miﬁ"11il,t\ll\~| pravity only, 12
(%) Work done by 1 equals work (Im‘m njgulnnl friction only.
‘/(45 Worle done by 1 equals s of V";“"s":\""“““ agadnnt gravity and feiction,
gy A GATety Al sfed DRI WA AR Y el ool 2 0 St el s et B detet e MNEEs
3t 0 e AN i) B0 G A A el Bt Y AN il 8

(1y et e dndd & gaifenn o wel @l e st N\, \
» v - % ! ([ ! o f)
(2) WL T nan g A iAo A e A & s fn i a\\ h‘?)x“?‘ n A
i

() BRAL e A Ao eun A (e A0 Al A s g R /11)
() wgrr Sr et g sfaoor A e fu a a s R

42, A rectangulor block of man m nliden down i (rietiontens nelined plivne mikdig, i angel 0 with tie
horlzontal, ‘The work done by the normplforce s (nymboln ey thelr asual meaning,)

Mz('m L] myg cont A dinpliacement

(%) myg sind Z displacement (4) dependent on the value of 0

i stk Al S0 gt m B, s TR e w0 A g N enige A B i 4o
(normal force) G fr At e feci a ffm'-'l uev

() o (2)  my, conb # fne

(%) g, inb # fepasgoe 4 0 DGR foue maa P
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wiew of light ¢

fter et

¢ \ puviive
\Which o among the following R L\ doaw T th \“\\n\ \

(1) Boewy i destroved focatly

\ < annthilate
@ Fhotaw \ VIR CONRTY ol

N " Ly TN
J @ Boeyy W pedistributed spatially S total energy 1
permanently vanhishies
R

wa ¥?

@ Wawe amplitute
) wd an QA

e ¥ Y WA-W AR I ¥ e

@) SHERITIWR W R
@ W W Rt ol <
\ (-
e wef el ? -

@) S aufe w8 X yaitiafte B ¥ ol T

@) W IEW T € Qe QR
speed. The

lined plane with a unttorm
ue about

up by a force Falong an ine
o following statements fw by

A rectangular block is pushad
Which one of th

inclined plane is at 30° with the horizontal,
the work done ?
(1) The spead remains uniform so nd-wark is done, ¥

(@ Work done by F equals work done against gravity only. /

(3 Work done by F equals work done against friction only.y*
(4) Work done by F equals sum of werk.done against gravity and friction,

@Wmaﬁwv‘mwﬁm‘QWWNWWMNwh wom Ty At
¥ IV 30° T R TR R ﬁﬁt@ﬁﬁ;?&_}iﬁ‘*ﬁmﬁ‘éﬂﬂmmﬂfﬂ? \

~“

1)

@ rmmwwmm%mﬂmww‘i%mmh
3) rmmwmmw‘w%mm“wwiﬁmmh

4) mewmmaﬁmtmmﬂmwwmh

A rectangular block of mass m slides déWiva frictionless inclined plane making an angel 8 with the
horizontal. The work done by the n  (symbols carry their usual meanings.)

,ﬂ"/ zero (&) mg cosd x displacement

(3) mg sind x displacement dependent on the value of

T AR it R g m, 26 TR0 TV TR G A TS F | WA TS
(normal force) ST e e &R e & wi?

®n T2 (2) mg cos x o

(3) mg sind x AT @ o ¥wAwFREmY

15




B

1, A Vg Doty ot WOt gl vl ity Wil o ol lelesing, i1y oy,
CORE ton e iggidie et 1, uf i gt Ty f o) -
(10t alwayn b il foo ‘s .$,/“”“
GV 00 e v sk 4o m
I T R TN TR e R IR AL .
(10 b commtant I ot di llml‘i ﬂ
et st e Prop ey g A w1 DM,'] Hitrf) W | 'r'l:ﬂ‘.‘l"[m(l 191 it 141 HIHEA et 1) Apef iy, o
A0 i b o)) 4 4
(1) 00 0 i 0 g0t0lots e ol |
I IR TR R R R X "‘7
| ' 4 )
(O Aot o sy wgen & iy o et it it |
() st b o fivwy g i Tiifiin |

| { )

(
" K |
(7 )
A Ao
' e ’ ,
i of i M e i 2 1 volabg, Sy vith nngilar g gy I gt el of g,

::’ Maving tngaatinlly witly it o ek b i, e ey niiilng u;mm( it

1y g ‘ i » f 1

_”,3, I'tfl;fl Contboriny Tesgs Bt gt p st Gy o B, 1A e g i 1, o 1A
AHIECpmiticle ) Bt qrp i 8 oo A )7 S By pombar
S ' y MU Clangatind ) A4 4 % 1w Pttt ( B
I A Ay Conguilar g ) A1 ey 7 AR

Ty
Y ) T
() MU wy, 117 ol o 1AV ol )
M ; (1§ pig?
)7 | -
() ,M/‘ my "’;’K (4 /‘/”{/(I}U(‘ < ol
(Mt w1’ ) mn”
C

A6, India’s (it experimental " und
( ‘lal satedlite, Aryabbiata, wasy IAundhied in 1074
! , ‘ \ a, wat e i 1975 b a0 tearly o ft it
OO0 km height in space, After cornpleting, s life, i feleptered intey the m:rth’:; n/n:;:{i"t}n‘:xl ((/rht(! at
and It debris ulfﬁmntvly had fallen on carth, Which oner Oof e follovring c'f;uttvr;‘:v' trr‘ o 7
appropriaely true for satellitey completing, their lives in sprace and falling tht:ir (Jtv}xri': ,('n; l,’“ ’t';“’{/;t
/ [ arth

(1) “The Patterions and solar cells in satellites run out,
2)  Viscous forces affect the speed of o satellite ; IR g o ol
g ”;; It happens because of (full;x;iu(l‘lt; {v:t;: ’(f,t::‘i: ;,:,'::;’] l::::u ite hedght yradually dereases,
A Gravitational forces on a satellite predict a trajectory spiralling, inward,
1 43 A YAt 2, A4, 1975 8 1w anan Askasenn wad oo ke S o1 ot Fogy oy
TN A PR T I 6 A, 7 1992 vy g At s v g e shon,
o) vy o apy g ersefentiaes @ 8 oh 0 A 210 B o wr A e aom o w ey
fran, oy 2rpyppes w0 f ey %7 e
(1) ol if el Av e A BAh gy e
(2) memmﬂmwmummmfdnmﬁﬁmm,ﬁ”mmh
(%) mmmﬁ%mammmﬁmm (égﬁ |
(4) T AP A7 U P A AT {5y g A Ay w7A %
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teroid is revolving in an elliptical orbit around the Sun. Which one of th
an as

stem, >
la:t:i,ements is true in this regard :
'
[z folloW‘Il a uniform velocity of revolution. @)
Jt has

al velocity is directly proportional to its velocity. “1‘*?:')
are ™y
2 4 areal velocity is indirectly proportional to its veloci o
Its ty.

Jlows a trajectory such that its areal velocity remains uruform
1t follo

gjﬁiﬂ et ¥, @Wﬁquﬁaﬁaﬂimmﬁmm;@%l wmﬁﬁﬁqﬁﬁgﬁ
@W@%ﬂ

| mmﬁan@w%l el

'(2) 7! &6l 9T (areal velocity) F &% 3 ¥ srpum 1)

o <o S AT S A F FHR 3
ﬁg‘ﬁmwﬁm%%mﬁaéﬁww%l

g, Consider the following two statements : E’V

Statement I :  When a metallic rod lying freely is heated, no ti’i“ggmal stress is developed in jt. ¢

Statement II :  On heating, the length of the rod increages, =t

Using the code given below, choose the correct answer. .,

(1) Both the Statements are individually true but Statement;
Statement 1. b

() Both the Statements are in

dividually true but Stateme_;}j:l} is the right explanation of
Statement 1.

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

Freafefen < e v fom =2t -

T Wwwﬁwwmﬁr@aﬁnwnﬁﬁwg@wﬁﬁmmﬁw
BRI ; wﬁmmmaﬁa‘qﬁaﬁw%l =
ﬁﬁqﬂqmmwmnﬁwaﬁ ;r

M)

ﬁﬁ%mmﬁaﬁ% ﬁmaﬁmlmmlwaﬁan@rﬂﬁ%l
ﬁ?ﬂ?mm@ﬂé% émaamnaamlaﬁﬂﬁwr@r%l
T I & St o 11 3 -

) T 1T ¥ et o 1 e B

)
@)
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W Bl ey
Lo a2 o all taces s T
o s subjectind B qual mpressive S
. o : subik
A solid cube of dide vy

K. the tractional change i its side lengthos
IR )

4. .
@ N th =
n /N o SRR I ERE IR N
imm 0 Y B R ) A W e p AR AR AR \ (
N

\ FR hanee) TR QD
T Uy w1 war W EeE uiEE (ractional change) '_ 'Y
) ) H‘inf Q r \ | \ \ \ ) \"‘ \\“." ‘\‘

- N b} — (4 \‘ )
0 (/K @ =@/ ® -~y U -\
<0 5 o¥
e 0 o e = ~ ~\ G
49.  Streamline flow is more likely tor liquids with : s R AT AN F‘\ 4
(1) high density and low viscosity N B SN TR
Shvdensity and low viscosity . F N P N\
(2)  high density and high viscosity ¥ O g & - ¢
\(55 high viscosity and low density ‘N < e \\‘\-
(4)  low viscosity and low density ¥ Qoo\§ ‘3\
Freaferfir & & fvm wobme 3 et vl v v S SEE A 2 TN
(1) 9 97 ok =1 vama T G
o\
(2) =9 W 3R 99 v O T S
(3) 3= vamE ok Pt w T T S
(4) T v ik fre v 9w O

L0
50.  Two thin circular discs of diameters 8 cm and 10 cm respectively lie in a dense liquid at the same
depth. The thrusts on them are in the ratio : )
<N Tl JAR fewh o s wg 8cm AR 10 em § Q%‘lﬁmﬁmémwr@w%l H
RS A Tl (thrust) T SI9T 41 8 - 0O
g) 4:5 (@ 16:25 (3) 10:8 4 2¥2:410
- Q J

51.  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
»(25 BIPM : Bureau International des Poids et Measures;T
(3) IUPAC : International Union of Pure and Appliei@l?énﬁs&y Y
(4) CSIR - National Physical Laboratory 0 {1:3
ﬁmﬁ@ﬁ@ﬁ-mmwﬁwﬁmm—mﬁémmf@mﬁfmmwa:fm
STRET 8?2 i
(1) International Union of Pure and Applied Physics %AP) :
(2) Bureau International des Poids et Measures (BIPI\@
(3) International Union of Pure and Applied ChemistryIUPAC)

(4) ¥ TH TE R - Ty s yETen
18
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de ‘L:.-b > o (A <

%.,pd;ggcr'ra—\e"\e:\....-_ o~ _g\;

f/.
%
,‘
i
:
!

%%

11 _gka.caiwﬁ;.m TSE QI “'»;z: e
m‘\;\?ﬁ“'ﬁe—.-~’$5~. T ALY \‘:

—_— ”
T B
- —
—~
\
~

{ A2 q&.’ﬁﬁi}‘@ﬁ@i‘.@&@f@ ST ST T a
D=/ (%)

mﬂ?‘eﬁ@“\um\.‘.‘;-,\r Sramdsze ik 33 2 )
sgaaa'@eem oty D ? = 35w S -
= ‘-i';'—v;sm SR SRES Oas

il

(

D Sl

4 3 . o WO RN
@ s spead s mavdimum w SR It displacement & madnem P el
@ ks spead 5 madmm “"ze*:r\ Sisplacement I minimess T RIS
{ Isacel=ationism ENImMTRUwWhen B roee:l B mindmom L
) Itsa&%aﬁonbz‘*o“ﬁ“ "\e—\i% admam Qe -0
(\) bs velodity and accelerstion are alws S perpendicalar
the code o =
Using given below salat &-e correct answes.
? (D and (@) onlv @\\mwugpww
’@mmm @ @, @V e O
A T TR E TS o= S SITE ST =rEE It eSS EEE

IT:E -

- X s
>
. =1 ——=
: (H) . SUSTTS YT L o SR iR o . ol
N ——— H 4
Q~ - I % $ >
3 TS = =3 — < e S
(IH) 47 'ﬂ:\-u'-. (ezui S :?,_\g\:}x SINESTEE S
e \ & 1 8
TE S e = : i s, ~ s
: uT -<.-~v-. . - = = =y
G @ui T O8 S8F Ok ST a= I &
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ol ) AS '}i u\‘\‘ \\\‘ ‘ ‘
> Ob S X' N \ﬂ\\\‘l\‘ \\\\l‘ c\‘\\l\“ SN iy
1 ect 18 \l\\'(‘l‘\'\\l to l b t w
a nlO\'ln&‘ o lt‘\t 1S

The velocity-time graph of under retandation it

an angle 6 with the time axis. The object would be - I
’ 2) 0<08<N SR URUESEY v
1) <o QREINITEE AU -,
. e Ta R, N WRE | W Y |
fepit it g 1 S71-L AT 1-TH WA TH
T & i et At o N
1) 6<0 @)™ 0< 6 < O0° \)3)/ 0% < & < 1807 "% 1= A
RG] by ' A |
R (AN

. ; ~at L W
Statement I : A particlescan have zero velocity and non-zero acceleration, @

Statement II ; Velocity depends on position while acceleration depends on tinwe,

(1) Both the Statemenits. are true, Statement 11 explains Statement 1.

(2) Both the Statements are true, Statement IT 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: Tl 1 1 371 vpa @ I SHH TR = A A
mmn:%n’@ﬁmﬁﬁtm%.mamwmﬁ\ﬁm%l — 4
1) aﬁwm%ﬁr{wn,mlﬁnﬁmwﬁl

) ﬁmmm%@wn,mlﬁﬂéwﬁml
) P 19 &, Sl o 11 sre 3 /

4) w1 SRR I e ¥

of the following statemiéj_‘tfé) is/are true in the accelerating frame ?
(D Trajectory remains parabolic. —

(M) A pseudo force acts=on the projectile,

(L) Effective acceleration becomes time dependent.

(IV) Range of projectile decreases.

Using the code given below, select the correct answer :
(1) () only (2) (1) only O and (TI1) @ @, (M) and )

@u@wﬁ@ﬂﬁw_ﬁzﬁwwm%ﬁ %ﬁaﬁmﬁwwa%a&ag\m%, e gt o

A Frefeen # 3 F-w/gh-4 o w44

@ vy (trajectory) W Tl & R

()  ¥&E R TF B T (pscudo force) T T ¥)

(1) wa’ramww?ﬁﬁhﬁ ST R

(IV) 58 7 7 o e &

4 feg e e mwf“im: i I g

(1) %@ () (2) = (1) @ Ry @, @ sk av)

20
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an e s bt e 03, A Lo 161y M iy, WA | M,
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u“‘“‘“ ‘ i "b“" 1) ’” /”,"" i |’ id [

“‘/"I l I Il

(T o obfoctse witl o Lopet b ) i

0

(0 The st v of 1 g, Wil

T w1
W ahjec iy vy My, by
(I Thes oljoct 19wl i witly PERPOCE G Ohjep p I

Holoet the elpht vy G el v, helow |
{1 i
l “"r.‘J‘

() Only iy
WA A @11 g

sl s e 0,08 ) iy
MMMMnﬂhnmumﬂ1

(1) Only (1)

) )
v b ( ’)(} Iy (1) ””)M) "l M) i,

¥
A1 10y AR
AL AL of] 41 114, 1 bty gy
(Al NIV f)

R i g

ey (qr"l?{fllrf-"‘i I by neys 1t h gy
1 { )

AL w1 vy e (. AN

GO LRATeT \Iﬁ/‘ﬁ"/ Ctpbertatfiey gy

,I,'l /Il/7 /o

a3 ]
(5"
O =10 N & 6 i el iyt riefi
(‘ A) ’ .
(1) i ST UGRET net, s, fequ q'].'ﬂl-r{:(llf’ HIY vy wgedifl, o 1 3 y
(Y
(I M e 10N & o L J, e VN RTIY frggenih ‘
\ Cr)
iy I, U (COUe) ol g oo vl arp fin
v o (1)
) y a4 (1) Rl
D e ) (2)  Airer (11) (‘) Arted (1) A1) (4) .
3 KD Y,
| I (phyalcu)
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59.

60.

Ll

44 /,\ » {_7/‘ wE _;/’jc‘
A 5 kg object is moving with a uniform velocity (61 = 12]) m/s. A force of 1=3i /

t ‘n"/', e
suddenly starts acting on it. The object’s velocity becom_es paraILI to y-axis after ime t WWhich

of the following could be true in this regard ? - £l 1= 17/
= D = ~ 6 l Zf] L ‘
(1) t=2s He 7 & 21w
E Fo-2ievy
(2) t=10s ;

=t __ ’ L L{ T
(3) t=15s A O Cﬂ

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

e s 4 -
TF 5 kg 5] TEA 1 (61 . 12]) m/s BFA TR E| FFAF 28 9L 0% 24 (—31 = 4N =

s o o~

NI F A ENAt FAR A4 T IEE AT 2| T S EEaiEs 1§ =
B — ’ r
TFA 272 = =8y e Mo
1 = ) ’ = - ~— =
(1) t=2s QA} < ’i— ’
= 3 2/ — » =L 3 S ’:;.’2

(B) t=15s s g

i il NP ——
(4) =% =1 i 9ea 10 T2 8 =4 y-94 % I el ari T

i Z 4 T o — 99

<

Two blocks A and B having masses 2 kg and 3 kg,_@ed:neh 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. X\’}\atjsﬁle tension in the string ? (Acceleration due to
gravity =10 m/s?.) =

(1) 10N (2 8N () 6N (¢) 4N

gl =i A 3R B o geamm wwe: 2kgaffR3kg%,T{"~ﬁfﬁm T (rough) &f9S Toe WIS g8 ¢
3kgmm20\7$raa@ﬁv1€| g THI alel 9 I 94U OIE % Qg 990 921 w50l €1 S
Y T4 (tension) a1 M2 (TREHHY &0 g =10 m/s2)

(1) 10N 2 8N V=9 (3) 6N (1) AN
- a V=W T a8 20N
W, = 20 Wy — \.{ =20 Lb—2l—



10.

g level n=3to n=2

~—

1as been observed that the clectrons accelerated through a Potential differq,
xperiment IiDt Broglic wavelength as photons of wavelength X, ¢
e-

;gl;;ﬁﬁm v & wIRT TR A S-sitedt amded, winded (\) oy W 4 a1
@ ¥

4] . the accelerating potential required for electrons in terms of \.

) Obtain ‘

(A) ,f.%mmwﬁwaﬁx%mﬁmﬁﬁm

Deduce which particle (electron or photon) carries greater momentum for the same
wavelength.

o Fre e, o e e 3 e - 5 (g et s e

(B)

A hydrogen atom initially at rest emits a photon when an electron makes a transition from energy

iw ¥ FerreTereenl H T EEgIeH WA ¥ T Bl Safeld o 8, 3R 5T T 3O S "R n=3
=2 ¥ GHH HA ]|
(A) Calculate the recoil speed acquired by the atom immediately after emission.

SoqSi o A S T g TS UTAarT T 9 e )

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

TR 1 1 7€ Sadi s Aiee g sforat o m wrded #1 worfm & ol aee
I 9§ T WL R fF -3 w970 @ 2

Apn {'}mction diode is connected in series with resistance R to a DC source Vo- The diode obeys
I=1e7/kT where Vp is diode voltage.

et T pon ST Sl R R % et Al  wH DC S Vi, | Sl T 1 2 Wi

I=IeV, /KT 1 Tre T 2, STV, Treiie aeed 81 _
(A) Show that increasing supply voltage V, does not increase diode voltage proportionally.
I femmy & smyfd dees Vo, 951 | TErES diees FugaRt §9 § e e

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

Wik 9 & TwemEy R sifes gRsi T e T ifaied e SuwE: TR & O @
T BT §, S R e
) | QW ﬁpﬁ

-00o0-
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ety Tt il 0 a1 o1ty fogngogg gy Urhhety ogyipey
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/ /] EUIRIEY
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WOrk dome why 1y i

fi e with iy hy P ek Ve fhye
PP AV OE W b it epyen 1oy 100
BRI the e

volime of the fype (fi70f

bl nedbbmticntly, Wit o e
I Inerensed fron 't P,

AL T TR TR T T ATy L (R A R T A M VAR ST R Ao 111,

AV 1Aty ey iy S B e ey PyICD, e el 8 ) 4,0 41g 0k ) 1
AR

() A O g Leindd Duedleog (peectfie hent 0.02) Ji Bty b 07C 1 e et ally apwrard with g
fpeed of #A0 m/n, O vetarning, o the mtarting level, it stribos o cnke of jo al (e,

How
el bes i meled 2 A thit ol ey i pent fnomelting, only,

(Fastent Dot of oo — ) enl/p, Leal =4 )
ek 500 g, VY A AL (et g = 0.0 ) wilag il
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Cotti et et 08t 80 el /g, 1 el =42 1)

Ac Conglder a rectangalne block of wood moving with n ve

locity Oy i pan al lemperature ' and
mat dennity o Assume the velocity in along, x

=axit and the areg of cromi=nection of the block

; k1
perpendicatie to- oy i A, Show that the drag, foree on the block i ’1/'/\”()\/( P J/ where i iy the

matit of the g molecule,

R R R R O T T R R TR TR TR TR ALY 1 e wfifon,
Bt 2V st 4 cstpfienn B s s ol SR A B gy i sefon g enr e wrbr () wer

"/'/\Hu\/( /;,f ) e, il i Qar g a1 o
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i arrying charge +
ting p.lates separated by distance d. The plates o2, a h.ght_thread between
tric field. A uyni

the sphere,

thread from vertical when the sph .
Speed v parallel to the plates. °Phiere moves with constant

mmﬁaawmﬁm%v%m%ﬁuﬁmm o & i e T i

(B) Deducg Whether increasing magnetic fielq strength can reduce the tension in the string below
the weight mg. Explain physically.
ﬁﬁjﬂ:ﬁﬁmﬁm%wﬁaﬁméﬁﬁm%ﬁémﬁﬁmﬁwmﬁmﬁmmm
€1 Sl 9§ Ty

horizontal

A square conducting loo

P of side a and resistance R moves with constant velocity
containing uniform ma

v into a region

gnetic field B perpendicular to jts plane.
ST a 3R giRiy R ST U S =1t o, s feor 1 0 9 5 &‘i‘z’ﬁu&mm%aﬁqu%aﬁ%
TS T 99 g9 85 B 3 '
(A) Determine the induced current while the loop is partially
ST T AT T F w8 ¥ v W @ d, w9 i
(B) Show that mechanical power supplied to keep veloci

dissipated in the loop and explain how this
in electromagnetic waves.

entering the magnetic field Tegion.
R J1 ity |

ty constant equals electrical power
result connects conceptually with energy transport

A telescope objective of diameter D observes two distant stars separated by angular separation 9.

™ D Sl WA i arﬁqgm(objecﬁve)awﬂﬁfﬁ%@m%ﬁwm‘mﬁam 0TI

(A) Using diffraction arguments, obtain the minimum ap
- light of wavelength \.

ﬁaﬁaﬁmmﬁﬁ,wm(@)mmﬁxmﬁ%mtmﬂﬁﬁ
-+ STET- S @ % o stavas ®)

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

Al ST o sTftahia wa gu R F1 A g fear s, @ g fde el H R
M AT ? 39 SR 1 39 e

erture required to resolve the stars using

(B)
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