81. Two photons of eriergy 2.5 €V and 3.5 eV fall an a metal surface of work function
1.5 eV The ratio of the muximum velosities of the photoelectrons emitted from
the metal surface is |
2.5 6V S8an 3.5 oV #8746 Dom Precd 15 eV w0 (Foborls £ 5o
330 S6688 ST Eecn Hof Judd Fob sogde HOE dere DS
(H 1:4 @ 2:1 o
@ 1:2 W 1:42

'l &5 Caleulste the wavelength of the k, line for 2 = 31 when a = 6 x 107 Hz" for
a charscteristic X-ray spectrum.
| z=3l,a=56x% 107 Hz" sond of oboge X-8¢s :#E&ﬁﬁﬁé‘-"ﬁ k, By Sy
SdokgegR Adosod.
W 1834 @ 1.33 nm
@ 133 x 1070 m 4) 133 nm

88. 1200 MeV of energy i released in the fission of one nucleus of &L e eoureliet
of muclei that must undergo fission to release an energy of 1000 J is :
| g “BU dogKo B FelTyE AshEeuihy ¥ 200 MeV woxd 1000 J
3 omsedanats 27y Jowe IHBE SCHedes?
1) 3126 x 10% @ 625 x 10
@ 1256 x 102 (4) 3125 x 10"
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1o a p-n junction diode the thickness of depletion laver is 2 x 10°% m and barrier
potentinl is (b3 V. Tlm intensity of the electric field at the junction is

(1) » 06 x 10 Vin™! from n to P sida

TFIJ/ 06 > 107° V! from P to 5 side

3) 15x 10° Vm Y from n to P side

(4) 15 x 10° V™ from P to n side

LEP-n ol G383 205 fiose 2x 10 mSioss wxety P BASE0IV e

S8 sy Sl ,ms Tpd GBS
(1) 06 x 10° Vm™ & sos P Ik
(2) nsxlﬁvmlpmaanﬂ%
@ 15 % 10° Ve n %ol P D%
4y 15 x 10¥ Vm? F;Sm&naa’a-‘u’u

The dimensional Formuly nr = pDH“ (g — Panmahahty of Erﬁa space and
H-magnetic field intensity) is :

= r,r':.H2 Easy. E depEsn (- e (S#8 (Fdtes H‘ﬁtﬁ}a‘lﬁ,ﬂ-ﬁ iE
é[ﬁ&l ¢ _

() ML @ ML

® M2 (@~ MLAT!

A certain veetor in the xy plane has an x component of 4 m and. BV component

of 10 m. It is then rotated in the xy plane so that its z-eomponent is doubled.
Then its new v component is (approximately) -
(1) 20 m @ T2m

13 50 m 4 45 m

X Spdnd”l ef SHY Q¥ reo¥dy 4 &,y wo¥ss 10 5, E0% r sovae
E‘ﬂqm uﬁc%ﬁm Xy Sodud® wline INE oD 574y worsn
lmwa‘énrﬂ

M 20 & (2) 7.2 &

@) 60 & (4) 45 &

' Rough Work
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A police party is moving in a jeep at a conetant speed v, They saw a thief at
a distanee x on a motoreyele which is at rest. The moment the police gaw the
thief, the thief started at constant acceleration . Which of the following relations
is true if the police is able to catch the thief ?

wE B5ET v SRTHEeE® SBomay Phime x GromE® SHo BESTSE
drett PA6Y Sy oF Sl Seeh Pbow SeUS Soed o
i SR UEIE oBtat Bhile 6 Borit SWEOSned 8ol Sowogre®
S8 soanss ? - '

M 0* < ax 2 1% < Jax

(3 ¥ > Zux 4) 1% =

A 1N pendulum bob is held at an angle 0 from the vertical by a Z N horizontal
force F as shown in the tigure, The tension in the string supporting the pendulum
bob (in Newtons) is

L8 1N elorg rhokis, 2 N Dwdte F of §8e Sdncst wess ouo
Beuspsusnd® 0 5o Johdey (SedeE® Srbie) sodulus. el
rE° e S5p8 (Srpass”)

(11 a8 i (2)
@ B @ 1

Rough Work
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The maximum tension a rope can withstand is 60 kg wt. The ratio of maximum
‘accoleration with which two buys of masses 20 kg and 30 kg can ¢limb up the
rope 4t the same time is -

L8 o ﬁ_&:&_ﬁ"”-ﬁﬁn‘ﬂ ﬁﬂ-‘::; dgge 60 kg wt. 20 kg &0us: 30 kg (SISgoie
BE GER et GBI o S R, 0 008 Sdwre Sipd

) 7 a2 6 Pl
f:i‘i- 4:3 : 4y 5 :2

A ball is let fall from a height Ay, It makes n collisions with the earth, After
n" collisions it rebounds with a velocity ', and the ball rises to & height &,
then coefficient of restitution is given by :

hy ady, &dd of wol Bodzidren Jhalst. ef Erst n sliresw
ILI8. W sDerere Stad Jasx 9, 8 & B8 2008 SHich = nol
hy SE5% JABHS" (BerpaBs fomEse

L A LR
o wfi] o i

91.

Acircular disc of radius ‘R'is removed from a bigger circular dise of radius 2R such
that the circamferences of the dises touch. The eentre of mass of the new dise (s at a
distance ‘R from the centre of the bigger disc. The value of o’ is .

R mg;a-ga;: Ao of Sye=z0 BiHo 2R a&;&f& e g :ug* B Sod
arg) HBdey mﬁﬁﬁﬂ:& Erefiolipvin, 1% ﬂ% ?ﬂl_ﬁii’w o E"& ﬁﬁ ﬂﬁ:ﬁ&

(Eged Sowisw Gt ok mows o s

=R [t

(1 (2)

(4)

o | =

()

Sl e
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A uniform chain of length L is lying on the horizontal table. If the coefficient
of friction between the chain and the table top is ', what is the maximum length
of the chain that can hang over the edge of the table without disturbing the
rest of the chain on the table 7

L&ag tio vf D608 Fon fBe S8rost vep Sgs Fwd Hbc
BOD grisse Sgp Plm fomdsn v wond, sed e WADY e
80 Srgiow. By sod wud @odsels Fes H08 Eea wos?

L 2k
B g O

A L
(3 (1—p) 4) (1 - p)

Two uniform circular discs having the same mass and the same thickness but
different radii are made from different materials. The dise with the smaller
rotational inertia is

(1) the one made from the more dense material

(2}  the ane made from the less dense material

(8  the disc with the larger angular velocity

() the dise with the larger torque

=3 Lﬁﬁgmﬂ Ll MoSBe fHie duk deba dgeems Doo a0 éﬂ?ﬂ:b&"
Booelsl. =0 o ;e 36 SEnS ndEy eSSy feo B
(1) 28ps FeEe He TorESnd® davaldda

) S8yd Foss fe Scrgles® Asediss

@ xps e Jnse de Bg

@) ayd wew Sl (f) o 09

H@'ﬂ!h Work
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94. A thin hellow sphere of mass 'm' is completely filled with & liquid of mass ‘m.

| When the sphere rolls with a veloeity v, kinetic energy af tho system is (neglect
I friction) :
. | EHped me ed Seesl e FTESk m' B4 e SRLeE sl
DowBEE. FEse v Srsss® Stadug, w Sgdi o= 18 (Sed Blidone

' By
: 1 g 2
ay 5 omu (2}
4 4
| 1) 3 my® (41 5 T

95. Assertion (A) : An astronaul inside 8 magsive spacaship orbiting around the
parth will expericnce a finite but small gravitational foree.
Reason (R} : The centripatal foree necessary to keep the spacoship in arbr,
around the earth is provided by the gravitational force between:
the earth and the spaceship.
(11 Both (A) and (R) are true and (R) is the correct explanation of (A)
(7 Both (A) and (R) are true and (R) is not the corract explanation of (Al
{3 (A) iz true but (R) is not troo
(4 (A is not true but (R) s froe
Ry (A) 1 @S e SOERhEg SN sosly PR de Spkod
S5 S5 m{‘i}fgﬂéﬁ sl SHEES TS
Fiads (R) : wosby T a8l gordasess Iﬁg’fgﬁi Hoseth ooEsHd shied
poely, @eEs SKOow so8dg 2 &y fe LIRSS
BUo HSEretihed.
| (1) (A) Sbas (R) dodw &ﬁ:ﬂa‘ﬁﬁ (A) = (R) aﬁ&in‘f S&tm
(%) (A) b (R) Bods 20&ss (A) & (R) $66ps Sads S5
@) (A sEas, =0 (R) S0@mEs =&
(4) (A deauds ol =0 (R wigass

Rough Work
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| 96. A simple harmonic oscillator consiste of a particle of mass ‘m’ and an ideal spring

with spring constant ‘', The particle vseillates with & time period “T'. The spring !
is eut into two equal parts. If one part oscillates with the same particle. the time

. E SO% dways Sluse W e He 1E Seleds b wgﬁwﬁ”
‘ W ESEhd 68 BEY) (Mot SOAKIE. © ok T 'ﬁ-ﬁﬁﬂ'ﬁ.ﬂiﬁ o
s oo BHe6. & Foms Bok Srd wrhssen Shod L s
" | 3 SausE® Sfeses I, SerSgs e

i (1) 2T @ Jar

@ e w 3

~ 97. Two blocks of masses 1 kg .and. 2 kg are connected by a metal wire
going over & smooth pulley. The breaking stress of metal is sﬂ; x 10° Nm™,
What should be the minimum radius of wire used if it should not break ?

(¢ = 10 ms™)

1 kg Sdots 2 kg BS8gotes Go Dok Sdpm of &g brs® sesed,

o8 SRS fLliior PDene e Covay ddos (BPuesn

g * 10° Nm™. 8¢ @osoee aossassy Bs SDE agssy 087

@ = 10 ms™®)

W 05 mm @ 1 mm

(B) L5 mm 4] 2 mm

—_—— —
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98. If ‘two soap bubbles of different radii are connected by a tube, then :
(1) Air flows from bigger bubble to the smaller bubble till sizes become
equal -
(2) - Air flows from bigger bubble to the smaller bubble till sizes are inter-
f,.f’ changed
(81  Air flows from smaller bubble to bigger
(4)  There is no flow of air
Soth f—.ﬁ%}&& mg&ww so Bod Hoyy J8 mEfes Ly ﬁ“mﬁnﬁ* a8 58S
1) o8 EBSmores aibshp SR D :ﬂﬂﬁ asEE ol w.ﬁ& WIS
' (S5 esis
@ 8 HBinere eHSne: etbysth D DY wdl %od DY)
podtis (Ealmodi
(3) =0 ﬂﬁ.@l Gt shol ‘"Baﬁ mEr (S8 oihds
(4) b JSerdEds aods

|

)

I .

I 89. A large open tank has two holes in the wall. One is a square hole of side "L
i at a depth " from the top and the other is a circular hele of radius R at a
depth 4y’ from the top. When the tank is completely filled with water, the quantities.
of water flowing out per second from the two holes are the same. Then value

A of R is :
t of BUD ady Y ¢ G705 Todh Gored SBaE A wid B
! o8 Yy S286° L Eds de S&:0|Fwo a’a@m JodSE Bertsy ol
l "y SPaa® R @gﬁﬁhﬁiﬁ} o dyes el o s, Ee-"‘i’.;ﬁ ST ﬁﬁﬁﬁ pato bttt
I Tods voime dhod DHEREY @ﬁﬁ:ﬁa{.ﬂ e A’:rﬂﬁﬁﬁ'nm SSegss. wona R
. 3} .ﬁ 7
1 il
f o E -
| (1) G (2)  2xL
il
d 3 L = 4 ==
Rough Work
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100. A non<copducting body floats in a liquid at 20°C with % of its volume immersed

|- in the liquid. When liquid temperature is increased to mn-c._g of bady's valume

? 1 immersed in the liquid. Then the coefficiant of real expansion of the liquid
e ig (neglecting the expansion of container of the liguid) :

20°C TS 38 aily EEE® wl sravumisy 30 SRS oD ESStarasE’

| % Sods SLRDES. F8 eflfiEd 100°C & Helsond e S od

Sosddirasue® % Hosr SO, SEsn Sofy Je epftS thmsan,
(Bsse ad E G opfiol sbndese -
1) 156 x 107~ ¢! 2) 156 x 107%¢!

@ 156 x 107! (4) 0.156 x 10%c™

' 101. An insulated cylindrical vessel filled with an insulated piston of negligible weight
| and negligible thickness at the mid point of the vessel. The cylinder cantains
a gas at 0°C. When the gas is heated to 100°C, the piston moves through a
length of 5 em. Length of the cylindrical vessel in cm is :
o8 afwedd Sndrrd Subod SONdodEl pdSs Hoak Sordod@n
WosHute ad DodY Snie¥sn w ME Hgy Gothd H6Y DiuTRATE
& drdde 0°C 38 sadS 58H dud SdRSS 100°C & dadLsom
Swsesss 5 Do.dy Pap SOoDIL Fnied @ A (Doluweh)
1) 1385 @ 273
3 386 (4) 646

Rough Work
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(#3y 95°C, 37°C 141 90°C, 37"C
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A reversible cngine converts one-sixth of the heat supplied into work. m‘hen thie
temperature.of the sink is reduced by 62°C, the efficiency of the enging is doubled.
The temperatures of the spurce and sink are :

sfends axdwE® U6 Sodk ud a8y Sdan GHoEan SR Sein .
hos ai‘:‘ﬁﬁ&@"ﬁ SRolis R ahoEiy S S5 Mﬁérk:h. LS
o 4 Lo ﬁﬁ."_‘ﬁm S
(. ‘99C, A7°C (2) #0°e, 37°C

e

103.

During &n adiabatic process, the pressure of a gas is prépomaml ﬁrrh cube
of its temperature. The value of C /C, for that gas is -
3 n.'-ﬁ"a?;# (S ko, ©F o Lddo o wE d-af@iﬁ“ =

smsﬁmbaw A s e eEnPIn cpm, Dews :

w 12)

colin enf~a

(3) (4}

[ =

_‘___

104,

Two slabs A and B ei’ different materials but of the same t;hlnhnmgm;ﬁ.nﬁd
end Lo end to form a tomposite slab. The thermal conduetivities nf&mﬂ B are
'k, and %y, respectively. A steady temperature difforence of 12°C innﬂﬂﬂ&inad

across the composite slab, If &y = %;_ﬂu tem perature duww alab

As

S0 dSceorel® Sabudd oB Seoss fs Tod amimhmmm
soasey ﬂﬁ& el FESs &S FeoduBZd A, B ﬁﬁﬁw s
Sthare ', Dban hy & Soakg Sapk fe¥sm 1 12°C aﬁ!@p B
suhidauedsd, by = % souE A D56 &3 =l Bt

1y - 4°C (2) 6%

@ 8&C ) 10°C

Rough Work
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106. The wavelengths of two sound notes in air are ——m and —— m. Each note

195 193
produces 9 beats per second separately with a third note of fixed frequency. The
velocity of sound in air in m/s is
MOET o Gl Sioees ;;}% o1 Sibon % m EGenF e god SOR e ou,
=8 Mo, %ﬁ‘ PSS Ke &8 SopES Deoe8” HEIN 9 Sye e

Spudod mBE* Sl JHss T

o

) 860 @ 320

@ 300 (4) 340

Two umiform stretched strings ﬂ. and B\, amade of steg), ure vibrating under the
same fension. If the first overtone of A is equal to the second overtone crt B and
if the radius of A is twice that of B, the ratio of the lengths of the strings is :
B3 #.ﬁ_%afﬁ' Forborudd A Sibu Bell oud 5558 -aﬂ;}s—* Soiredidoteds

dtfen Sobimonyon. A ovpReass, B angdeoi Joth Das A @il S50¢ 985260

@ 12

4 1:4

—_——
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The focal length of a lens of dispersive power (.45 which should be placed in
contact with a eonvex lens of focal length B4 cm and dispersive power 0,21 to
méake the schromatic combination from the two lenses. in cm is

045 Sfdem Frdpe e dusvyy, B4 Tude owggose ook 0.21 T
FESdge e Dogems HuSed® b agaots, & Jo& Seove LE
=308 so@rnerr SOdEBEoh, SewRE acdsehs aeggodte Dad
{'ﬁw.;’n.ﬂﬁ;‘} .

(1) 45 (2) 80

@ 180 @ 180

108.

Which of the following Statements are zrue in the context of & Compound
Microscope 7

iA) Bach lens produces a virtual and inverted image

(B] The objective has a very short focal length

(©) The eyepiece is used as a simple magnifying glass

(D) The objective and eyepiece are convex and concave lenses respoctively
(1)  (A), (B) and (D) (2) (B) and (C)

(3) (&), (C) and (D) () (B) and (D}

docing SrEEHR SoSopds & @ed SaTeeS] 52 ‘oherga’?
(A) eF°y 8, Fods, SofoskBs ey EBbuerly  SUEELs

(B) S5 #iwll =8 eo) oSgodide 0ol

(C) of Sowdy »¥ SO¥ edESc Fohed rramr PESH

M S5, sifvera S Houtws, Dowd faFo

) (A), (B) Sibess (D) (2) (B) bk (C)

@ (), (C) S8t (D) (4) (B) &0uts (D)

Rough Work
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109. A ray of light refracts from medium 1 into a thin layer of medium 2, crosses
the layer and is ineident at the critical angle on the interface between the medium
2 and 3 as shown in the figure, If the angle of incidence of ray is 8, the value
of @ is
w8 o8 $0mo Ardfo 1 Hod ordde 2 Gwl) Seswl Zeed Nl Slgsso
2088 dond oD ood aeESo 2 Sk o=S¥e 3 oSGy fv wosd
$oo Hodll FPwo i “SE8o Domdiod: wod d¥wo I8F Fwo
wond, O Dessd
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In the Young's double slit experiment, the resultant intensity at & point on the
sereen is 5% of the maximum intensity of the hnght ﬁ‘ih_gg_; "I’hért ‘the phase
difference between the two interfering rays at that peint is :

el soe SRS (Saefod®; 803 o¥ Domp SE ol AiFE Zpbses
S8 @usy HES BSSET THW 458 wond SpEEeSs enmsd Dok
ol Siodue Sy Se@ssy ed Dok ﬁij -

A
f

(1) —:—_ 2

(3) 4}

N &N

=0 |

1L

If & bar magnet of pole strength m and magnetic moment M is cut equally 5

times parallel to its axis and again 3 times pe ar to its axis, then the

pole strength and magnetic moment of each piece are respectivel
@edidne. m shiPyed wrdEss M e ScavshBoety ol egnl
Aarraddsuce B Eﬁﬁ:__‘ Saredune, sl ':mﬁnm!ﬁ"ﬁéﬁgl;m ST R o

& grasdne

Sd LT sPnosy Sk SR (S8 SEgSs, SRR

Dussien ST :

-

(2)

&=z
w3
gl=

5)s

(:3) i)

@3
R=
2=
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112.  Some physical quantities are given in the List | and the related units arve given :
in the List 1. Mateh the correet pairs in the lists - I
List 1 List 1)
(@) Magnetic Geld intonsity fei  A-m

) Mugnetic flux ) Wb m

el Magnetic pole strength E{J Wh 3§

) Magnelic induetion ) Am .
) AmT .

g e ovilisds eebe 1 ﬁ"c&:, Tel Henedodd |Bimaveds
grles I & ginos obssd’s EE%«E HolUR e88dTod |

D= | ==Da= 1
@)  sendmox fE@ das oy A-m

l ) saudpes sBasvo B Whowm*
| ] wsSg08 ydssso lg) Wh
F @) wandnos Ham R Amt
; i
{ {6 Am®
The correct match is -
=1 1.55‘9?:#1 &)z .
| (M) o), =G, tebAgh (odfd) (2F (altR). (hig), (e)des, (it )
u B b, (Bi-te), (0340, (=4 (4] ), i), led{e), (aithi) |

113 Afully charged eapacitor bag a capacitanes 'C’. It is discharged through a small
,' coil of resistance wire, embedded in a block of spocific heat s> and mass m’ under
L thermally isolated conditions. If tie temperature of the block is raised by AT,
the potential ditferenge V across the capacitor initially is |
Sedrorr sobdo ShE 35LE Rl ‘Q%ﬁh’@% a5 S s ﬁﬁﬂ;&mﬁ". .
SiiZe s, Bagod m' fe w8 8336 Brans B6%e Hb oy Bt |
T 600 ILEHE 88 « (KA AT BeHE, Bhed TSy Sidy B
iy ﬁ*'&;itﬂﬁ@ aav, V Dol

' ' e AT 2 mis AR {
: (1) [m:a ] 2 [ ""é__ﬂ] |:
2 ms AT A '

@) [%— "E. ) )2 e AT
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114, Two identical condensers M and N are connected in series with a battery. The

space between the plates of M is completely filled with a dielectric medium of
. d "

dielectric eonstant 8 and & copper plate of thickness 2 is introduced between
the plates of N. (¢ is the distance between the plates), Then patential differences
across M and N are, respectively, in the ratio
Baks e HEes 3Bl M st N o v Secs® G Sogrie Shovss.
M $od58 Se¥e Sy @8eRy 608 Jovuso 8 de B°0E Srgost spy o
pobats. N Eﬁﬁﬁ;ﬁ' Hede S&idy % Sodc o WA SoES dohaess.
(d «d8 Scfe %y Sroo) wond, M, Ne % &gy ﬁr‘ﬁ:ﬁaﬁﬁ Bavo
wEE, St
M./ 14 @ 4:1
@ 3:8 4 1:6

115, The electric current { in the circuit shown is :
ol Srbhs Seatcs® JdgEierdvo f e
(1)~ BA 2) 24
@ s8A 4) 44

Rough Work ]
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116, In the circuit shown below, the ammeter reading is zero. Then the value of the

resistance R is : | ‘
Bog srdid Seoned® ednef lom Doy sod 5% B dwd : '
!I 12V 2V
' . i [ [ = = ¢
1 1]

"
| .
: D 50 @ |
; (8 200 Q 4y 400 Q !
i |
| 117. The thermo e.m.f of a hypothetical thermocouple varies with the temperature -
8 of hot junction as E = g8 + b6” in valts, where the ratio a/b is 700°C. If the 4
,' cold jumetion is kept at 0°C, then the neutral temperature is : -
| (ay  7o0°C
| (2)  1400°C
[ (3 390°C
r (4)  no neutral temperature is possible for this thermocouple
[ By #O¥inE andwigo Sosy ad Lhgumned weo, 38 Lob Ll
i BE° E=ab+b tﬁ'mc@"}m :mmma, a%.6 D8 alb T00°C. Sod Sod
' aZiE 0°C 8¢ waﬁ_ dug ol Y
4 (1) 700°C |
| @  1400°C
(3)  390°C

) & axchrgdd sud 358 aodwo e T
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118. Match the following and find the corréct pairs :

List 1 List 1T
| fa)  Fleming's left hand rule (¢] Direction of induced eurrent
| (b)  Right hand thumb rule  (f Magnitude and direction of magnetic
induetion
. ey Biot-Savart law (g} Direction of foree due to magnetic
| induetion
(d)  Fleming's right hand rule (h) Direction of magnetic lines due o current
g0 od wrlead™ (el ‘Henod Miesed ;
avlev | e=iige 11
(@ P2l Jwds Jwogs (f) (208 Dmpd @ards 68
) H838 Fegde duodd (f) eoideed Ge SUEao Sdah By
€) o —.'Eﬁﬁ.%__-. Dok (@) wotIod Feoese 60 wesd
@) 3ol L4306 Dwedd (k) Digd Warsrody UET sdbimed Je '
v
(1) (@), (hite), (ehdf, ()—Ch) (2] Cadlg) (DRl le)4), led)-(e)
(3) (el (B)=th), (o)-lg) (die)  (4) (a)th), (b)g), (e)-le), (d)=)
Rough Work
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A constant voltage of 26 V is &pp]itd to a series L-R circuit at ¢ = 0, by closing

a switch. What is the potential difference across the resistor and the inductor

at time f = 0 7

L-R 3 doaepl t=0 85 ffn Srbddbes oge 25V ha e
oHE8Fc It t =0 moo 38 HEfEe ERXe qégy Sbaws [Leve
Fe Sy FRIE de Deued dowed?

1) 0V, 25V @ 125V, 125V

@ 10V, 157 @) BYV.OV

120,

The sensitivity of & galvanometer is 80 divisions/Amp. When a shunt is used,

its sensitivity becomes 10 divisions/Amp. If the galvanometer is of resistanes
20 &, the value of shunt used is :

w8 rogmiinl Sl g mEps 60 Besrrersetail o8 Sof DETos
FASHE, ol Srgrseps 10 Sgroraisctond sgEmod, mreLeRaet U T

2000 o wovd, G¥ESH005 o PGNe Desd :

a 4@ aj/ 50

3 20 @ “ za

_h—-—-—

Rough Work
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Twao photons of energy 2.6 ¢V and. 3.5 eV fall on a metal surface of work function

1.5 &V The ratio of the maximum velosities of the photoelectrons emitted from

the metal surface is

256V S0 3.5 eV §806 Tom eeck 156V 87 Hbobutis §fSEurE

B850 JebES. CSHEcr $o8 Tusd Tob sogde f0d dre DB
al . iESEn -

(1 1:4 2 21

@ 1:2 W 1.8

Caleulate the waqul} of the k, line for z = 31 when a = 5 x 10" Hz" for
‘a characteristic X-ray spectrurm.

2=dla=56x 10" Hi'? sonid uff shofe X80 S5seed®l k, By Sutfy
jﬁ.oﬁ_@ﬁ. fGdlodol.

w1834 (2) 133 nm

@ 133 x 107" m ) 153 nm

———

1£200 MeV of energy is released in the fission of one nucleus of “§5U, the number

wi B doge 358 Secdim ddsudby ¥ 200 MeV wosd 1000 J
LE D Sedahe s ARy Aoytgres aﬁg@;ﬁ S smsn

(1) 3125 x 10" @F 625 « 109

@ 126 x 107 @ 3125 % 10M

—
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1o a pen junction diode the thickness of depletion laver is 2 x 10"% moand barries
potentinl is (53 V. The intensity of the electric field at the junetion is :

ay ﬂﬁxlﬂ*“vm from n to P side

@ 06 x 100 Vo' from P to n side

(3) 1.5 x 10° Vin™' from n to P side

(4) 1.5 % 10° Vin™! from P té » side

LEpn 508 GBS Bl 208 oo % IS m Hoan wI5FH B RDEBS0.aY e
i 8. wowy Kol .ms Soph s Ss;

M 06x 106° Vm & sk P Sk

(2 06 % 10% Vvin ' P 208 0 B

@ 15 x W V' g S0l P agps

(4) 15 % 10% V™ P el mﬂ:’-ﬁr&#

The dimensional formuls nl’ ==, pDH (TS F&rmeablht-y of Er&a spuce and
magnetic field intensity) iﬁ
uoHE Rusy DY SmEse (g - Do @8V @STlos Hewidyos e
@Lﬁéﬂ £ _
) ML @ Mir®
@ ML () ML

A certain veetor in the xy plane has an x component of 4 m and a y component
of 10 m. It is then rotated in the xy plm’e s0 that its x-¢omponent is doubled.
Then its new v component is {appmxﬂmatﬂyi

1 20m @ 72m

13) 50 m {41 45 m

o SeSeEtd s So¢ Gholfy, xowo¥du 4 &, y wokst 10 5. SO0 r sovas
B.tj; OBy uﬂﬁcgﬂﬂﬁ y Sofwd® wiime INE oD 578y wosdn
(am&eche) ;

M 205 (2) 7.8 2

(3) &0 & (4) 45 &
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81. A police party is moving in a jeep at a constunt speed v, They suw a thief at

a distance x on a motoreycle which is at rest. The moment the police saw the

thief, the thief started at constant acceleration . Which of the following relations

is true if the police is able to catch the tivief ? |
. L SRET v SHSTIRE® ShoRaiy Sma x Grosus® She Beat Gy
Beus A6 el of ot el P0G Srld Sowd B
| o S BmSeE® eBeeh. BT & BuNt duFtsbwd $od SokugruE®

[ b8 seanSe 7
| W v? <o () -u_ﬂ_ < Box
@ v > 2 @ v =

88, A 1N pendulum bob is held at an angle 0 from the vertieal by a 2 N horizontal
farce ¥ as shown in the figure, The tension in the string supporting the pendulum
bob (in Newtong) ig

uf 1N &fovg Mok, 2 N 2wdtie F of 18s Bimcsd sush oume
Dendsusnd” 0 5mse Dotbuiden o b)) dosudye. sy
an6° fe #igs (Gepugs™)

L X | ‘
I L
i .
I i
I ~
i Y
i "\ )
I
1 ]
| ) b
' ] Wi
- ' . 2 b
| 3 s
(1} | cos 0 @ os
& B 4y 1 |
Rough Work
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The maximum tension a rope can withstand is 60 kg wt. The ratio of maximum
accoleration with which two buys of masses 20 kg and 30 kg can ¢limb up the
rope 4t the same time is :

L8 erd SwSTSORS N0L HEgs 60 kg wi. 20 kg S0 30 kg ]ﬁﬁﬁmﬂm
e q-&&:: et LR o hds WG, =0 (88 Spdwve S

FoR s W @ 211

i

@ 4:8 4 3:2

A ball is let fall from a height Ay It makes # collisions with the earth, After
‘n" eollisions it rebounds with a velocity 'u," and the ball rises tw a height Figs
then coefficient of restitution is given by -

hy ady S0d of wol BodimEe Jedst b ErGE p wlimerw
w0, W sPErese Shord dadn b, 8 wa B d8c8 Mo = wod
hy S8 JBBEST (Hevpdsdes femddy |

Lin Ty SR
w' e=[t] @ =[]

1y _1fk
r?l-] H_HHIJ; [‘:] e_RJ#ﬁ

1.

Acircular disc of radius ‘R'is removed from a bigger cireular dise of radius ‘2R’ such
that the circumferences of the discs touch. The centre of mass of the new dise s at a
distance ‘wR’ from the centre of the bigger dise. The value of ‘o is

R srgietae fe wf Syesses by 2R TraUss o L8 B UF) Sl
arnl Sduen d‘ﬁ&mﬂ: FrafiodsE. - ﬁli} 'ﬁﬁlﬁm haudd E‘g B oo
Byt Bodsn aedo ‘R sand o E‘rE::'E

o it

(n (2

(4)

e | -

(3)

Sl e
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A uniform chain of length L is lying on the horizontal table. If the coefficient
of friction between the ehain and the table top is W', what is the maximum length
of the chain that can hang over the edge of the table without disturbing the
rist of the chain on the table 7

L&dsg o w8 2888 e 88 soross BYR s Fwin Dbok
BoD visse SE Wle Aeds B oo, Bed Mo LADY e
80 Srgive. B sol Bud Fodsels Fels 408 Sea sos?

_ L o
D aew @ few

; L Bl

Two uniform circular discs having the same mass and the same thickness but
different radii are made from different materials. The dise with the smaller
rotational inertia is :

(1)  the one made from the more dense material

(21 the ane made from the less dense material

@  the dise with the larger angular velocity

@) the dise with the larger torque

o Lﬁ.}f'gmﬂ e¥ SosSde e Som 2553 Sy ue E e ﬁﬁgr&‘-! ey %‘m@:ﬁﬁ“'
Gonelsd =2 o8 spPdien 36 S sds ESgss e B
1) esys FoEs Heo Srgses” Uotadsa

12 SEpd Fo@s by Sorgsed Sabesss

@ o3 Sdas Jose Ke BE
(4 S5pS vowrmssy (ef) de D
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A thin hallow sphere of mass ‘m" is completely filled with a liguid of mass 'm’.
When the sphere rolls with a veloeily ‘v, kinetic energy of the system is (neglecl
fration)
| @Sged e e Swsd & Bfes m |Baued He SofeE mpldes
Dobwlss, FEsy v SHses® Sadiy, W dgSE fes vl 1RTes BSMnsone
B&Y,

A |
{l'}_* = .r.l'H.r?' {2 Iﬂ.f}a
v S ; 4 %
# ] g my 4} '

Assertion (A) :  An astronaul inside a massive spacoship orbiting around the
garth will expericnes a fimite but small gravitational foree.
Reason (R) : The centripotal force necessary to keap the spaceship in orbil
around the sarth is provided by the gravitational force between:
the sarth and the spaeeship.
(11 Both (A) and (R) are true and (R) is the correct explanation of (Al
(2)  Both (A) and (R) are true and (R) is not the correct explanation of (A}
(8) . (A) is true but (R} is not true
(41  (A) is not frue bui (R) s broe
DRyESs (A) @ s dese SOE0EEE CHPS Susdy EE e ool
DS SERS fia&sfg,ﬁﬁia Hﬂ-"ﬁ&e aEEE Jodds,
stadn (R) 1 sossy Tum grladery EEad® Hoficlh oIREHs whdod
waelly, Geds SO0 soddy 2 by = nbopsts
Beo EEETEL o.
(1) (A) SBats (R) Dosx 28308y (A) & (R) 308 J5um
(%) (A) bt (RY Sode 20&:sH (A) % (R} H6Gua Sdds =5
@) (A SbREs, =0 (R) S05u38 =5 |
@ (A @Bands wai w0 (R adeas

Rough Work "
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A simple harmonic oscillator consists of a particle of mass ‘m’ and an ideal spring
with spring constant %", The partiele oscillates with # time period “I". The spring
is eut itito two equal parts. If one part oscillates with the same particle, the time
period will be -

L8 SO¥ oyl Slefe WSSy fie 18 Snaud o6 m:‘!gwwha

W EBhE w8 w6 Mok ¥OAGKTS & Sod T Sfersgy mosuE®

Slogrer Tiked. @ (pofhad Tos Sded weissee Jhowl w8 geis

o8 a8 Svoves Fh, SlorSgl wosh

(E IR VA7) @ 5

Two blocks of masses 1 kg and 2 IEE are connected by a metal wire
going over a smooth pulley. The breaki atraﬁa&i‘metalmgxlﬂﬂﬂm"g
What should be the minimum radius of wire used if it should not break 7
l¢ = 10 ms 4y

1 kg &bt 2 kg SSgorshes Go Dol Asper w8 G Br&® sesses,
B Mg ghplisios BRwmes. w oy Bdyay (BEnesn

n
@ = 10 ms™)

1y 0.5 mm @ 1 mm
(3 1.5 mm 4 2 mm

40 S e L8y . W
— 108 Nm? &K andes ﬁ@aﬁ"ﬁ'ﬂw@_ &y D& aﬁgfangm sl
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If two soap bubbles of different radii are connected by a tube, then :
(1)  Air flows from bigger bubble to the smaller bubble till sizes become
equal

(2) . Air flows from bigger bubble to the smaller bubble till sizes are inter-
' changed

(5{ Air flows from smialler bubble to bigger

(4 There is no flow of air

Gtk 2BYy wgdoe feo Todh Sy I8 mAHoH &F Fodns® OLS

L) a8 S mores wibchy 6% oD T wdd Dol Dy wES

|S 8ot

(@) E SoSnares eIy eohgSl o0 B eedt Hod S
paGEs |SSimoddy

3) D Of mad Gof BY wEd FEirodd

M b (Serdrdn eeds

A large open tank has twe holes in the wall. One is a square hole of side ‘L’
at & depth % from the top and the other is a eircular hele of radius R at a
depth 4y’ from the top. When the tank is completely filled with water, the quantities
of water flowing out per second from the two holes are the same. Then valuel
of R is :

L8 86D ey BE &S GPas Tod doged e B, nb8 Berds
08 Y et o wcﬁ do SHGFE Togdn, TodSs Bwrrd Sod
by’ 6P &:6° R aﬁﬁ.ﬁbﬁﬁu fio dyes el Sogsn & "‘*ﬂeﬁ &b e ﬁ-ﬁgﬁ HoSsga
Toth Goigre Lol DEHET Setmed Ba 5&&5@%:,: Sregss wond R
eyl :

L £
B = @ 2nl
: - . 1
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A non<conducting body fleats in a liquid at 20°C with % of it volume immersed

in the liquid. When liquid temperature is increased to 100°C,  of body's volume
1 immersed in the liquid. Then the coefficient of real expansion of the liguid
it (neglecting the expansion of container of the liquid) :

20°C 62508 S8 ey Faid” ol oo 8Y RS, ol BesiareduE®

%Eiﬁﬁ Se0038. B8 eRfdES W00C K DolEmd e Swd @)

SfalEruset® T Hod MR0S8. Gdss Sogy dm egbd Cmsan,
(Bosn ady @ Qwip agftely sondese da) -

(1 168 x w0~ ¢t @ 156 x 1070

@ 156 % 10~ @ 0156 » 10%c"

An insulated cylindrical vessel filled with an insulated piston of negligible weight
and negligible thickness at the mid point of the vessel. The cylinder cantains
a gas at 0°C. When the gas is heated to 100°C, the piston moves through a
length of 5 em. Length of the cylindrical vessel in cm is

6 Glwesd Srdwd ImEctend SONdeEBl W mouwh H6sdoIBl
SoSSntio ad pefy SsEe¥sy v ME Sy Dokdy S50 EAcERass:
@ Erade I°C §§ S0P 500 SuFb. ey 100°C 5 JeInypm
Swdesss 5 ol e ﬁaam,‘_:m:éms g DA (Doduue®)
1 1365 @ 213

@ 386 ) 646
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A reversible ongine converts one-sixth of the heat supplied infto work. When the
temperature.of the sink is reduced by 62°C, the efficiency of the mﬁ&iﬁ&dﬂb&eﬂ
The temperatures of the source and sink are |

sdowdy amSe@® V6 Josin w a6y bl cRose SRm e
Bt #&*gﬂﬁ& 629 sholixal choEdy ToN, 558 Mﬂﬁl“iﬂh LI
0oy, S Hoos ﬁﬁ‘u“fﬁﬂ! Sgadoe ¢

(1Y 99°C, 87T°C (2) 8B0°C, 37°C

—i

104,

During an adiabatie provess, the pressure of a gas is pmparkmﬂ %Mmba
of its temperature. The value of c,u’;, for that gas is :
% n.sﬁ“%&* (S absoth, ©F Pou bado o0 s #W&m S=nd

m@&rﬁﬁnb!&»&" aBs = S S Epa‘ﬂ,. Zmss

12)

6P

(3 4)

celin enf-x
b'ﬂﬁlﬁﬂ' |

104,

Two slabs A and B t-:t* r.:liﬁerﬁnt materials but of the same t.hmhmﬁmjmwd
end to end to form a compoesite slab, The theemal mndmiﬁﬁmuf&gﬂﬁ are
thy and %, respectively. A steady temperature diffurence of Lﬂﬁhnﬁﬂmm

across the composite slab, If &y = %. thie temperature dimw alub

A st

Gpay Scrwed Gl n‘é Soesse fe Sod Sdge A Bie By
Soasas, &;ﬁ@ sisdegr BTEK °5 SmSeBIA A, B adSTE e
Stharm ) Eobess %y & mm;g_ Sk Ness 12°C aﬁﬂgﬁm B
smfdaeded, k= % wouE A DSce &4 G 3|t DS

1y 44 {2) 6°C

&y 8C ) 10°C
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40 40

The wavelengths of two sound notes in air are ——m and —— m. Each note

195 193
produces 9 beats per second separately with a third note of fixed frequency. The
velocity of sound in air in mfs is ¢

dE* Gosh ﬁg@ ﬁgmw j_gﬁ m&ﬁﬂ:ﬁm %‘% m ﬁﬁbﬁaw%@aﬁ M T e,

| aﬁggm %@4 :E?.!.E'E:;i;@ga: He el S ﬁg.ﬁ::-_s.’ RESN 8 Sedaven

SPhRtob b6 5 Bhan (RRed®):

o

ay 360 320

3 300 (4) 340

106,

Two umiform stretehed strings A and B, made of steel, are vibrating under the

same teasion. 1f the first overtone of A is equal to the second overtone of B and

if the radius of A is twice that of B, the ratio of the lengths of the strings is

e i‘.ﬁ_géfﬁ“ Serifotud A Sbuky Bel oud SxbB w8 sartduneds

B Solidyonyon, A ergdedin, Baspeeend St e A Gy, DuGE wBizEc

B stagy, 5088 o8 Soni8 sEssdur woh, & Tom Ste rade INE:

M 2:8 @ 1:2

@ 1:3 (4) 1:4
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The focal length of a lens of dispersive power 0.45 whiih ghould be placed in
contact with & convex lens of focal length 54 cm and dispersive power (1,21 to
make the schromatic combination from the two lensés. in em is ¢

0.4b YPsm Fdge He dusdy, B4 Twte eggesdo ook 0.21 JFEw
Fsitge fie Biogrms Husos® b G, B JoM Suoem U8
©508 Gudrnor SREhEAFoD, SumDE acdgehy orgedto Dwd
("E‘-u.cfi:.ﬂﬁ"} .

(1) 45 (2) 40

@ 180 @ 180

Which of the following statements ave ¢rue in the context of a Compound
Microscope 7

iA) Each lens produces a virtual and inverted image

(Bl The objective has-a very short focal length

(C) The eyepiece is used as a simple magnifying glass

(D) The objective and eyepiece are convex and concave lenses respoctively
(1)  (A) (B) and (D) @ (B) and (C)

(3 (AL (C) and (D) () (B and (D}

docing ErEEnR SosuybE & ob BITHes] b0 ‘oneeges’?
(B) eFyy Suds, ScBomBS Sy BBy SOSERS

(B) &% dhsll »8 oo gedde @omaod

(C) of Sewdy o8 GOV sdyse FOhed mwm FEe

M) S, slferwn SO Sows el SogPod

(1), (A), (B) Sbess (D) (@) (B) #:0a% (C)

¥

@ (A, (C) 8t (D) (4) (B) ss0ots (D)
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109. A ray of light refracts from medium 1 into a thin layer of medium 2, crosses
the layer and is'ineident at the eritical angle on the interface between the medium
2 and 3 as shown in the figure, If the angle of incidence of ray is 6, the value
of € is :
& o8 $fwe Ardo l Hod wdde 2 Gwiy SwEl TN Sfusso
oY Huogd A e ofrilo 2 Hdak wind¥o 3 b Uy fo ®osY
goyoR Hodd Fwo i S#gc SoMmSod: Tob ddwo 568 Fwo O
‘wend, 8 Jend

39P
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In the Young's double slit experiment, the resultant intensity at & point on the
screen is 75% of the masimum intensity of the bright fringe. Then the phase
difference between the fwo interfering rays at that peint is @

el soe BDE Barded® 203 w8 Loni S8 ol Sigd sighsas

S8 @uEy H0E BESE° Th% 4B8. wond JpEUmS mNkl Do

ol SSmdue S Segsss o@ Dol 55;2 !
,z .
4 /

[i = (2

i3) (4}

piE

| =

111

If & bar miggnot of pole strength m and magnetic moment M is eut equally 5

times parallel to its axis and again 3 times pe cular to its axis, then the
pole strength and magnetic moment of each pieces are respec b

@ediidne m, slhidyel |wrdEsn M He SuerdbBpesdy o0 egyod
HaraBgane B o Sdedured, sgal souomn B Sdmbun s S505 0

ST LB N Sdy oSy Sug SR S8 SEE5N SuiPg el wraEiee

Sesisn STEEME @

'[]J '%‘

e =

=
| 3

-
Bl=

=

(:3) (4)

2|3
mJEI
ol

BS
=
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40P




112, Some physical quantities are given in the List | and the related units ave given
in the List 1I. Mateh the corvect pairs in the lists -
List 1 _ List 11
) Magnetic field intansity fe}  A-m
(B Mugnetic flux () Wb m™
(e Magnetic pole strength 5‘) Wh
@)  Magnelic induetion W Am’
) Am® |
S TR olinds wle [ 858 o8 souudols (e s
sles I & alhoe ebessts POEE sosel aE88ES0E

B | =Lee [
) sdoex Ja Sas fed  A-m
1 b eaidmed sfosve W Wh o2
| () w&imed iSsdc tg) Wb
; @) emidnes Eog (R} Am™
¢ it Am?
The carrect match is ;

& Ak Tadte), =), tel-gh (b)) FBY Kakth). (e, (c)ded, it -
i G G, (b)te), (3D, (@) ) (a4, G, (e)te), ()=t i
L1 A tully charged capacitor hus a capacitance 'C’, It is discharged through a small
| coil of resistancy wire, embedded in a block of specific heat ' and mass 'm’ under j

| thermally isolated conditions. If the temperature of the block is raised by AT,
: the potential difference V across the eapacitor initially is |
soirore s3b%o by 3BbuE Swf, FELwE 500 SEs ks -ﬁﬂ%&:ﬁ-ﬁ". .
WA Se '8 S8 'm de ol S 6t Brahs DE%Ge Hp Sy 'flﬁﬁ,hg? 1
Yo aFPe DLENE A% N8 AT B8RS, 3beE 5T4e Sy BB
&y ﬁ"i:;ﬁ?ﬁ.‘iﬁ' Bor, V Sl |
| 7 -z,mmm]” y [z_m AT ]“-@" )
: (1) [ © A ,|;
E 2 5'1‘ | - 1
) ('—”E—) @) 2 me ATO
f - |
: | |
Rough Work | {
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114, Two identieal condensers M._and N are connected in series with a battery. The
space between the plates of M is completely filled with 2 dielectric medium of
diglectric eonstant 8 and & copper plate of thickness % is introdoced hstween
the plates of N. (¢ is the distance between the plates). Then potential differences
acrpss M and N are, respectively, in the ratio .

Buts B0y HEeE 3ok Msten N o ef Heol® Bd Sogde She s,
M somsnd Sude Sy @deyy 6% Yowuse 8 re 5% r3H08t gpaoe
Dot N a’aﬁeﬁaﬁ' Bedo &Gy : diole e oA EoES oD,
(d 636 Sode gy Snoo) wand, M,Ne 5'8s %6y 2epad o

DE8,, S0
W14 @ 41
s 3:8 4) 1:6

116, The electric current ¢ in the circuit shown is :
Boff Srbi Loood® LSS eeEvo @ Dwd ¢

@)/ BA @) 24
@ 38A (4) dA

Rough Wnrk
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116, In the circuit shown below, the ammeter reading is zero. Then the value of the
Miﬂtﬂ.ﬂﬂﬂ Ria?l _ »
Bod Erbhd geaned® welyef Bl Doy wond 00%s R Qe |

| 12V 2V

i ; '1'1 i l :.— S :i+

50003 I @ |

T
S e —

1 500 @ 100 2
(31 200 Q (49 400 @

117. The thermo e.m.f of & hypothetical thermocouple varies with the temperature b
@ of hot junction as E = af + bo° in volts, where the ratio a/b is 700°C. If the I
cold junetion is kept at 0°C, then the neutral temperature is : '
(2) 1400°C
(@ 380°C
(4) no neutral temperature is possible for this thermecouple
LY EB¥OLE aucufio Qufy el Ddgoned peo, #4 Gob wld &

08% E=a04b0" (Sees)m drthod. gEypd A8 alb TO0C. Sud Nod
aEG 00 SE wold, dur S HE

i (1) 700°C

(2)  1400°C
+ i (3)  890°C
{4) & a&mmg&.! u’mg a:ﬁ;@!' sodsno FEge T

— T T T ————

=
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118. Match the following and find the corréct pairs :
List | List 11
fa)  Fleming's: left hand rule () Direction of induced current

(b)  Right hand thumb rle  (f Magnitude and direction of magnetic
induetion

(e} Biot-Bavart law (gr Direction of furee due to magnetic
induetion

(d) Fleming's right hand rule (k) Direction of magnetic lines due to current

g (Jod sele=ed® God sowed RBosed ;

arfies 1 weige IT

(@ pEch IHHIT Jwegs (@) (288 JupE Hoas 68

() WBEE FPusdes duogy () wobipod (wfe E0Srmo 0@ 6F

©  eoied FSE Ldtde (@) eamPnos Fwesy 00 wend

@ ol SA38 Dwesd (b Dhgd Wovdode 98T edyo8 Yav |
&%

(1) (a)dg), (bite), (ehtfy (d)r-Ch) (@) (ad-gh bRy, (e)4f), (d)-(e)

@) (@ Bh), (- td)-le) () (al{h). b)-Lg), -{e), (i)
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A canstant voltage of 25V is applied to & series L=} eireuit at £ = 0, by elosing
a switch, What is the potential dimmmmﬂmm&m and the inductor
at time f =0 7

L-R @ Soutnd8 t =055 Wiy Swbddes eoge 25V 56 5¢En
sHaE8Se Dhovti. ¢ =0 Doo B8 06%Ge STde &gy Sbek (edo
ge by PRISS S dcBod dowmod?

(13 _t’f;'_r"if-. 25V {2y 125V, 125V

@ 10V, 15V ) V.0V

The sensitivity of & galvanometer is 80 d&mm#ﬁmp. ﬁhﬁn»ﬂ'shum; 1 used,
its sensitivity becomes 10 divisions/Amp, If the galvanometer is of resistunes
20 2, the value of shunt used is ;

w9 mregmiel Eel Sy (maeps 60 Berrerselail, of So8 e o m
FREDE, ol Segerdrps 10 Sgrorerachat sgBon, e et U0
200 o B, eEEsio08 Zof BEfSo B :

1) 40 @_-/&ﬂ

(3 20Q @ 2o

- —




