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‘”“"I"IIN‘I lits five sections : Section A, Scetion B, Seetion C, ScctionD
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Al he sections are compulsory.
Seetion A containg sixie

i questions inwhich twelve MCQ of 1 mark and four
Y

SRCHHON nind e asoiing bused, Section I3 contains five questions of \n marks
el Seetion C eontaing seven quéstions of’ lluccnmrksc ach, Scction D contains

o ease study based questions of 4 marks cach aud section L contains three long
guestions of five marks each,

O Thviy 8 e overs il choiee, However, an internal choice has been provided in

gection 1, C D oand 15 You lmw, (o ullempl only onc of the choices in such
thestiong,

Ulge of ealeulator is not allowed,
(V) Youmay use the following values of physical const
¢ 30 /s
= Lox10-" C
h=6.63%10M )4

ants whete ever necessary
m, =9.1%102" kg

Iy =4 107 TmA-!

6, = 8.854%10-12 C2N-1py-2
Avogadio's number = 6,023 10 per pram mole

SECTION-A i
Multiple Choice Questions (MCQ)— 1?5}6=16

| un\nn tentions place athigh temp, because :

il | inetic enerpy is high enough to ovcmmnexcpulmon bctwcennuclel.
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(b) Nuclei break up at high témperature.
(c) Atoms are ionised at high temperature.

(d) Molecules break up at high temperature.

- For an ideal-step-down transformer, the quantity which is constant for both the

coils is -
@ c i ' Vol
) current in the coils (b) voltage across the coils
() resistance of coils . (d) power in the coils
When ron j . )
an electron jumps from some outer orb it to the innermost ofBATRIRE
: |

hydrogen atom, the spectral line belongs to :
(b) Balmer series.

(d) Pfund series

Lyman series
Ly a radiation of3

100 A.1n

(c) Paschen series
Photoelectrons are being obtained by irradiating zin®
hotoelectrons

order to increase the kinetic energy of ejected P

mcrcascd

(@) the 1nten31ty of radlatlon should be
n should be increased.

(b) the wave length of radiatio
(c) the wavelength of radiation should be decreased.
(d) both wavelength and intesity of radiation should be increased.

WIncb of the following statements is not correct 7,
(a) Whenever the amount of magnetic flux lmked with a circuit changes, anemf

is induced in circuit.
ed emflasts so long as the change in magnetic flux continues

(b) The induc
(). T he direction of mduced emfis given by Lenz's law.

(d) Lenz'slawisa consequence of the law of conservation of momentum.

The phase relationship between cuirent and voltage in a pure re31suvec1rcu1t is

best represented by :




]
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2> Thes _
t - (£~ Thethreshol * . i : :
| - enordrequency fora ceniain metalis v, When light of freq L
1s incident on it. the mays = o N uency v=2 v,
3 C‘s Pt = s ° e ~ i !
:,qusn % Ol 1ncident radiation is increased to 5 photoclectrons (m/s) is : '
(.a) 8)(105 ('b) —)xloé ‘ ‘.
(c) 2x107 @ 8x105
4
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10. A cell having an emf E and internal resistance r is connected across a variable *
external resistance R. As the resistance R is increased, the plot of potential

difference V across Ris given by :

=\ S

SRR S

A Vi
A%
(c) (d)
o Sn O T
"Equxpotcﬂtnalsurfaccs- NP A A T

(a) are closer in regions of large electric ﬁelds compared to regions of lower
electric fields. _
(b) will be more crowded near sharp edges of a conductor. -
(c) will always be equally spaced.
Ld{ both (a) and (b) are correct. 3
12. Which of the following statements is not true about Gauss's law ?
’ (a) Gauss's law is true for any closed surface.
(b) Theterm qon therightside side of Gauss s law includes thesumofall chargm

s enclosed by the surface. . o
O} Gauss s law is not much useful in caIcuIatmg electrostatlc ﬁeld When the

system has some symmetry.

() Gauss's law is based on the inverse square dependence on dlstance contained
in the coulomb's law. :
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Two statements are given-one labelled Assertion (A)and the other labelled Reason

(R). Select the correct answer (o these questions from the codes (a), (b), (¢) and
(d) as given below, '
(@) BothA and R are truc and R is the correct explanation of A,

(b) BothAandR are true and R is not the correct explanation of A.
- (€) Alistrue but R i false, .

2
(d) Ais false and R is also false, : () - ‘ e
(e) AisfalsebutR jg true,

13, Assertion: F ‘Crro-magnetic substanccq become paramagnetic above Curic lemp.
(\OwReason Domams are dcstroycd at hig g,h lemperature,

14 Assertion : Lenz's law violates the principle of conservation of cnergy.

Reason : Induced emf always opposcs the change in ma;,nclu, fTux I‘(,‘:]‘)()ll‘a‘lb](.
w for its | producuon | | ‘ |

P Assertlon : Density of all the nuclei is same.

> Rt,zrson Radlus of nucleus ij is dtrcctly proportional to the cube root of mags
number. | |

16 Assertlon The force of repulsmn between atomic nuclcus and a-particle varies
W1th dlstance accordmg to inverse square law. ‘
‘d ” Reason: Rutherford did o-particle scattering experiment,
' g . SECTIGNB . Cd
Short answer type questions— L | {7, 2x5?m’ e
L/ A light bulb is rated 15¢ W for 220 V ac qupply of 60 114 Calculatc 7
(ij/ the resxstance of the bulb et L
i) the rms current ihrough the bulb. | | e
1,9/( tate Gauss' law in electrostatics. Usmg this law derive an expression for the
 electric field dueto a uniformly changed infinite plane sheet. ‘
){ Use Kirchhoff's rules to dctermmc the value of the current 1 ﬂowmg in lhc clrcult

tome | gyl
P} Koo (? - ( . cy) o 2 N
oy ] “j'\ o ‘ . - - , '\J ‘ v i e
5 ) wf} Tk b PR e

by DR G
i




/) f}"ﬁ ] ER

IF ;t"” Y e 4 ) s ’" 1 ooy y
AP I i 4
. ‘A-vﬂw PP e ‘*‘4“"" prosnanand ot o T
§ ‘! L ], g ; //" s
— }”-'MW e & 9
A wa ks #oV 0 I Lo

200 Two point charpes AORC and - ApC are separated by wdistance of 40 cm in aif.

7 B ol 5 5 » . 3 L., ‘1

d G} Find the point on the line joining the charges, where the electric potentiall
o L - 2 N > O

(1) Also find the electrostatic potential energy of the system,

"t e , | ok = 2 state of
A1 Caleulate the de-Droglie wavelength of the electron orbiting in the n = 2 s1at€
hydrogen atom e ‘ iy,

P

2ECTION-C we @
Aunswer the following questions—-

A 347w}
~=. Arectangular loop of wire of size 2 cm#5 em carries a steady current of L AL A
. y ' L= ; ipure.

straight long, wire carrying 4 A current is kept near the loop as shown in the figu

IEahe lowp and the wire are coplanar, find Tyt
e x
1= dA Ar '
’ R A =l -y — W
& %9 “ 2 - - o N
AT Dl 34 P —. - 7 ‘“"Ljﬂ S
% - »™ y £ }!;3‘
L+ S " L ¢
£ » oy e ‘._:h d; q,.‘ »‘ %c ‘ ‘
L A d A8 cmn WA N 3
¢ e £ 5 A 1 Lo P
28 3 % L cay !
AN 2 : o !
, " s . | &‘3
N5 fcm i ~

(i) the torgue acting on the loop and

(1) the magnitude and direction of the force on the loop mm’ﬁe
O wire, L2, SRS S

23, Innsenes LOR circuit connected scross an ac source of variable freq

i i it

the expression for its inpedance and draw g plot showing its variati

frequency of the ne source, 28 g
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(4) Define self inductance. Write ; 1ts S.I. units.

(b) Derive an Expression for selfinductance cofalong solenoid of length 1, cross-

2/ sectional area Ahavme N number of turns.
Depict the behavioy, of magnetic field lines when =

(i) adiamagnetjc material ang (2

Phy. X11/MG-200
24,

(ii) apar dmagnetic material is placed in an external magnetic field. Mce

6/ the properties of these materials which explain this distinguis
26.  Anelectron and a photon each have a way
(Y their ‘momenta

(i) the energy of'the photon and
J;{/l ii)Kinetic energy of the electrop

The following graph shows the variation
v of'the incident radiation for two phot

ntion bricfly

ishing behaviour,
elenoth of 1.50 nm. Find :

of Stoppm“ potential V with the frequency
osensitive metals X and Y

hreshold wavelength ? Give
(if) Explain, giving reason, which metal gives out electrons, havi

energy, for the same wavelength of the incident radjation.
(m) If the dlstance between the hght source and metal X is halved“ 0

'r‘é;aéiS_éti
mg larger kmetxc

about-3.4 eV.
(a) What is the kinetic energy of the electron in this state ?
(b) What is the potential energy of the electron in this state 9

(¢) Which of the answers above would changg ifthe choice of the ze
¥E AT energy is changed?
"\ s ? 37

7)1 “
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SECTION-I)

Case Based Study Questions—

47254
29.” Case Study:
Read the following paragraph and answer the questions—
The resistance of a conductor 2t temperature ’Cis given py R=R (1408 yhere

s o resistarice at °C, R, 15 the resistance ai(fCandazzdwdw&amm% :
 constants of the material of the conductor, Over a limited range of termprsbires

that is not-too large. The resistivity of a metallic conductor is approvimaucy
given by pt= p,)( 1+atywhere « is the temperature coefﬁmfmi of resistivity, Hs
unit isK™ or °C™ . For metals, o is positive i.e., resistance increases with rise in
-temperature. For insulators and semiconductors, o, is nega}cive i.e., resistance |
- decreases with rise in temperature. .~ . '

ﬁgégmmm“‘. an)

z
G .,,
e 'gl.oo AP T S ;
0 50 100 1507  “ 777200 400 600 800 ' T
* Temperature T(K) Temperature T(K) Tcmperamre dependence
Resistivity pyof ~° Resistivity pyof . of the resistivity of2
 copper as a function " nichromeasa function typxcal semiconductor
of temperature T i ~of temperature T ;

( Fractwnal mcreasemrcsxstmty perumt 1ncrwscmtcmperaturcxs dcﬁncd a8 .
(@ resxstmty ; tempcrawrc coeff czent ot resistivity
c) conductmty' . (d) drift velcclty : '
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(ii1) Which one of the followmg patterns of electric line of h,m, i 001 poss

in field due to stationary charges?

i~
1
ifh“

+
@ —— 4 4\\
(C) YYY F WS (d)

‘ (iv) The figure below shows the electric ficld lines due to two positive charges.

The magnitudes E,, E, and E. of the electric fields at point A, 13 and C
respectively are related as

' - s %

(@).E;>E,>E, (b) E,<E_<E,
I3 C
(e’ EA=EB>EC (d) E,>E, =F,
SECTION-E
Answer the following questions— 5%3=15
31. (a) Draw a schematic diagram of a step-up transformer. Explainiits wor ing -

.. # principle. Deduce the expression for the sccondary 1o primar, -
ot ‘terms of the number of turns in the two coils. In an jdeal tmn‘sfcmu.a'C
thlS ratio related to the currents in the two coils? :
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(b) How is the large seale teansmizsion of electric energy over long distances

done with the use of trznsform ers? ’ 2
OR

(a) A series LCR circuit is connected to an a.c. source having voltage v=v_,sin ot.

Derive the expression for the instamznecus current T and s phase relaticinship

wthe applied voltage, Obtzin the condition for resonance to occur. 3
(b) Define’power factor. State the conditions under vwhich it is - 2
(i) maximumand (i1) miniroum
/{ (a) Twolong coarial insuluted solenoids, S and S, of equal lengths are wound
/"ﬁ‘u one 0 ver the other as shown in the figure. A steady current "I” flows through
( = the inner solenoid S, to the other end B, which iz connected to the outer

solenoid S threstso! ich the eame o < 1Tyn = e o3 -
solenoid S, through which the same current ™" flows in the opposite direction

0asto comeoutatend A. If n, and n, are the number of turns per unit length,
find the magnitude and direction of the ne magnetic field at a point -

(i) inside onthe axis and _ ‘

(i1) outside the combined system. o : 2

A ,{n ~%
’! ....
n;tms
N,wrns - i
(b) Draw the magnetic field lines dueto a current passmgthmugh alongsolenoid.

Use Ampere's circuital law, to obtain the expression _:fdrthermaggeticﬁe'id ,_

due to the current I in a long solenoid having o number of tumns per unit
length. '
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'OR 4 5
(aY’ Draw a schematic sketch of a moving coil galvanomctcr and describe its
construction and working. - &/ , 3
(b) "Increasmg the current sensitivity of a galvanometer does not necessarily
5 - increase the voltage sensitivity." Justify this statement. <2
33 ‘g)/ﬁenve the expression for the ,g‘Lg._ct_n__c:gmgnuaLat any point along the |
equatorial point of an electric dipole ? i !

) An electric dipole of length 4 cm, when 1;laced with its axis making an angle
of 60° with a uniform electric field, experiences a torque of 43 Nm.
Calculate the potential energy of the dipole if it has charge £ 8nC. 2
596/ Calculate the amount of work done to dissociate a system of three charges
1uC. 1 pCand—4 puC placed on the vertlces ofan cqmlateml triangle of side
10 cm. _ ‘ 2
. ~OR
(a) Two large, thin metal plates are parallcl and. close to cach othcr On lhur N
" inner faces, the plates have surface charge densities of opposite signs and of
. magnitude 17x107#cm? WhatisE:

(i) in the outer region of the first plate g : 1
(ii) in the outer region of the second plate and _ 1
(iii) between the plates? 1

(b) Two capacitors of uuknown capacitances C and C are connectcd first in

- series and then‘ in palallel across a battery of 100 V. If the energy stored in
the two combinations is 0.045 J and 0.25 J respectively, determine the value

ate theicharge on each capacitor in parallel




