
PHYSICS (Theo_ry) 

mfacf> fa$1H (�c&,1Ptid5) 
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General Instructions : 

_ (i) All questions are compulsory. 

(ii) There are 30 questions in total. Questions 1 to 8 ·carry one mark
each, questions 9 to 18 carry two marks each, questions 19 to 27

carry three marks each and questions 28 to 30 carry five marks
each.

(iii) There is no ouerall choice. However, an internal choice has been 
provided in one question of two marks, one question of three marks 
and all three questions of five marks each. You have to attempt 
only one of the choices in such questions. 

(iv) Use of calculators is not permitted. 

(v) You may use the following values of physical constants wherever
necessary

flTl1Pl �: 

� = 3 x 108 ms-1

h = 6-626 X IQ- 34 Js 
e = 1-602 x 10-19 C 
µ

0 
= 4n x 10-7 TmA-1

_l_ = 9 x 109 Nm2 c-2

4nc 

Mass of electron m
e 

= 9· 1 x 10-31 kg 
Mass of neutron m

0 
= 1-675 x 10-27 kg 

Boltzmann's constantk = 1-381 x 10-23 JK-1

Avogadro's number NA = 6-022. x 1023 / mol-1

Radius of earth = 6400 km 

aJ ·w m 3/f.fqref t ,

(ii) "ff{ JIN-W if ffr 30 JIN f I Jf"Ff 1 "ff 8 if � "!fR � aic6 </iT !, JIN
9 y 18 if ffl JfR° � 3Ni </iT �I JIN 19 '({ 27 if ffl m "rfl;, 3Ni <fiT f
"f/"2/T m 2s -# ao_ if m JTR" rm'/ m qi[ � ,

(iiiJ m-w if WP-r rrr irt � �- � , aeyfir, � � w T(i7i m if, efR 
3frFiT qR? � JfF{ 1f aik rffer Jiclff "cfR? "?ft:ff m if 31Rffi:q; '€/<Fr JRR /ificrr 
1fllT � I #{ JfRT if 3Tfl7c/iT � � qlR if Y � T(qi JfR @ cffiT # I
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(iv) #ie1jic12< if>� qi/-� -:rt/' r I

(v) � afTqfl/qi m 31N f.tlefcef&r1 7#ftfcf; � � "1fRT qif � "cfir �

{:

c = 3 x 108 ms -l 
h:::; 6-626 X 10- 34 JS 

e = 1-602 x 10-19 C 
µ

0
:::; 41t x 10-7 TmA-1 

_l_ = 9 x 109 Nm2 
c-

2

4ne 
� cfil wfu me= 9·1 x 10-31 kg

� cfil � � =.1·675 X 10-27 kg

d11d�l-ii'1 � .k = 1,381 x 10-23 J K-1 .... 

� <h1 ffl NA =:= 6:022 x 1023 / moI-1 

1!� <fil A = 6400 km 

1. What is the electrostatic potential due to an electric dipole at an
equatorial point ?

2. Name the EM waves used for studying crystal structure of solids.
What is its frequency range ?
'3tm ciil' rni�ctll1 � � � qi'8 -q � � cflffi �-� ot1lf qif
��l��tifu:R<Plff?

3. An electron does not suffer any deflection while passing through a 
region of uniform magnetic field. What is_ the direction of the magnetic

1 

1 

�? 

�� 

1 

9iW � M Q,<Ml�H � � GITT 'flrR � � Wfll � � mar 1 
� � cfil Rm � t ? 
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4. How would the angular separation of interfere_nce fringes in Young's
double slit experiment change when the distance between the slits and
screen is doubled ? 1 

-tjlr � � m if�� 1R � �!chl � qil � � 1l'\ o:1mc!i<01 A
� � iprcFT if cp:]f � � t ?

5. Two thin lenses' of pow�r + 6 D and -2 D are in contact. What is the
focal length of the combination ?

� m mi, � � + 6 D � - 2 D t � -ij W t I � <fit W
�<FITt?

6. The stopping potential in an experiment on photoelectric effect 1s

1 ·5 V. What is the maximum kinetic energy of the photoelectrons
emitted ?

�-� � � f<fim m if f.ro� � 1-5 v w , � "51c111�M��1.?i ch1
� � � cp:]f t

7. Two nuclei have mass numbers in the ratio 1 : 8. What is the ratio of
their nuclear radii ?

-ey 1lNcfiT <fit � man qif � 1 : s t 1 � � �-m qjf � 

cp:]f t ?

8. Give the logic symbol of NOR gate.

NOR Tic: qjf ocfi ffl �

9. Draw 3 equipotential surfaces corresponding to a field that uniformly
increases in magnitude but remains constant along Z-direction. How
are these surfaces different from that of a constant electric field along
Z-direction ?

3'H � t � ciH � � � � lffill'lUT lt Q_ch(-lAH � mm �'
� Z-fe:m t � � wm t 1 � � 6rf 1rffi � � � � t � M

��-�tz-fu:mt��? 
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10. Define electric flux. Write its S.I. unit.

A charge q is enclosed by a spherical surface of radius R. If the
radius is reduced to half, how would the electric flux through the
surface change ? 2 

� 1Ri<m c!il" � � I � S.I. l\f-l1li � 

�� qfciim R�t� %��t I� �cfit 3lI'clT �m

�. "ffi1rff��cf@��if�'1ftc«Rm? 

11. Define refractive index of a transparent medium.

A ray of light passes thro·ugh a triangular prism. Plot a graph
showing the variation of the angle of deviation with the angle of
incidence.

� mm � t �qciJ<1icfi c!il" � �

q;t{ Jfcfim � fc6m fl°'!Pllifil{ � � � t I 31TtRR <liTUl" -q 1lftc@;r t �
�cblUfll�cfit���,-

2 

12. Calculate the current drawn from the battery in the given network. 2 
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� 111t � � � ii "ffi � � mu qRcfifl!-kl � I 

13. Answer the following qu�stions :

(a) Optical and radio telescopes are built on the ground while X-ray
astronomy is possible only from satellites orbiting the Earth.
Why?

(b) The small ozone layer on top of the stratosphere is crucial for
human survival. _Why ?

(a) � -� � � � 11\ � � '1fIB i � X-�
�-� qi[ 3lUflR � .cfif � � � � � "ITT ffl t I
�?

(b) «l-ld194:St1 � 3itro m-{ 'CR mit--m � "Cffif � � � fi9'1!: �
t I�?

14. Define current sensitivity and voltage sensitivity of a galvanometer.

Increasing the current sensitivity may not necessarily increase the

2 

voltage sensitivity of a galvanometer. Justify. 2 

fcl'im �c,tj.fll.ilc.{ c!i7 't.TIU � elm � � ch1 � � 1

fc!im ��.ilsHc:{ c'1l 't.TIU �if�� -n: ����fen��
�i:ttj'r�m1���1
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15. Define the term 'linearly polarised light'.

When does the' intensity of transmitted light become maximum, when
a polaroid sheet is rotated between two crossed polaroids ? 2 

��"5!cfiM'<fil��li 

� � � �cl(l�s1 it, .fiq � � 3R � � cfi) � � �. or lJR71PTTf
Wffil<hl"ffisffif��mmt?

16. A wire of 15 n resistance is gradually stretched to double . its original
length. It is then cut into two equal parts. These parts are then
connected in parallel across a 3-0 volt battery. Find the current drawn
from the battery. 2 

f<lim tITT, � � 15 n t cfi) 1:tft-� � ti\ 600 � � 1Ff �
<bl � mi � t i � m � � \WU � <fiRJ � t I B ,wrt cfjf m
3·0 qfil <bl.� t Rm "B � � � M � f I � � "ffi. 1lt �

� � �

17. (a) The mass of a nucleus in its ground state is always less than the
total mass of its constituents - neutrons and protons. Explain. 

(b) Plot a graph showing the variation of potential energy of a pair of
nucleons as a function of their separation. 2 

(a) fc!;m � ciiT ���ii,� "l$- ffl 3fflclT - -�
�miRT-t¥f� �qilfmffit I��

(b) . �3i'Rf t 'T@. cfil � � it � cit �3lRT t � t �
t � ii � t � '!lfQi ffll!:

18. Write the function of (i) Transducer and {ii) Repeater in the context of
communication system. 2 

OR 

Write. two factors justifying the need of modulation for transmission
of a signal. 

· 
2 
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tRJR � iti � -q (i) �1.-«s,'{�H � (ii) �.J{lqd<h t cfirlf. � I 
3fWclT 

fcnm fur.rci iti �it;��� 6(1q�ljqi(ll � cf@ <!J" cfiRcli @frn!: � 
m��I· "' ' 

19. A positive point charge ( + q) is kept in the vicinity of an uncharged
conducting plate. Sketch electric field lines originating from the point
on to the surface of the plate.

Derive the expression for the electric field at the surface of a charged
conductor. 3 

OR 

A parallel plate capacitor is charged by a battery. After some time the 
battery is disconnected and a dielectric slab of dielectric constant K is 
inserted between the plates. How would (i) the capacitance, (ii) the 
electric field between the plates and (iii) the energy stored in the 
capacitor, be affected ? Justify your answer. 

� � � � ( + q) fclim �Hltjf�lct 'qffiqi � t ffi m:T 1rlT � I � 
3lITTT "« � � � iti � lR � qfffi �aIT m:TTt � I

�����"C!\�-aITt�o'.W<li-�� 

f<fim tlll'RR � "Bw q;) � "[lU � fcnlrr lflTT t, ¥9-«tflf �m

q;) � <n\ � � � cl'lff � � -qft � q<1-lycii<h K �. �au t

� w m � i 1 (_i) titTIITT ch1 mttTT, (ii) wurer ch1 �au t -.;frn fclWl-aIT 

o� (iii) '*1lITT � n �. 1/\ <PlT � 'WIT ? 3TI< 91l � � 1

B 
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20. (i)

(ii)

State the principle of working of a meter bridge. 

In a meter bridge balance point is found at a distance l
1 

with 
resistances R and S as shown in the figure. 

When an unknown resistance X is connected in parallel with the 
resistance S, the balance point shifts to a distance l

2
. Find 

the expression for X in terms of l
1
, l

2 
and S. 3 

(i) � ¾ cfiT cfil4�ullf11 9if � -� I

(ii) ��¾��fc$Jfuffd,����,Ro'.4JS��
·Wl" � l1 "ti\ >lf{ij � t 1

� >!fuu� S t � � � � � X � c!it � \l{ffil l "ITT 

� � � � l
2 

"ti\ l-'lllrll�Ra 'ITT � � I X t � l1
, l

2 
� S � 

� � � � � 
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21. (i) Sfate Faraday's law of electromagnetic induction. 
(ii) A jet plane is travelling towards west at a speed of 1800 km/h.

What is the voltage difference developed between the ends of the
wing having a span of 25 m, if the Earth's magnetic field at the

I

location has a magnitude of 5 x -10-
4 

T and the dip angle is 30° ?

Ci) mt�-��tf;rqq�1 

(ii) <litf * "ll'R" � � <h1' 3ffi 1800 km/h <h1' � � TJIBlIR" � I "f{l �
� t -ira-· 25 m � � I � ftro � � fi:lilcll•-tR � M, � �
� "Cf"{ � ·t � � CliT � 5 x 10- 4 T � ';Jffi qjf(Jl q;r 1lR

30° t ?

22. In Young's double slit experiment, monochromatic light of wavelength
630 nm illuminates the pair of slits and produces an interference
pattern in which two consecutive bright fringes are separated by

8· 1 mm. Ariother source of monochromatic light produces the
interference pattern in whic\l the two consecutive bright fringes are
separated by 7·2 mm: Find the wavelength _of light from the second
source.

What is the effect on the interference- fringes if the monochromatic
source is repl�ced by a source of white light ?
.:flr i �-� m � � t � qi) � � t � 630 nm � t
� � qiJ � � tf( o!lfciqi(UI ¾-";f � mID t � � � �

R t � � 8·1 mm� I M 3P{ � � � 'ij � oqfdcfi{OI
�il���Rt��1·2mm� I � <'llcf�>Utij"3fcfim
cfil � � �

* � ){Cfim � qjf � � t ffl � Slffi�INn � � m o!-lfciqi(OI �
"Cf"{ <PlT �·-cwn ?

23. Draw a schematic arrangement of the Geiger - Marsden experiment.
How did the scattering of a-particles by a thin foil of gold provide an
important way to determine an upper limit on the size of the nucleus ?
Explain briefly.
1lWR - � ffl c6f o!JqWlf4qi � � I � <€t 1fffffi "Cf?IT - i;ro �-cfiUTI q;r
Wli1lJR f<n« � � t � <h1' � mtrr ffl q;G Cfif 4t!�'lui � � J

� ffl � qUR �
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24. Distinguish between sky wave and spa_ce wave propagation. Give a
brief description with the help of suitable diagrams indicating how
these waves are propagated. 3 
� aM � � � m1T � � � � I�� cfi1 � -e,
�f.!fzy��f<li �cl"{1lfcrn���t ����

25. With the help of a suitable diagram, explain the formation of depletion
region in a p-n junction. How does its width change when the junction
is (i) forward biased, and (ii) reverse biased ? 3 
� 3Tit& 911 � � fc!im p-nmil#� �cfif�� � I ffic6T
(i) 314f<fM1 �, mil (ii) 9�ilfef�l<h � � "C1"{ W � tfi1 � fern "5fcliR

� mm t ?

     26. Give a circuit diagram of a common emitter amplifier using an n-p-n 
transistor. Draw the input and output waveforms of the signal. Write 
the expression for its voltage gain. 3 
f<lim n-p-n � <1iT � cfi% � � � <1iT � 3lfu:g- � I 
fur.@ t fmr (fl!lf f.rfu � � I � � � � � � � 

27. Draw a plot showing the variation of binding energy per nucleon
versus the mass number A. Explain with ti. help of this plot the
release of energy in the processes of nuclear fission and fusion. 3 
��A�-� t m � � '5lfu � # 1lftc«R ciiT � t �
m1li � I W ."!lTCfi tfi1 � � � � G?:Jf � � tfi1 >ITTfi<IT3TI
ij�����

28. Draw a schematic sketch of a cyclotron. Explain briefly how it works

(i) Show that time period of ions in a cyclotron is independent of
both the speed and radius of circular path.

(ii) What is resonance condition ? How is it used to accelerate the-

(a) 

charged particles ? 5 
OR

Two straight long parallel. con_ductors carry currents 1 1 and 12 in
the sam.e direction. Deduce the expression for the force per unit
length between them.
Depict the pattern of magnetic field lines around them.

11 

 and how it is used to Accelerate the charged particles



(b) A rectangular current carrying loop EFGH is kept in a uniforni
magnetic field as shown in the figure.

(i) What is the direction of the magnetic moment of the
current loop ?

(ii) When is the torque acting on the loop (A) maximum,
(B) zero ?

tll�¾li.'.1-1 c!if � � � I � <hl4S1011ct\ � � cfillTI c6f � cfi"8 
tf��q;)-m)trtt��I 
(i) � -� � �MtR-fl?l-l tr � c!if 3llctdi:hli:1 am q;j- "I'@ � � �

c6T � ey;u 1:R f.:rifc�m cfi\ffi 1
(ii) �q;]"�<Plfw? �cfiUTicii1�qi8*���"5fcfiR

M'1f@Tt?

3fflcIT 
(a) � � � tfl'.!'RR � � l% "ITT� -q � 11 w:rr 12.� 'ITT "®

t 1 � offG >I@ � � 1:R ti@ t � � � � I
� _'qTU am � $ �au i � c6f �

(b) ·m � � � � -� mua;m � EFGH M ((cfit14H �
e);i--q-ra-r�t I

Ci) � � t � 3Wl11l <tr RW � t ? 
(ii) -� 1:R cliT<ffii cffi-� � (A)�. (B) � t ?
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29. (a) What are eddy currents ? Write their two applications.

(b) Figure shows a rectangular conducting loop PQSR in which arm
RS of length 'l' is movable. The loop is kept in a uniform
magnetic field 'B' directed downwilrd perpe�dicular to the plane

of the loop. The arm RS is moved with a uniform speed 'v'.

Deduce an expression for 

(i) the emf induced across the arm 'RS',

(ii) the external force required to move the arm, and

(iii) the power dissipated as heat.

- OR

(a) State Lenz's law. Give one example to illustrate this law. "The
Lenz's law is a consequence of the principle of .conservation of
energy." Justify t�s statement.

{b) Deduce an expression for the mutual inductance of two long 

coaxial solenoids but having different radii and different number 
of turns. 5 
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(b) m -q � &!l�i'llcli!< � � PQSR � 1flff t � � RS cfil �
'l'� -� � llfu ���I�� M Q,iMl'lH � � 'B�--q -00
� -m- � t "m1" � � � fzy � I :fill RS <fit �tl4H 'G@ 'v'
� 7T@ ffl � t

l
X

X 

p X 

X 

X-

X X X R X X 

X X 

l 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

i-------v 

l 
X X 

X X 

Q X

X 

X X X 8 X 

f.!Y@f@o t � c$rcii � � 

(i) 'PfT 'RS' t ftro lR � �-� Gffi,

X 

X 

(ii) � qi) 7lfu � i fuQ; � � Gffi, �.

(iii) � � ?I' -q w- � '

� 

(a) � qif f;rcp{- �I� am§!IT � t ����I"� q;r
��mPJUTRlJITqiT1%�f t" �cli�<bl�� I

Cb) �- -� � qft,11fc:1<tit�, � � � -q;u c€r mJ1J'. M-m �, � 
��t�"$!cli��I 

30. (a) (i) Draw a labelled ray diagram to show the formation of
image in an astronomical telescope for a distant object. 

(ii) Write three distinct advantages of a - reflecting type
telescope over a refracting type telescope.

(b) A convex lens of focal length 10 cm is placed coaxially 5 cm away
from a concave lens of focal length 10 cm. If an object is placed
30 cm in front of the convex lens, find the position of the final
image formed by the combined system. 5 

OR 
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(a) With the help of a suitable· ray diagram, derive the mirror
formula for a concave mirror.

(b) The near point of a hypermetropic person is 50 cm from the eye.
What is the power of the lens ;equired to enable the person to
read clearly a book held at 25 cm from the eye ? 5 

(a) (i) fcnm��t�����4f.RT�$@l; 
� 'St<fim fcgtrr 311W � I 

(ii) 3Nc{cIT >lcfiR $ � <h1 � ff trocfcff >l<fif{ t � $ cft;r �
��,

(b) 10 cm� � t � � � � � � 5 cm� 1l\ q;r{ 10 cm

(a) 

(b) 

� � cfif � mt WT t I * fcfim � q;f � $ t "ffllR
30 cm � ffl, 'ITT � f.m°q � � 3lRflJ � <bl � �

-�I

��mvr � <h1 � �fcnm 3rcrm, �t��� 

��I

� $f "B � M � � HcfiZ � <hl � � � 50 cm t I 3tf 
'ffi1 cfil .8Jlmf cf<lT t f-;foo· � � � o!l@i � q;r � � 25 cm� 
-cr::�m��t? 
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