
General Instructions : 

(i) All questions are compulsory.

(ii) There are 30 questions in total. Questions 1 to 8 are very short answer
type questions and carry one mark each.

(iii) 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.

(iv) There is no overall choice. However, an internal choice has been
provided in one question of two ma,:.,,, .. me question of three
marks and all three questions of fiue marks each. You have to
attempt only one of the choices in such questions.

(u) Use of calculators is not permitted. However, you may use log
�if��

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

c = 3 x 108 m/s 

h = 6-63 X 10- 34 JS

e = 1-6 x 10-19 C

µ
0 

= 41t x 10-7 TmA-1

_l_ = 9 x 109 Nm2 c-2
4m: 

m
e 

= 9· 1 x 10-31 kg 
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(u) iffe1j&2 < ifi JTrllT7T <fi7 � -:rtt· � 'fffllfir 'l/R 3WWfc!i efr rff JfN
<1j1U/<1i14 "fTR1JTt qjf ffi qi?: tTcl1ff �- I

(ui) � 3fTCWFli � J1fTT f.lt.tfM&rt '1iffrrq; � � 'lfRf w 3Tfllf1r qi?: 'ffcli& 
t: 

C = 3 X 108 m/s 

h = 6-63 X 10-3'1 Js

e = 1-6 x 10-19 C

µ
0 

= 41t x 10-7 TmA-1 

_l_ = 9 x 109 Nm2 c-2 

41t£ 

me= 9-1 x 10-31 kg 

1. A hollow metal sphere of radius 6 cm is charged such that the
potential on its surface is 12 V. What is the potential at the centre of
the sphere ? 1 
� � 6 cm����-� clit � � � 1TlTT·t fqi ��qi]'
fct,rq 12 V� � t I� 1TIB � � 1["{ � � "ITT7IT?

2. Two bar magnets arc quickly moved towards a metallic loop connected
across a capacitor 'C' as shown in the figure. Predict the polarity of the
capacitor. 1 

. . 

_ � it eyifu: � � -ey � � _ clit, -� � 'l<fi � 1:!m (cf[) 911 arR �

B 'R '1[]'<TT � i, � � WTIITT 'C' � � ('¥.l) t I mTIITT <bl ¥{9fil � 

� � 
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3. How are microwaves produced ? 1 

4. Define the term 'stopping potential' in· relation to photoelectric effect. 1 

. 5. Write any two characteristic properties of nuclear force. 

6. What happens to the width of depletion layer of a p-n junction when

1 

it is (i) forward hiased, (ii) reverse biased ? 1 

7. 

8. 

� p-n � <h1 mm %f <h1 � (�) 1R cFlf � mm t � p-n W-1

(i) dl!lfl!_�lcfi � "ITT, (ii) q�ilk�lcfi � "ITT ?

Where on the surface of Earth is the vertical component of Earth's 
magnetic field zero ? 

� � � 1$' � �� � qjf llR "9:ZrTT c!i'r � (1-TS") 
,:, 

tr{�� 

�? 

Define electric dipole moment. Write its S.I. unit. 

9. Net capacitance of three identical capacitors in series is 3 itF. What
will be their net capacitance if connected in parallel ?

1 

1 

Find the ratio of energy stored in the two configurations if they arc
both connected to the same source. 2 
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€R � (�-�) � � � it � cliB (�) "Cl\ ffi � (¥J)

mfutT 3 µF ! I "llR � 1l"1ffllf (� �) ij � � (�) �. "ffi � 

¥mfurrfc!icRt�?

� $TI man <�> � � cliT � "€IT � � �- �- m � � WliT{ � 
�-ijtif-@�<lif���I 

10. ·wnte· the expression for Lorentz magnetic force on a particle of
charge 'q' moving with vel�city i in a magnetic field B . Show that
no work is done by this force on the charged particle.

OR 

A stea<;l.y current (I1) flows through a long straight wire. Another wire 
carrying �teady current (I2) in the same direction is kept close and 
parallel to the first wire. Show with the help of a diagram how the 
magnetic field due to the current 11. exerts a magnetic force on the 
second wire. Write the expression for this force. 

B � $ if -: WT � 71@ cfim � 'q' 3fflf t fclim qj1Jf � WR cl@ � 
� � ii; � � � I � � 1% � � ml' � qi1Jf "Cl\ 
c!iW � � � � � 

� � � oR � 1;cfi � � � n1) � m wr t 1 � ('l'R t w
am � WIRR, � � err{ t@l lfllT t � 12 � � Y:TIU, 11 t1 m fu.-m 
ij '51$ °ITT Wf t I � � (m) q;t � � � 1% f<nlT 'S!<ITT, 'tlTU l1 
�cfil'(UT�$l �clT{lR��Gffi�i I ���ful( 
�� 

2 

2 
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11. In the meter bridge experiment, balance point was observed at J with
AJ = l.

(i) The values of R and X were_ doubled and then interchanged. What
_ would be the new position of balance point ?

(ii) If the galvanometer and battery are interchanged at the. balance
position, how will the balance point get affected ? 2 

� � (�) t � ffl �. � � (� �) J TR 1WTT lflIT, 3ITT 

AJ = l.

(i) R 3ltt X t _'tl'RT 9il � cg � 3Titm � � fu.1rr lf<fl, m � �

ctr � Wlifu � "ITT1TI ?

(ii) � � � mra � TR �i:tj'17'llc.{ 3m: fil CliT � 31ftR1 -q �
-ey � m � � "CR � "5Mfcl t$rr ?

12. Mention various energy losses in a transformer.

6 
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13. A parallel plate capacitor is being charged by a time varying current.
Explain briefly how Ampere's circui�al law is generalized to
incorporate the effect due to the displacement current.

1% � � ti��� t m2f -qftqm tiTU "B � fc6m �-"{ID t

m)-q 1l � � fcti � mu t qlRUJ 3m Sl'lllcf ciiT *l'll<i�H � � �.

fcfiB WfiR � t -qftq$J R<lli· qjf cxl[Qcfilcfi{UI � � �

2 

14. In the given circuit, assuming point A to be at zero potential, use

Kirchhoff's rules to determine the potential at point B. 2 

� � � ll, � llf.IB � fc!i � A tR � � l � � R<PTT t
�mt",� BtR�Wcf� I 
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15. Using the curve for the binding energy per nucleon as a function of
mass number A, state clearly how the release in energy in the 
processes of nuclear fission and nuclear fusion can be explained. 2 

� ™T A � lfitR � 011' �. � �3*r � � 91T � 9ffi � �
om it, � � am � tiwr.=r � i:i � fcrg;u; � chl �
� <bl � � t ? � � I

16. What is space wave communication ? Write the range of frequen,;;ies
suitable for space wave communication. 2 

3fflim-tWT � cf<lT mor t 1 3TI<m1-� tfiR1II � 3WffeJ 'Titm � � �
mor * ?

17. Plot a gr_aph showing �he variation of coulomb force· (F) vers�s C12),where r is the distance between the two charges of each pair of 
charges : (1 µC, 2 µC) and (2 �lC, - 3 µC). Interpret the graphs 
obtained. 2 

3ffl � � �' (1 µC, 2 µC) am (2 µC, - 3 µC) t � � � (F) c!iT 
c�) t "BI2f � � t fm( � (mi:li) � 1 zyTT m "Tllf 1i � � 
� � c€t crft rt I mG1 � (w) c€t � � 

18. A thin straight infinitely long conducting wire having charge density
A is enclosed by a cylindrical surface of radius r and length l, its axis
coinciding with the ]ength of the wire. Find the expression for the
electric flux through the surface of the cylinder.
A r � � l t "Q_c6 <it·Hlctill 1[fo (�) -q, ). 31ffiT � WIT � �
c!iT � 'Qct"ffi, mm � 'ill\ � � I �li1<1li:hl{ 1[fo <ti �. cfR chl � chl
"Wlfffi � I ¾t-HlchH 1z1o "B �- 'CfWR1 � fm( � � � �
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19. Two heating elements of resistances R
1 

and R
2 

when operated at a
constant supply of voltage, V, consume powers P 1 and P 2 respectively.
Deduce the expressions for the power of their combination when they
are, in turn, connected in (i) series and (ii) parallel across the same
voltage supply. 3 

R1 -am R2 � � ?J <1l1R 3!qtfq, � (�) � V � 1% � -mo
if � � 'CR, � P

1 
3m: P

2 
ffl o!PT ciim ! I � � "3m � -mo

-?r �Ci)� u n2ff (ii)� c�) �. � � (�) �:. m
zy;ff � (�3TT) It o!Fl ffl � � � � �

• 20. A converging lens has a focal length of 20 cm in air. It is made of a 
material of refractive index 1·6. It is immersed in a liquid of refractive 
index 1·3. Calculate its new focal length. 3 

&i4qJ..Ji<h 1·6 � � it � � � "ffil chl � ii � � 20 cm� I � 
$ it 1·3 3'.iqqJ.\ich � �.-q � ll<TT I � � W � 'c!iT � 
�I 

21. (a) Using de Broglie's hypothesis, explain with the help of a suitable
diagram, Bohr's second postulate of quantization of energy levels 
in a hydrogen atom . 

(b) The ground state energy of hydrogen atom is -13·6 eV. What are
the kinetic and potential energies of the electron in this state ? 3 

(a) � mrffi <fil 4Rcb�..JI � 3ffl if,

� ain: ���<lit,
�

81��1\lM 'CR'GfUJ -?f � � � cfcfRl{

� 311W cm) cbl � ir m 

(b) t:l��i�H � q,1 R9WJ m � - 13·6 eV mcft � 1 � m ii
� 911-W 3ffi � � � � i
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22. You are given a circuit below. Write its truth table. Hence, identify the
logic operation carried out by this circuit. Draw the logic symbol of lhe
gate it corresponds to. 3 

� � 1'JV; -qftq� �����I� W � ml qi!"� cf@t 
ncfi � <�an) <bl" 1«/'q'f,t cti1f-i1� 1 � wm �qi"[� m � 1 

23. Draw a labelled diagram of a full wave rectifier circuit. State its
working principle. Show the input-output waveforms. 3 

1I°l W1l � � qjf � � 31ro9 � l � � �

� I f.m'TI 3lR f.ri@ "ff{Tl-ri qi) � I

24. Use the mirror equation to show that
(a) an object placed between f and 2f of a concave mirror produces a

real image beyond 2f.
(b) a convex mirror always produces a virtual image independent of

the location of the object.
(c) an object placed between the pole and focus of a concave mirror

produces a virtual and enlarged image. 3 

� tllilcfi{DI <!if � � � � � 

(a) � � � f 3lR 2rt � {@ � cfif �. 2f � 3lfll ('R) 3W

c110fclq; mm � 1

(b) � � � � � cR'@l t � � 'R '4'r m I

(c) 3rcrc@ � t � 3W R t � {@ � <!if � 3lM!m am �
"ITTol % I
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25. Write briefly any two factors. which demonstrate the need for
modulating a signal.
Draw a suitable diagram to show amplitude modulation using a
sinusoidal signal as the modulating signal. 3 
� � (fur.@) cfiT � <bl Jll<Hll<Mll � mfil �, W � iti � � if
��qif{qi(cfiRUT)�I

3m � cfiT � � � � � 31lffl �' mif aJlc!™ll fu"r;@ qjf
3"Clmlf � fu"r;@ <bl 'lTTRf M 11<11 m ,.., 

26. Draw a plot showing the variation of photoelectric current with
collector plate potential for two different frequencies, v1 > v2, of

• incident radiation having the same intensity. In which case will· the
stopping potential be higher ? Justify your answer. 3 

� ffisffiT � v1 cf� v2 • (v1 > v2) t � � fcMi{urr t ft;rQ:, �
� (W) � � �. WITTT-MWL � il=i � <lil mR t � 1ITqj (<ffli)
� 1 ��it F-rom fcrircf qjf tlR am 'ITT1lT ? am� t � ii qiROT 
(ocii) � I 

27. A compound microscope uses an objective lens of focal length 4 cm and
eyepiece lens of focal length 10 cm. An object is placed at 6 cm from
the objective lens. Calculate the magnifying power of the compound
microscope. Also calculate the length of the microscope.

OR

A giant refracting telescope at an observatory has an objective lens of
. focal length 15 m. If an eyepiece lens of focal length 1 ·0 cm is used, find
the angular magnification of the telescope. 

If this telescope is used to view the moon, what is the diameter of the 
image of the moon formed by the objective lens ? The diameter of the 

3 

moon is 3·42 x 106 m and the radius of the lunar orbit is 3-8 x 108 m. 3 
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F6tIT ����ml 3lR ¾cliT � q,1 � � � 4cm 
am: 10 cm t I � � <liT � � � 6 cm� wr � � _I W � 

� <b1 3ifq� � 3ITT � � 'Il m- � 

fchm � � � mIB tfficfffi � � dlM��lf<ti ITTT � -� � 15 m 
� 1 � � 1·0 cm� <iU q;t ffl mi cnT ffl1T mT �. oT � � 

qjf � � fclio;{r 'ITT1IT ? 
* � � � � <liT � �, m� � � mraR � �

� qjf oll'ffi fcncFlr � ? � cfiI o!l'ffi 3·42 X 106 ffi i 31R � cfif �
ch1 R 3·8 x 108 m � I

28. State the importance of coherent sources in the phenomenon of
interference.
In Young's double slit experiment to produce interference pattern;
obtain the conditions for constructive and destructive interference.
Hence deduce the expression for the fringe width.
How . does the fringe width get affected, if the entire experimental
apparatus of Young is immersed in water ? 5 

OR 

(a) State Huygens' principle. Using this principle explain how a
diffraction pattern is obtained on a screen due to a narrow slit on
which a narrow beam coming from a monochromatic source of
light is incident normally.

(b) Show that the angular width of the first diffraction fringe is half
of that of the central fringe.

(c) If a monochromatic source of light is replaced by white light,
what change would you observe in the diffract.ion pattern ? 5 
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o!1@cfi{D! � -q �-� 'ffim Cfif � �-�, -� I 
-tj1r � �-ma m -q �@cfi{O( � Jjfl{f �- :� �. m ij?TT � &1facli{01 
<tr � m1<f � � � � it � t -� � � (�) � 
� <PT t m t it � cfiT tiRt l) sG!t � �. m � � � >NTfcIB 
�? 

� '  

3Ncff. 

(a) � c!il ftr.sRf cf"<lT t � 1 � � � "3ffl � � m �

fqj � fclim � (�) fu;R" (�) lR, fcntjt � � t � �
3lR qlflT � fct;{D(�, � � .mffi t 'ffi � 1R fcrc@;r i)z:f �
oR"ffi t I

• (b) � � fqj >f� fcr«<R � it � �. � � qi1 c@1TIT<f
� <li1 3W:IT (1/2) mm t I

(c) * � � "Q{IB t � ll\ 'ffif � mo fu<TT �. m fcrcra;r i)z:f
ll3TT'T<lifcf<lf-qftcfcR��?

29. (a) State the principle .of the working of a moving coil galvanometer,
giving its labelled diagram. 

(b) "Increasing the current sensitivity ·of a galvanometer may not
necessarily increase its voltage se_nsitivity:" Justify this statement.

(c) Outline the necessary steps to convert a galvanometer of resistance
RG into an ammeter of a given range.

OR 

(a) Using Ampere's circuital law, obtain the expression for the
magnetic field due to a long · solenoid at a point inside the
solenoid on its axis.

(b) In what respect is a toroid different from a solenoid ? Draw and
compare the pattern of the magnetic field lines in the two cases.

5 

(c) How is the magnetic field inside a given solenoid made strong ? 5 
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(a) "il'"R � mwwft ( ��rJ!�l{) � ft:r.&Rf IR � <li«ff t � 3"ffi

3W6T � � � �·1

(b) "fc6m ��-iliil2< <h1 mu-� c!iT � � � �-� c!iT ,n

� � � t l11 
� � t W!28 -q net (cfiRUT) � I

(c) Ra � � fcfim ��-ll4tc'.l cfil t%m � 7fCt (mo) tJfuR � � i{

�cfi8t�3WWfcli�qjf�I

3WcU 

(a) � � lffiffl f.rlJiJ � '3ffl �, � � qfl-11ft1cfil � 'ifur<, � �
� fcfitrr � �. � eh � �' � $fq; � �

<b) fc6m qf<-11fcl&i1 � 1% � � � � mor � ? � zy.n � @l!: 
��Ufil3Ticf;f���gFRT� 

(c) fcnm <fr� qf<rilfcl<b! � %n � p):;r c!iT 3ffl � � � �
t ?

30. State the working of a.c. generator with the help of a labelled
diagram.

The coil of an a.c, generator having N turns, each of area A,· is
rotated with a constant angular velocity w. Deduce the expression for
the alternating e.m.f. generated in the coil.
What is the source of energy generation in this device ?

OR 

5 

(a)_ Show that in an a.c. circuit containing a pure inductor, .the 
voltage is ahead of current by 1t/2 in phase. 

(b) A horizontal straight wire of length L extending from east to west
is falling with speed v at right angles to the horizontal component
of Earth's magnetic field B.
(i) Write the expression for the instantaneous value of the

e.m.f. induced in the wire.
(ii) What is the direction of the e.m.f. ?

(iii) Which end of the wire is at the higher potential ?

14 
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� � 3Tit© c€t � � q${ � fcfi � mu (a.c.) � � � 
en@ t I 

f<lim � mu� cb1 � it N � t I �qi[� At I ¥ffi 

Q.cfil-itlH c!i1UiP:r � (i) u � � WI � I � � -q 3m � �� 

� (fl:/:l.V;li.) t @"Q; � � � � I 

��-q��c!if"ffin<FITt? 

Ca) � � fcfi � m qfR M � 'Elm (a.c.) � l �

� (cfiffi) 1l � '!:1RT U n/2 3WT Will � I 

• (b) � Lc!iT, ��mm cfR, ��-�Rm t � t �� t
��Btp�t�v<trr�mwrt 

(i) � <fR -q � �-� i@ (t�.V;li.) $ � lfR t �
� �

(ii) � �-c!Wli � cf�-�-) c€t Rm 'ifl.!T mlft ?

(iii) � cfR t fclill fm � � � fm � 3ffl (�) � ?
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