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(iJ � m J:rRcllef t I ffl m-T:f;/ # jiff 26 mt 1 
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(iiiJ &1]g 31 * s m t, � cn1 1 3Ten -g 1 '(gUg q ? s m t, J/fllefi t 2 � t 1 
"(g1Jg '8 ff 12 m t, � t a JTcn t 1 &ey q ff 4 31ch 'ff>! � � m 

8 J:lo/r "@ls "lT ff 3 m t, "Jffllcfi t 5 Jrcii { I 

(iv) m-wrff"8"ll!lr.rrw/&?l�8lrfffi, �3Tcnl'f/T&�'JTR#, "ff/;{Jiqff ·
� � m ff Jtk rrf.q Jjqff � "fft;:ff 'JlR7 ff Jlt..flRq; i:fl1:f "JlqF1 � TfllT # I
� "flR7 ff 3fTT:lcliT � 1TT( qlR ff ff � � JfR 'tf mT °9 I

(v) � Jll4:t2/#j � JlTfl. PIA#tflsd ,#frrq; Pl2trllchJ° -q; 'J/T;fi 'ifiT 3f{l/11! q;,: � f:

C = 3 X 108 rn/s 

h :::: 6•63 X 10-34 Js 

e = 1 ·6 x 10-19 C 

µ0 
= 47t x 10-7 Tm A-1

to= 8·854 X 10-12 C2 N-1 m-2

_l_ = 9 X 109 Nm2 c-2

4m: 

me = 9· 1 x 10-31 kg 

� cf)T s!_&.141-1 = 1·675 X 10-27 kg 

mif;f cf)T �&.!41-1 = 1·673 X 10-�7 kg 

&lltjl•ils:_1 � = 6•023 X 1023 ma- mtf lITT, 
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General Instructions : 

(i) All questions are compulsory. There are 26 questions in all.

(ii) This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(iiij Section A contains five questions of one mar.k each, Section B contains 
five questions of two marks each, Section C contains twelve questions of 
three marks each, Section D contains one value based question of 
four marks and Section E contains three questions of five marks each.· 

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

(v) You may use the following values of physical constants wher?ver
· necessary :

C = 3 X 108 rri/s 

h = 6·63 X 10...;34 Js 

e = 1 ·6 x 10-19 C 

µ0 = 41t x 10-7 Tm A-1

·eo = 8·854 X 10-12 C2 N-1 m-2

-1-= 9 X 109 Nm2 
c-

2 

41tE 

fie = 9· 1 X 10-3l kg 

Mass of neutron= 1·675 x 10-27 kg 

Mass of proton= 1·673 x 10-27 kg 

Avogadro's number= 6·023 x 1023 per gram mole 

Boltzmann constant= 1·38 x 10-23 JK-1
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SECTION A 

/4' ���mUT3TIW�� AB, �"ffi1-q;) f;t�fqa�� I ��"ffif
��<TT�I 1 

The line AB in the ray diagram represents a lens. State whether the lens 
is convex or concave. 

� � � t �-� i@ (t�.�-) om� ql(>*ca1 t � � (�)
�I 1 

Distinguish between emf and term,inal voltage of a cell. 

� �-�- (a.c.) tTftcrw � • t � mftfil-S1fat.1id t qf{c:4J-1 (fci,:kH) cm
�t��m-g;�I 

Draw a graph to show variation of capacitive-reactance with frequency in 
an a.c. circuit. 

What is the function of a 'Repeater' used in communication system ? 
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,l��> � � ;if(Oll,Xic6 � cfiT � wrct. � � � � � � � I � �
� SfiOlk4c6 3lml� B-a A ��-ij����TfR��cf;if
W1TI? 1 

•B

The field lines of a negative point charge are as shown in the figure. Does
the kinetic energy of a small negative charge increase . Qr decrease in
going from B to A ? ·

wqll 

SECTIONB 

·B

� � 'IRP-IH $�<f?l'1 cfiT � ct{•l�'c4 cfiT TfR, 6 x 10-17 J � q@ � cfiT
d<'l�ut '$ � � I $�<f�l'1 � � cfiT qftcf;cl'1 � I 2
The equivalent wavelength of a moving electron has the same value as
that of a photon of energy 6 x 10-17 J. Calculate the momentum of the
electron.
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7. � (� (f{JT����t? �-fch �-6il�@41 t�
���"ef;T���oef>�t����� I 2 

What is ground wave communication? Explain why this mode cannot beused for long distance communication using high frequencies. 
/ ffi ii; � f:l<i\u�� N;ll "« Wnm i'fit 1;si ffiUf .,! ,f<f;R :rrnfi i f<f; 3lffiR

� cnr � f.rra cfilUT t lfR t� t "ff2TT � � ep1 lfR � t � cfiT
3/4i l�cf>lUTcfir'G'H�-1

3{� 

�},-( � lfl� -ij � c€t � cfiT qf{cficl1 - � � � ffl � . 
lfR 45°i I 
cf<fT � �°$lfl� t � �t �� "cfilUl cf;T liH ���

�'tR��t?�� 
A ray of light passes through an equilateral glass pri�m such that theangle of incidence is equal to the angle of emergence and each of theseangles is equal to 3/4 of angle of prism. Find the angle of deviation. 

OR 

Calculate the speed of light in a medium whose critical angle is 45° . 
Does critical angle for a given pair of media depend on the wavelength of 
incident light ? Give reason.

/. � � � 4f<cfi�4..jl � 311� 'CR, coa.fR:i � ffl t cfc41.:llcfi{OI � �

2 

2 

������'*t��t? 2
How does one explain, using de . Broglie hypothesis, Bohr's secondpostulate of quantization of orbital angular momentum.? 

� ffi 'q � �l=ftc< � -ij,. �MA� 40 cm� 1R >fTtij � t I �
Rt m� �uA�4 -ij 10 Q cf;T �ll � 'tR ��A� 60 cm ?ft��

mmt m R � s i lfR cf;T qf<cficl1 - , 2



In a meter bridge shown in the figure, the balance point is found to be 
40 cm from end A. If a resistance of 10 Q is connected in series with R, 
balance point is obtained 60 cm from A. Calculate the values of R and S. 

�ll' 

SECTIONC 

� mr � � cfiT � � � 3�uRo, -a � -Fcn � � -crftc@f ,sk1'14 
� rfrr �-ij, � 1:lffl 'q ��mu rfrr �·cnT 'lc!GiiH �-ij 
� ���14i:fimoTt I 
�"cfl'lll�cfi'fl<i-� 5 mHt I� Slc:U�a.� �cnTll1130 ms 

�. -ij 4 A� lA if� t I� �-ij m �-� � (t�-�.) cfi'f "J:fR 
qftcfiWtd � I 3 

�?Jell 

,Sklc:fifc4 t � 'JTmf q;r �, �-fci�Ri4i\ -ij � TTmf ���WR 
fiffl 't ? �� -ij ;cm � I 
�� (��) � 1!� ·cnr �klc€14 8)-;r � 0·4 G t I 1!� � 
�kl4'4 � �mo� 1 �lfcfft =1!�rfrr� =64ookm. s 

State Lenz's law. Illustrate, by giving an example, how this law helps in 
predicting the direction of the current in a loop in the presence of a 
changing magnetic flux. · 

�given coil of self-inductance of 5 mH, current changes from 4 A to 1 A 
in 30 ms. Calculate the emf induced in the coil. 

OR 

In what way is Gauss's law in magnetism different from that used in 
electrostatics ? Explain briefly. 
The Earth's magnetic field at the Equator is approximately 0·4 G. 
Estimate the Earth's magnetic dipole moment. Given : Radius of 
the Earth = 6400 km. 
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· �-"S�ch14 . � � _ � mm � ? "ff (WTT � � cflT � �- i ?
+ x-3l&l t • 11lR (�) � � �-"S�cfi)4 cWIT cflT � �-m

� I � <i� 1i:aicfil4 � � � • I � <i� "S�ch14 � t
qfhilOTI (lfRl) (i� � � WT� "ffi �tf cf>1 -- I 3
How are electromagnetic waves produced ? What is the source of energy
of these waves?

vfl�,;w a schematic sketch of the electromagnetic waves propagating along
the + x-axis. Indicate the directions of the electric and magnetic fields.
Write the relation between the velocity of propagation and the
magnitudes of electric and magnetic fields.

13. f�;�f(U�41�Fcki:4 � � aFr-Pi4aich om� 31q � -ij �>Tm� 1 
� )J�lt',�fctc:.i:4 �� �-3N 3TI"g, a-� -ij, 100 "fe:;r t I�-� t mR[,
� 1:JcJ� 'q;T �Rl�R.a � � � 'i:rR cflT 6·25%m1TT?. 3
Obtain the relation between the decay constant and half life of a
radioactive sample .

. The half life of a certain radioactive material against a-decay is 100 days.
After how much time, will the undecayed fraction of the material be
6·25%?

14. � � t l-ifcl<iH (�) -ij � � � � if@t cflT � U9T � t··?
� � t � � t �-ij � t f°B&I� cf� chl4fclfu � �
�3lroi��e!ll@��� I 3
Write two important considerations used while fabricating a Zener diode.
Explain, with the help of a circuit diagram, the principle and working of a
Zener diode as voltage regulator.

� � -ij � � tfftcr� (�) cfiT � mturr cnr lfR mo�, � �

�qfur�tflfurr lµFt l�Xo�Yfu°ct��6V����cft
�, m � trfttr� (i) 'Cf\ � d'm (ii) -ij � � cflT 'i=rR mo � 1 3

x�
l
�I-•Y
YI 
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Find the equivalent capacitance of the network shown in the figure, when 
each capacitor is of 1 µF. When the ends X and Y are connected to a 6 V

battery, find out (i) the charge and (ii) the energy stored in the network. 

16. 3�© - "ref> � (41l�1414k<) � � -q{ 3lltTifuf i I � �
� � � fcF;tfi � (41l�1414k<) cfit mu t!W�dl lt � cfit �
� i I fcF;tfi � t �-� � (t�.�-) cfil lJPrR t �, ct

"'
1�lifil< � . 

� -ij ·� (41l�141iftl() cfil � cfm cft � i? 3 

State· the underlying principle of a potentiometer. Write two factors by 
which current sensitivity of a potentiometer can be increased. Why is a 
�otentiometer preferred over a voltmeter for measuring the emf of a cell ? 

rJ!/f (a) � t � � t � -ij '�Rf;(orf c6t �, 1:fG cfil i:rftmfu 
-I

(b) Q_c+,qoff � cfit m � � -ij � (1"@ '{1T c€t 3lf\ � -;f@' '{1T cfit i I
� � cfit � � i I��� (i) ma�.� "5ITij �
� c#rr � � t Cii) Wnm-$clq,�r�, cfiT � � � qiJ 

lffi�i?3ltR"3ffl"c6tffet��� j 3 

Define the term 'intensity of radiation' in terms of photon picture
.,,of light. 
Two monochromatic beams, one red and the other blue, have the 
same intensity. In which case (i) the number of photons per unit 
area per second is larger, (ii) the maximum kinetic energy of the 
photoelectrons is more? Justify your answer. 

\\f8. � � ¥C:ichl c6t ¥RT -ij � ¥C:�fchl � � � cflIT lfRT �
i ? m cf>RUT Wl©cfi( � - I 

,{b) � 'i1iflcf,(Oj � fflll � • "ref> � w-fur � $ � Si@�Mt
'ttiRolt ���mlH�-q{,:fi�'ID I 3 
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Give two reasons to explain why reflecting telescopes are preferredove1· refracting type. 
Use mirror equation to show that convex mirror always produces avirtual image independent of the location of the object. 

li9) ·(a) j,jffiq1ffm �faefi(OI � � cfiB �· � �le4�llefi � (�tr) � I
WT t ft� >fll111-q, � t � � � t � � � t m� A
'*t � t � (�) ef;T dt � � m1:fi �, � 3P:J

(b) 

(c) 

� � (Q{l4lc{t) �qf{e4fifo � � I � � cfit "5rcJ11ToT "Q � �
� m � i 
� � � 1R � � �' � � � � cfit � � cfi\ tt
�� ��� (�<1i:iicff) �qf{cffifa �·�? 

(a) Write the necessary conditions to obtain sustained interference
fringes. 

(b) In Young's double slit experiment, plot- a· graph showing the
variation of fringe width versus the distance of the screen from the
plane of the slits keeping other parameters same. Whatinformation can one obtain from the slope of the curve ? 

Jef' What is the effect on the fringe width if the distance between the
slits is reduced keeping other parameters same ? r

/. � � � . .ft.am. (LCR) i:ifttr'I inl M � ]( . .ft. (a.c.) i@ � 1W � �

� t � qf<cfd-114 � • 'ro' t I °Gl' 'SffilUlTT R1 ·� R2 (R1 > R2) �
�' 'ro' t � � � -ij � tfm 'i' � � (4f<cfd�) q;) d �.·� �

mg;� I
� m (�) t �-e Ai-=i�F&a � t � � 
(a) ��-ij�3lfttq;cfl-�i3fr<tfln?
(b) � � -ij Wffi ·� � t 3fr( cf4T ?
A series LCR circuit is connected across an a.c. source of variable angular
frequency 'ro'. Plot a graph showing variation of current 'i' as a function of
'ro' for two resistances R1 and R2 (R1 > R2).

An�wer the following questions using this graph 
�-· In which case is the resonance sharper and why? 
\Qj'5 In which case is the power dissipation more and why?
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� �, 3itri:i1�q-; om �qr �� ii � � � � Jilct�4ch � � 
3TR@� I 

oTtJ ii 'Cfltc@;J ���mi���� mm t ?-aa)tr ii� - , 3 

1faaw the necessary energy band diagrams to distinguish between 
conductors, semiconductors and insulators. 

,$;� does the change in temperature affect the behaviour of these 
materials? Explain briefly. 

@)_ (a) � �2IT ii,� l@ � �-� t ? � t � (�) q;) 
zj� ii� I 

(b) ��ii�� t � � J.lj5141Jfl cf;J � - I 3 

(a) What are the three basic units in communication systems ? Write
briefly the function of each of these. . . . .

� Write any three applications of the internet usecl i� communication 
systems. . 

�G 

SECTIOND 

/ ?(/ � � � t cf>RUT � T@T ii �-� � q;J 'rm' oR � � '{c � 
� frR 1P-TT I� -qm � � � � � � � � 3ltt � � T@T t
fcf;;rR � � I� tt � oR (�) q;) � � � �, � � � � � 
��� ��.���, ��111toRe6t�;J� I��� 
���q;)�ffilll I ���t��t1tra�11crf I 
• � -q'{ 311� f;n"1faRsia � t � � : 4 

(a) ��t��������-1

(b) � � � 'Tylf' oR 'l1\ � -qaft to � -al � � mf;i- � �'

� ������� (�) �WT�t I�
� cfil{UT t ?

(c) �rn���·cITT���mW:o� (�)
��, ��q;) 3mf���'3fTffft I�-,� I.
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During a thunderstorm the 'live' wire of the transmission line fell down 
on the ground from the poles in the street. A group of boys, who passed 
through, noticed it and some of them wanted to place the wire by the 
side. As they were approaching the wire and trying to lift the cable, Anuj 
noticed it and immediately pushed them away, thus preventing them 
from touching the live wire. During pushing some of them got hurt. Anuj 
took them to a doctor to get them medical aid. 
Based on the above paragraph, answer the following questions : 

.� Write the two values which Anuj displayed during the incident. 
· � Why is it that a bird can. sit on a suspended 'live' wire· without any

harm whereas touching it on the ground can give a fatal shock ? 
/� The electric power from a power plant isset .up to a very high 

voltage before transmitting it to dist�nt consumers. Explain, why. 

�11' 

SECTIONE 

� (a) 6i��rtf t �t � � �� 'ffiJTmt � � .. � � 

� -ij � cnT � I � c:);n lfr� -ij otrmff cfrr � t ifRf 

��-I 

(b) (i) � 4l�<T�s 'ti\ � 3l� "5lcnm lfticha: � (41�<T$-rs) 

� m � t ? 

(ii) � • � � trT'alTf 'ij � trr� -ij ffl � t, 'dT

� GT trT'tiJ�l t ;&iP(t{l�bd 'ti\ l:JUcRH � � m � t 1 �
qfNl-11 ���t�t�'chl�-1 5 
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� � � t � �- cliT � � � (R) � I � � l:fcJ� 
(lll�) cnT 3i4&d..ficfi µ1 � I� 3lfus-ij � � � di4cfd..ficf> � � 
t�-q�Tp;ITt 

(a) � {44'11J1..f c€t � � � � - I

(b) � � ,ij � � � "ffi:r cliT � � ch"tTJT ?

(c) ��cWg-m=r����m � µ1> (µ2+ 1)/2 m, ol��
t � � .3lmi � I � � (��) IDU � SIRtfilkl cliT
���? 5 

(a) Use Huygens' principle to. show the propagation of a plane
wavefront from a denser medium to a rarer medium; Hence find
the ratio of the speeds of wavefronts in the two media.

(b) (i) Why does an unpolarised light incident on a polaroid get 
linearly polarised_? 

(ii) Derive the expression of Brewster's law when unpolarised
light passing from a rarer to a denser medium gets polarised
on reflection at the interface.

OR 
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A biconvex lens with its two faces of equal radius of curvature R is made
of a transparent medium of refractive index µ

1
. It is kept in contact with

a medium of refractive index µ2 as shown in the figure. 

(b) 

Find the equivalent focal length of the combination.
Obtain the condition when this combination acts as a diverging

. lens. 
Draw the ray diagram for the case µ

1 
> (µ

2 
+ 1) / 2, when the object

is kept far away from the lens. Point out the nature of the image
formed by the system. 

/. 3R'<I � .� <;I WIRR n'*1 '1' � '2' ii Sfilm: 11 � 12 ,>tqflcttff 'IRI �
· m ® t I� $ff�� �.�·-ij 51qlf6a m wt��� mu* "ffi c€t

� d t m-a-R 'l'tcnRUToR '2'"ll\ 3TIUm �k1'14 � a *��'5fftij

� I llffi 'Q,cf> � 3llW c#ft ��14<:il -e <lR '1' "$ cf;RUT oR '2' cfrr �

(�) � "l1\ � cf@ i@ cfi'T lfR (tfftmur) (f� � � � - I
� -ey;n mu-ij � mu mfuf mn3ft-ij m, -at�� cfft�-ij � �
qftqJ., mrrr ? >ITta � q;r � � mu * �-�- (S.I.) � cfil
� � t � - I

14



� � �i�q;Ti:f\ cfft m� o� fadi4c6 3>s�<n cf>T � cfft � �
. � � �lc:1�4ch 3lmi � I��� 1=R 31Tmfui t ? � �il-lq;i4< if 
'5ii$4f&lch � f%cft;qcfi 3>-sR-t<fi c€l' �aTT � � � �u, m� �
�ai.Qch g;gf:�4i if <fR � if;u � � � � if � - I "J$ �-l cit 
mqr � � � � � � qf):cfi�-ti� cf;l � � 

� �i�N,T4if if "3>� &i"'!T � � � � �. -

"'l\vo infinitely long straight parallel wires, 'l' and '2', carrying steady 
currents 1

1 
and I

2 
in the same direction are separated by a distance d. 

Obtain the expression for the magnetic field B due to the wire '1' acting 
on wire '2'. Hence find out, with the help of a suitable diagram, the 
magnitude and direction of this force per unit length on wire '2' due to 
wire 'l'. How does the nature of this force change if the currents are in 
opposite direction ? Use this expression to define the S.I. unit of current. 

OR 

Draw a necessary arrangement for winding of primary and secondary 
coils in a step-up transformer. State its underlying principle and derive 
the relation between the primary and secondary voltages in terms of 
number of primary and secondary turns. Mention the two basic 
assumptions used in obtaining the above relation. 
State any two causes of energy loss in actual transformers. 

26. (a) fq:;<&)q; � � cf>T � �.� - fcfi � � � i:r{ dcfi{14ld
11

<b) GT m=i1 � �-� � (tll,lr."Q_q;.) sf>lm: E1 oiIT E2 f 3tt< �,.:a�ch
>l'ftrou �: r1 o� r2 t I '4 '$iT � � (�) � if � t I � 
-ey;n � Wige--4 � � � (i) �-� � (i,ll,lr.�.) � 
(ii) �,.:ttf(ch -srfi!m-q � � � � � � � l-1�1421\l1"1 cf))

5 

���, 5 

3f� 
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(a) '� � ij � (�) � + Q � enRUT � cfit 3ffi � �,

�irsa� 3llcf;R�� (3TilIB1) �H'R��- 1" �cf;��
�t��efiT{IJi� I

(b) � � <ifiti:hR � '1' om '2' � fil� R � 1 � � � eR"fq
�: - A om + A C/m t I � � ,mm � Bm&l � � � @PltfT t
fcn����cfit� Rvl3 t I �'l't����-8J3fcfiT
1.1"W{TUl (lffi) om fun mo� 1 s 

� State Kirchhoff's rules and explain on what basis they are
justified.

� Two cells of emfs E
1 

and E
2 

and internal resistances r
1 

and r
2 

are
connected in parallel. Derive the expression· for the� emf and
Jief' internal resistance of a single equivalent' cell which can replace
this combination.

OR 

(a) "The outward electric flux due to charge + Q is independent of the
shape and size of the surface which encloses it." Give two reasons
to justify this statement.

(b) Two identical circular loops '1' and '2' of radius Reach have linear
charge densities - A and+ i... C/m respectively. The loops are placed
coaxially· with their centres R.Js distance apart. Find the
magnitude and direction of the net electric field at -the centre of
loop 'l'.
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