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'({Tl1Plf.!t<W: 

(i} 'ffeft Jff,l J#tcnef f I � JTR-r:rJT # jiff 26 J/8 f I 

(iiJ rR JTR-wr t rikr 1ll1T t.- &Us 37, &u:s � &US 8, &US<: Ji!< &Us zr I

(iii) ?flTJg Jl 1/ rikrJTR t, � cfiT 'f!cli'3T<li #I� -;r ff rffeT JTR t, � �
� JTc/, t I &Us 8 # � JTR t, � <1i rff;r 3fq; # I ?ffOs � ff W1r 3Tc/? c;;r
'([cf, � JTR # 31k &Us 'll # f/t;r JTR t, � � rffer 3Fli ff I

(iv) JTR-r:rJT if 81fJl r:rr cfi7f �-;;ti'# 1 aP/Tfit, � � � l[c1i JTR 'If, "fft;I- :ffeliT

cfB 1[cf1 JTR # 31k rikr � q0 M w;:ff -,f .$1/;fTRr:h wzr::r WR fitin" 7flTT � I

# "Jl:r-rT i 31TTFlit � Tf(( q7R '17 # tw 'f!c1i '!TR "ti "cf,Rf t 1
(v) vrtf '31/c/�2/r:h "8T, JlN f.:/"4/?,f&a � R21dictiT � m=if cfiT � w � �-:

C = 3 X 108 m/s 

h = 6·63 x 10-34 Js 

e = 1 ·6 x 10-19 C

1 
-- = 9 X 109 N m2 

c-2

4ns0

�cl¾i-i cfiT �olll-lH (me)== 9· 1 X 10-31 kg 

� cfil �olll-lH = 1·675 x 10-27 kg

mif;J � �olll-lH = 1·673 X 10-27 kg 

3-11<:ll•II� �:: 6-023 X 1023 -sf@ ml£ l:ITT, 



General Instructions :

(i) All questions are compulsory. There are 26 • • zz 
·

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

(iii) Section A contains five questions of one mark each, Section B contains five questions of two marks each, Section C contains twelve questions ofthree marks each, Section D contains .one value based q�estion offour marks and Section E contains three questions of five marks each. (iv) There is no overall choice. However, an internal choice has been providedin one question of two marks, one question of three marks and all thethree questions of five marks weightage. You have to attempt only one ofthe choices in such questions. 
(v) You may use the following values of physical constants wherevernecessary: 
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C = 3 X 10
8 

m/s

h = 6·63 x 10-34 Js

e = 1·6 x 10-19 C

7 A-1 µ0 = 411 x 10- T
_
m 

12 2N-1 -2Eo = 8•854 x 10- C m 

1 9 z c-2
-=9xl0 Nm 
4rre0

· 
(m ) - 9· 1 X 10-31 kg Mass of electron e - • 

_ 1-675 X 10-27 kg 
Mass of neutron -

- 1•673 X 10-27 kg 
Mass of proton -

mole 
- 6-023 x 1023 per gram 

, umber -Avogadro s n 
I0-2a3� 

. t - 1-38 X 1 
nstan -

Boltzmann co 

3 
P.T.0. 
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SECTION A 

1. � qm -q-i: 1Tral1B � miR 3itt � $1.'icf�l-l M �cM14i:i' 3klc€l<l" ah, �
� l'Jlf.lq� � � � t 1) ffl � t I � if �-'ffi � � *

��1)��? 1 

A proton and an electron travelling along parallel paths enter a region of
uniform magnetic field, acting perpendicular to their paths. Which of
them will move in a circular path with higher frequency?

2. (a)� "fflt:R, a2TT (b) � �-RlPl,ffil q 3m � cfm �11_-3k14illl ftjf?t;{ori 
*��I 1 

Name the electromagnetic radiations used for (a) water purification, and 
(b) eye surgery.

3. m � 3itt ��an* -er � ftjPf;<on * � � ciTRffi *
m� >1<nm-� mu*� cn1 � cfm wg; � 1 � � *

ftjf?t;{uJ * � mg; cnl � � I 1 

Draw graphs showing variation of photoelectric current with applied
voltage for two incident radiations of equal frequency and different
intensities. Mark the graph for the radiation of higher intensity.

4. fcnBtITTi:f*-.m����m-6�-r.l'@t�� cl>l

� � t I � 3:f� ml'fa � -q � � oitR· � � ��

5. 

�"ITTTfi? 1 

Four nuclei of an element undergo fusion to form a heavier nucleus, with

release of energy. Which of the two - the parent or the daughter

nucleus - would have higher binding energy per nucleon ?

� mrr '5ffiRUf �3ll WU >Rffi'OT (�) '4il <tt.l'-� fc!m � 4il ;;rrat ! ?
Which mode of propagation is used by short wave broadcast services?

1 

55/1_ 4 



6. 

7. 

�if 

SECTIONB 

� � �l P �Qt� cpl� 1: 2 t I� �Uflsfitdf ��t
fuuit 84'>1Ri,a� I� �-ij� � cpl �Wei� I 
Two electric bulbs P and Q have their resistances in the ratio of 1 : 2.
They are connected in series across a ball.cry. Find the ratio of the power
dissipation -in those bulbs. 

� � � � �a.,,rft;t � mautl cpl � � 10 V cfil � 38 0
�1�ftq.; �t:I � 200 V �-��(emf) <tr�� t fmi -e � l1
l-i�lNld � I i:rrtq� if l1lU cfil rn::I � � I

10 V 

.---------11 \1-------,

I 1------..f'"<AAA,v---.__ _ _, I 
• • • 

38Q 
200V 

3{2mt 
�m"JTTitm ii �

f) f.tttttol t fFl1!. GllRl4�•fk< � �-·
� m; � �cfWfi � (em . .;, 1 � � � -mi mq?.f � 9 n q;J �
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,. � �� 350 cm tr{ t? 
n:rr=lirl� i � � i:i cfil 

� :... · &::;, 300 cm � �Hl-df«t �• � - 1 
maut:1 � � � f>, o, � , ... � 

cfil � MU 111n � 1 

• 
• • nnect.ed in parallel ncross 

. t I resistance is to 
A 10 V cell of negligible IJl crn� . 1 • ··stance 38 n as shown in the 

200 V and int.eroa r�s• . 
a battery of crof 

f nt. in the circ01t.figure. Find the value o curre 

10V 
111-------

----71'

J •t...-------.i."'VV"-� 
�---•

1
1 

38Q 

200V 
OR 

5 

I. 
,, 
., 

2 

2 

2 

P.T.O. 



rn a potentiometer arrangement for determining the emf of a cell, the

balance poiJ1t of the cell in open ci:rcuit is 350 cm. When a resistance of 
9 n is used in the external circuit of the cell, the balance point shifts to 
300 cm. Determin.e the internal resistance of the cell. 

8. (a) ��<l>l�:��cf<{Tcf%T�t?�� I

tb) '�(1_-'gkich14 mlT 00 � cf>«fi �" � cf>2R � mq <flll � � ? 2 

(a) Why are infra-red waves often called heat waves ? Explain.

(b) What do you understand by the statement, "Electromagnetic
waves transport momentum"?

9. � 412·5 nm ct<•1�uf cf>f >lcf>m � � lfC; tngm 1:f\ 3TTcmIB mm �, m �-�

10. 
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qJg >lcf>m-fcrg"q_ 3R-i-A-l �l<lf((lft JlR � ? 2 

l'.lTg �-�(1:1V) 

Na 1·92 
K 2·15 
Ca 3·20 
Mo 4·17 

If light of wavelength 41�-5 nm is incident on each of the metals given 
below, which ones will show photoelectric emission and why ? 

Metal Work Function (eV) 
Na 1·92 
K 2·15 
Ca 3·20 

Mo 4·17 

15 V � cn<"ldi <61 � � � cf>f fflll � � iw-@ if; V'f1JT � � 
fcf;m 7fllT � I 60% J.jJ§li1'1 �ii<f>i<f> "51"Tt<f. cf>f.t � � 4113(ii<f> � '.t\ fflffl 
cikldi �� I 
A carrier wave of peak voltage 15 V is used to transmit a message signal. 
Find the peak voltage of the modulating signal in order to have a 
modulation index of 60%. 

6 

2 





-
f a square of

he corners o 

. h�raes Q. q, Q and q are placed at. t 

,paint C ",-. 
Fout · 11 the figure. 
,-idc ·a. as shown • 

Q� ___ __,q 

q .._ __ a __ --1 Q 

Find the 

(a) resultant electric force on a charge Q, and

(b) potential energy of this system.

OR 

(a) Three point charges q, - 4q and 2q are placed at the vertices of an

equilateral triangle ABC of side 'l' as shown in the figure. Obtain

the expression for the magnitude of the resultant electric force

acting on the charge q.

(b) 

-4q 
2q 

L
B 
______ _,c 

+----l-----+ 

the charges at

Find out the amount of the work done to separate

infinite distance. 

8 



12. (a)

(b)

(a) 

(b) 

� � oll; � �iii'i#idT' � c#;'r Trl+o..- � fuf@ll: I 
'11v11q1 <o.11"111.. I � SI lffi!ol>

� � -ij � �8<t?T.n cfi'r � cfil � ffi ml �� �� cf;@ � � -ij CTR cfil 'i:li�cfidl � � � � � 13lo: tnu� � �51� �� Et.fh:r�q>ITt'{'f �-, 
Define the term 'conductivity' of a metallic wire. Write its SI unit. 
Using the concept of free electrons in a conductor derive theexpression for the condu.ctivity of a wire in term_; of numberdensity and relaxation time. Hence obtain the relation betweencurrent density and the applied electric field E. 

3 

13. 6 J!r '3klehl<!I � cfil � � � 0·44 T � M' ({i.fil-1'-IH cslJW 'gkl<€J:q
� � 60° 11{ � � I 4RcfiRid � �a) � � '3kli:fi14 � qi)
(i) '3klehlJ.J � t � (ii) '3klc€lt1 � � fcrq& � � t �.
� cfiT � -ij M .Tf<IT ffl, wrr (b) � (ii) -ij • �,lfcl .. ,:m-1
(�) -ij � 11{ i@.� I 3 

A bar magnet of magnetic moment 6 Jtr is aligned at 60° with a uniform 
external magnetic field of 0·44 T. Calculate (a) the work done in turning 
the magnet to align its magnetic moment (i) normal to the magnetic field, 
(ii) opposite to the magnetic• field, and (b) the torque on the magnet in the
final orientation in case (ii).

14. (a) � t 'C!,cfi clWl � � �klc+wftiildl _µr t, tR n � ma- lfiR
� �--Ml � t CTR <tr � t I sil«I � -ij I tim � � t

cTT clWl -ij '5k14>l<I � t � � ffl<T � I 

(b) 

(a) 

(b) 

ss,,

� 4i) � <f;'t 31!41ehl<I • 0·9853 i I 3Mic6l<I '1GiW cf>T ffR
'5kl :q 

.:. ef � -=rl <iiT � tR 
q�=q1f.iQ, I � Q,<ti�'-IH t!k14>l<I lITTr '1 � 'qGf . .&�"? 

�-� 1) ·� q@ (<s4HRUJ � � � I 
. bility l+r has windings of msulated

An iron ring of relative permea 
t Wh n the current in the . f t 5 per me re. . e . . copper Wl.I'e O n . urn 

• 0 for the magnetic field ln the rmg. 
. di . I find the expre.8$10 

wm ngs is .; . . 
etic material is 0-9�53. Iden�ify the 

The suscept1bili!Y of a �:rn Draw the modification of the fie�d
type of magnetic ma�n 

�f this material in a uniform magnetlc
keeping a p1-0ce 

pattern on 

$ 

field. . 
P.T.O. 9 
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15. (a)

lb) 

B C 

(a) Show using a proper diagram how unpolarised light can be linearly

polarised by reflection from a transparent glas.s surface.

(b) The figure shows a ray of light falling normally on the face AB of

an equilat-eral glass prjsm having refractive index .'.!, placed in
,2

water of refractive index 
4 

. Will this ray suffer total internal 
3 

reflection on striking the face AC ? Ju,stify your answer. 

A 

'-------�c B 

10 

3 



16. (a)

17. 

(b) 

(a) If one of two identical slits producing interference in Young's

experiment is covered with glass, so that the light intensity
passing through it is reduced to 50%, find the ratio of the I

maximum and minimum intensity of the fringe in the interference

pattern.

(b) What kind of fringes do you expect to observe if white light is used

instead of monochromatic light ?

31qc1J-1ic:f> J·5 � ffl "6 oRl c@>oT � R cf>l � wffe@� ml Rl:illj81( 

fcf;m � � � � 1:R � � � � 1:R mrT t I �� 5Fhlfo<ii � 3N-ft

� 'c:f>T � � � � 31� 1:R was?-, 31� tR � cllfd�cf;, 3R 51f(i\¾k! t

� � � TftR cfi«fl t I ffi1 if m ef;I -i:nm ?J'r x i I � ef;I � c!il �

a:jtt � 'c:f>T � 1:R � � y � � t I x � y � � -ij W'J � 31qc1J-1icn

����m1!.I 
t 
I 
I 
I 
I 
I 
I 
I 

I 
I 

---)>!E�-------­
t 
I 
I 
I 
I 
I 
I 
I 
I 

� '\ \ 
\' 

3 

3 

P.T.O. 
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t ·c bi·convex lens of radius of curvature R and made of glass of
A svmme n 
ref,:active index 1·5. is plnced on a layer of liquid placed on top of a plane

mirror as shown i_a the Ggurc. An optical needle with its tip on the

principal axis of the leos is moved along the axis until its real, inverted

image coincides with the needle itself. The distance of the needJe from the 

lens is measured to be x. On removing the liquid layer and repeating the 
experiment, the distance is found to be y. Obtain the expression for the 
refractive index of the Uquid in terms of x and y.

I 

-----')W� --------
1 
I 

I 

I 

I 

I 

I 

t 

I 

,,,Q,, 
18. (a) lii$4)"1-l 

� � � cf>&TT � � t � 1'R t � (f;T $
� I � � � qflqi�..JI � � � �&TT t ftlllf<l� </;t �
� t? 

Cb> 

(a) 

(b) 

55/1 

� � Rl--lox. � � � lii$4);;i-1 � � mH <fiT Jiq:tfl�a
� t -;;i) °3it n = 4 � � 3��11 cf;{ tn t I � � � �
��

State Bohr's postulate to define stable orbits in hydrogen atom.

How does de Broglie's hypothesis explain the stability of these
orbits? 

A hydrogen atom initially in the ground state absorbs a photon

which excit-es it to the n = 4 level. Estimate the frequency of the

photon. 

12 
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19. (a)

(b) 

(a) 

(b) 

�-q;, � ma� 
� � 

� {BE/A) � s;oll1-fH m A � �
� � fcl@O-s,f � � � � ...A-...� � 

641@11 � I
>IISt>�l-:!11 "t>I 

� ):�.,.l�lc:1 � ({Q;:q1Q;fctccl �,�«'1ilq) c#rr -mt-� 10 �
Q 1 � efsl:;4a1 3·125% <fcf> �-q � � �? 
Explain the p f . · . . rocesses o nuclear fission and nuclear fusion by
usmg the plot of binding energy per nucleon (BE/A) versus the
mass number A. 

A radioactive isotope has a half-life of 10 years. How long will it
take for the activity to reduce to 3· 125% ? 

20. (a) � � � p-n m¾ � <f>T � m :Sk'-llcldf '€Im � � mu -q
ql):c1ffia <tiBl � � 1 � � � � � <fIB �� q;i -111'.li�a 
� 3-Tms � � � fsh41f¾f¼ <fr�� I 

3 

(b) NAND T\c � @"Q. l-10'-l'lH � � � � � I 3 

21. 

22. 

5511 

(a) A student wants to use two p-n junction diodes to convert
alternating current into direct current. Draw the labelled circuit
diagram she would use and explain how it works.

{b) Give the truth table and circuit symbol for NAND gate. 

CE � -q ftl:;m n-p-n {iRitR< � � f.'rcro � H'm ��

� I � � r<fi � �� <f>T � (a) � >l'R!Utf (ri), �

(b)'Q"RT�TTT<fi(P)�Hfi�ll��fcf;msill�t 1 

Draw the typical input and output characteristics of an n-p-n transistor

in CE configuration. Show how these characteristics can be used to

determine (a) the input resistance (ri), and (b) current amplification

factor (p). 

(a) � � � M � � � � � 1lWR <fr 3!1<1!<'-l<MI � �

�� 

(b) � WU � � fw-@ (� �). � � o{1T � � awm:r

lll§IB,a m1T � I . . 

(a) G. three reasons why modulation of a message signal 1s
1ve . . 

necessary for long distance transnuss10n. . 
(b) ·1 · lly an audio signal a carrier wave and an amplitude

Show grap nca 

3 

3 

modulated wave. 
13 
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SECTIOND 

23. rfRn � W-:Jl�4 � fm&Ni fcrmf'$n qi) -Af'&Ni w:ruT ���it WT'l¥f 200 km

� sfl tR @@ mfu; whf tR � � I fua_w; � � � � Sl041cldf mu (ac)

��ii�� <flT WfUT � � � (Tcf) �-q M ��I 5/c'41cldf
mu cfi'r "3ttl � � � � � cf2TT � -q � � tR � q;i- 5/ill�H
cfiB � � � cfit t/7J<l1 � � I � qf{Olll,H-cl(':\4 � cF>1 � � Q1H
� � 1 rfRn '2t rnaJcn � � � cfi) v:11.,'{cf<h WIT � 9c'41c1df mu��
3=f���iicf>8·��ii�m'@
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(a) Sk41c!Jf c:11<:-c'.�I � '3"uf � f.rq lfR (Tcf) 9RclRtct m efi'r � cnT ;,m

� l��iiwftn����<fll•�
(b) � 3i;l€;{01 cfil l:-ie;,<1a1 B 541@1 � fcfl m qm cfil :AAan 5,r41c1@

mu � � 11 � � cfcf> � � WfUT ii ffl cF>t mH fcr;B' � w
�i

(c) 

The teachers of Geeta's school took the students on a study trip to a 
power generating station, located nearly 200 km away from the city. The 
teacher explained that electrical energy is transmitted over such a long 
distance to their city, in the form of alternating current (ac) raised to a

high voltage. At the receiving end in the city, the voltage is reduced to 
operate the devices. As a result, the power loss is reduced. Geeta listened 
to the teacher and asked questions abou� how the ac is converted to a 
higher or lower voltage. 

(a) 

(b) 

(c) 

Name the device used to change the alternating voltage to a higher
or lower value. State one cause for power dissipation in this device.

Explain with an example, bow power Joss is reduced if the energy
is transmitted over long distances as an a]ternating current rather

than a direct· current. / 

Write two values each shown by the teachers and Geeta.

14 

4 
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(a) 

·t ?. fl Is it a scalar or a vector quanti y . 
Define eJectnc ux.

. at a distance of d/2 directly above the centre of
A point charge q is 

f "de d as shown in the figure. Use Gauss' law to obtam
a square o s1 

the expression for the electric flux through the square. 

q 

d/2 

• 

d 

._______, 1/ 
---d---

(b) If the point charge is now moved to a distance 'd' from the centre of

the square and the side of the square is doubled, explain how the

electric flux will be affected.

(a) 

OR 

➔ 

Use Gauss' law to derive the expression fot the electric field ( E) 

due to a straight uniformly charged infinite line of charge density 

11. C/m.

(b) Draw a graph to show the variation of E with perpendicular

distance r from the line of charge.

(c) Find the work done in bringing a charge q from perpendicular

distance r1 to r2 (r2 > r1>-

16 



25. ta)
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(b) 

;i{?.RfT 

q;){ � X M lk<llclffi {(TU (ac) ml'! V = v O sin wt� it «41�d � 1 X 

it Sl<llf%d tnU l= Iosii1(rot+%) � I

(a) � X <!\I 4i'l'cl1Rll. � � 51Rl'11d � � � fufurll. 1

(b) X ii; � lfr<Ocidi mo (ac) � � � ii WI<! � m� � a:itt tllU ii;
� q;'j � ii;� !IT'li �

(c) lfr<llcid'f mu (ac) <t't � ii, m� �Xii; 'lmfQ1o ii� V<f;f( � 

� t ?!IT'li i:.1U � � cAA ��

5 

(d) � xii;�� 311W � I 5 

(a) State the principle of an ac generator and explain its working with

the help of a labelled diagram. Obtain the ex:pression for the emf

induced in a coil having N turn.s each of cross-sectional area A,

(b,) 

➔ 

rotating with a coostru.1t angular speed 'w' in a magnetic field B ,

directed perpendicular to the axis of rotation. 

An aeroplane is flying horizontally from west to ea.<;t with a

velocity of 900 )on/hour. Calculate the potential difference

developed between the eods of its wings having a span of 20 m.

The horizontal component of the Eartl1's magnetic field is

5 x 10-4 T and tbe angle of dip is 30°. 

OR 

17 P.T.O. 



26. 

55/1 

A device Xis connected across an ac source of voltage V = Vo sin cot. The

current through X is given as I == Io sin (cot+ i) · 
(a) Identify the device X and write the expression for its reactance.

(b) Draw graphs showing variation of voltage and cun-ent with time
over one cycle of ac, for X. 

(c) How does the reactance of the device X vary wit:4 frequency of the
ac? Show this variation graphically.

(d) Draw the phasor diagram for the device X.

(a) M � � � � � cfiT c:ltfdfclth, � -a-?.11 fcrcrftfu 51fuRlki1 

��tIBQ.���I

(b) c;tur������¢ftIBQ,��

(c) � �i;!tith <t't � if wc.mf �<;�f<h � "<;l � ctl CxtT&rr � I

afm'll 

(a) (f{1Tm ctl qft,wn � I t51$�43 t � cfiT � ffl Wi(@ 1f6i3 'q"{
q{fc:ltl-l � � cfiT BM1q.:i � I

(b) ���mif���������_;mft 
i ,�������'q"{���zyIT?
cx:rnffel I � I

(c) � � � mo it 3lra � � � � # � � (�) 1i11<61{ -.rrm
W � � t cTT � ol'Ttff "t � 'll'{ � i:1'1<6<;1< � �f&2•i),:I( � t I

��.��t,

18 
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(a) 

Cb) 

(c) 

Draw a ray diagram to sli 
mirror prod 

ow image formation when the concave 
uces a real invert d d 

. . 
, e an magnified unage of the object.

Obtain the mirr £ 

gnifi 

or ormula and write the expression for the linear 
ma cation. 

Explain two advantages of a reflecting telescope over a refracting

t�les.cope. 

OR 

(a) Define a wavefront. Using Huygens' principle, verify the laws of

reflection at a plane surface.

(b) In a single slit diffraction experiment, the width of the slit is made

double the original width. How does this affect the size and

intensity of the central diffraction band ? Explain.

55/1 

(c) When a tiny circular obstacle is placed in the path of light from a

distant source, a bright spot is seen at the centre of the obstacle.

Explain why.

19 




