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• Code number given on the right hand side of the question paper should be written on the 
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• Please check that this question paper contains 29 questions. 

• Please write down the Serial Number of the question before attempting it. 
• 15 minutes time has been allotted to read this question paper. The question paper will be 
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question paper only and will not write any answer on the answer-book during this period. 

f.:mfftn w:T2l : 3 cit 1 
Time allowed : 3 hours 1 

f11i'tl;q~: 

'il f(i Cfi fc1 ~ I~ (~ t41 I fRi Cfi) 

PHYSICS (Theory) 

(i) 'R'ifl JlR" ~ ff I 

{ ~Jiq:; :70 

{Maximum Marks : 70 

( ii) "ff[ JlR"- W "If "¥f 29 JlR" t I JlR" 1 # 8 ffCfi" * JlR" 3ffrr-Ho/,3ft?l4 JlR" ff 3"/fr ~ f!F$ . 
Jiq:; CfiT t I 

(iii) JlR" 9 # 16 "# ~ JlR" q1 Jiq:; CfiT t, JlR" 17 it 25 "# ~ JlR" rflo:r Jiq:; CfiT t rNT JlR" 

27 #29 #~~Frrtfuaiq;-q;r t 1 

( iv) JlR"-W "# ~ TR' CfiTt ~ ~ t I frliTfTr, q1 3iCfif CfWf f[Cfi JlR" #, rflo:r ~ CfWf 1{C1i 

r:rR" "# 3"/rr rihr Jicfff crwr nRf rwff "# Jil'fTRen WZFr >w-7 ~ TfGfT t 1 # -w-it "# ~ 
ffrc1 1'(7) :r;rCFPf # ~ f!F$ JlR" {t ~ t I 

( v) JlR" 26 ~ 3W:lTfffl JlR" t I W ~ Jiq:; CfiT t I 
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(vi) cj,HtH2< ~ Mrr Cfft 3Fj1!frr 'i7ifi' t I FtWTfr:r ~ 31/C/~4¥ ~fit JWl HE]Jf0/Cf'J4 mrvfr q;r 
rm7rr cnr ~ t 1 

(vii) "Jfit 31/C/~4¥ ~ JWJ RAfftf&m ~ R4Hicnl' ~ "RFff q;r ~ cnr Wfiff f: 

c=3x108 rn!s 

h = 6.63 x 10-34 Js 

e = 1.6 x 10- 19 C 
}1.0 = 41t X w-7 T m A-1 

-
1
-=9X 109 Nm2 c-2 

41tE
0 

me= 9.1 x 10-31 kg 

Mass of the Neutron= 1.675 X w-27 kg 

Mass of the Proton = 1.673 x 1 o-27 kg 

General Instructions: 

(i) All questions are compulsory. 

(ii) There are 29 questions in total. Question Nos. 1 to 8 are very short answer type 
questions and carry one mark each. 

(iii) Question Nos. 9 to 16 carry two marks each, Question Nos. 17 to 25 carry three 
marks each and Question Nos. 27 to 29 carry 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 three questions of five 
marks each. You have to attempt only one of the choices in such questions. 

(v) Question No. 26 is value based question carries four marks. 

(vi) Useof calculators is not permitted. However, you may use log tables if necessary. 

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

55/1/1 

c = 3 x 108 rn!s 

h = 6.63 X 10-34 Js 

e = 1.6 X I0-19 C 

}1.0 = 41t X w-7 T m A-1 

-
1-= 9 X 109 N m2 c-2 

47tE
0 

me= 9.1 X 1Q-3l kg 

Mass of the Neutron = 1.675 X 1 o-27 kg 

Mass of the Proton = 1.673 x 1 o-27 kg 
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What are permanent magnets ? Give one example. 

What is the geometrical shape of equipotential surfaces due to a single isolated charge ? 

3. f.i'""1ifCfl(1 ~ ~ fcP-i otr~t CfiT cqcrar m- w.nm t? 
(i) ~"ffiit 

(ii) ~ "ffiit 

~ "3ffi" clJ~ ~ CfiRUT ~ I 

Which of the following waves can be polarized (i) Heat waves (ii) Sound waves ? 
Give reason to support your answer. 

4 . ~ ~ cm if.m. (d.c.) • rnr ~ ~ 11<n t 1 ~ ~: ~ ~ 1R "'€iTffi 
-qm ~ fC!~I4"'1 mu q;r lWf ~ W1r? 

A capacitor has been charged by a de source. What are the magnitudes of conduction 
and displacement currents, when it is fully charged ? 

s. fcfim~~.q:. ~~ 'i'.~*~ 'A' <'fm~~~~m 
~I 

Write the relationship between angle of incidence 'i', angle of prism 'A' and angle of 
minimum deviation for a triangular prism. 

6. ~ TFIT mtfi (~, -ey fcrM;:;r ~-m ~ ~ ~ fqfcfi~ofi Cfft -ey ~-~ 
;:,:fl~fn<i'i clJ m, 3l'i~<J>Ck1 ~ (V) clJ ~ ~ ~ -qm (I) clJ 4RcH=iPj (fc:ii!«Ol) CfiT ~ 
t I ~clJ~~~~~\1fl~ (31WT) mfcfR:l ~ fC!fCh~ofi Cfftm ~ 
~ ffiwiT clJ Wm t I 
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- The given graph shows the vanatwn of photo-electric current (I) versus applied 
voltage (V) for two different photosensitive materials and for two different intensities 
of the incident radiation. Identify the pairs of curves that correspond to different 
materials but same intensity of incident radiation. 

t 
I 

V-+ 

7. ~ 3iH1RCf> ~cit 10 V cit~~ qj)-, 1fCfl 38 Q ~ ~ ~ 200 V cit~ 3R 

~ ~ ~ ~ ~ ~ 3Fjm{ fi4lf"4ei ~ rrm t 1 ~if~ mu ~ "l1R -mo mit 1 

r~ 
~~-1-...1 

380 200 v 

A 10 V battery of negligible internal resistance is connected across a 200 V battery 
and a resistance of 38 n as shown in the figure. Find the value of the current in circuit. 

C~1 
38 n 200 v 

8. fc:nmm.r~~cmq;~(e.m.f.)~~2M'1Ml~~~~~~tl~ 
~~~ 

The emf of a cell is always greater than its terminal voltage. Why ? Give reason. 

9. (a) ~ 3iH'1RCf> q{ICIH"1 cit 4Rl:l2"11 ~m 3ilcP?llcti ~ {mlT) ~~~ 1 

(b) QCfllli'n<Ol ~ ~ finm ~ ?f11 ~ m- 3<fqCitt'1iCfl -w.rr ~ q;)ur ~ ~ m ~ , 
(a) Write the necessary conditions for the phenomenon of total internal reflection to 

occur. 

(b) Write the relation between the refractive index and critical angle for a given pair 
of optical media. 
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10. ~~eN~ I 

~-~ ~ # ~ ~ ~ qft ~ ~ qiT ~ ~ ~ ~ fTro<rr ~ t I~~ 
fuif~~~~~(e.m.f.)~-rn-? 31'R~*"~#CflRUT~ I 

State Lenz's Law. 

A metallic rod held horizontally along east-west direction, is allowed to fall under 

gravity. Will there be an emf induced at its ends ? Justify your answer. 

11. 25 em~~~~~~~ 20cm ~~~~~cnrw:rrm~#~~ 

t ~~~qft~~~ 17.W~~-rn-(1T~? 
A convex lens of focal length 25 em is placed coaxially in ·contact with a concave lens 

of focal length 20 em. Determine the power of the combination. Will the system be 

converging or diverging in nature? 

12. ~~~~ o.sont~~ 1.0 A (lcilcif~ ~~'l11ll-wmrt 1 ffi 

(i) W ~ ~ 5.0 A ('fCf) Cfft ~WI~~ m ~ ~ ~ ~ qft 3ifcP?aJC6ctl 

"Mr? 

(ii) ~~~~qjf~~~-rn-? 

An ammeter of resistance 0.80 .Q can measure current upto 1.0 A. 

(i) What must be the value of shunt resistance to enable the ammeter to measure 

current upto 5.0 A ? 

(ii) What is the combined resistance of the ammeter and the shunt ? 

13. ~~~#~C!lRt:{)c::t (V)q;'t~~~ (L) ~fuif~~~~ I~~# 

~ R 'Effi' l1R Cf,11 tR R<:rr ~ ffi, (i) ~ L qft ~ (~ lR, CfliT (ii) ciiRtiiC:< 'V' ~ 

-qo;r ~ 1R ~ W1lCi 1$n? ~~~~if~~ I 

L 
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- In the given circuit diagram, a voltmeter 'V' is connected across a lamp 'L'. How 
would (i) the brightness of the lamp and (ii) voltmeter reading 'V' be affected, if the 
value of resistance 'R' is decreased ? Justify your answer. 

+ 

14. (a) ~~iJ>Mic.t>l4"ffi7TM~-q~=vi,WT~TTtR~tlW~cil~q;f 
m cil ~ ~ ~@ifil~ ~ ~ <:.1<1414 ~ mr iJ>Mic.t>l4 a:trr q;f f.:1~:;~m ~ 
~ -rp:rr~ I 

(b) ~(fliT ij)Mic.t>l4 ~cil~~ ij)klc.t>l4 "f1irTicii"Wr~ fqmwm-~~.? 

(a) An em wave is travelling in a medium with a velocity ~ = v i. Draw a sketch 
showing the propagation of the em wave, indicating the direction of the 
oscillating electric and magnetic fields. 

(b) How are the magnitudes of the electric and magnetic fields related to the 
velocity of the em wave ? 

15. ~ M ~ (Rfilq:<) q;r 1tCP~ ~ e:Wrr 1p.IT t I ~. 

(a) 'X'~ 'Y' cnT~Cfl{~;w:r~ I 

SS/1/1 

(b) 'X'~ 'Y' cil~ ~ ~ I 

Receiving Antenna 

Received Signal .____-1 Amplifier 1---• .__X___,I--~.,1 Detector 
~ut 

1----+-.. ~ 

Block diagram of a receiver is shown in the figure: 

Receiving Antenna 

Amplifier 

(a) · Identify 'X' and 'Y'. 

(b) Write their functions. 

1---• ~.._X__.I---+"1 Detector 
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16. ~~·~Cfft~~qw~Cfftcm4l'lom.>i'1em~~ ~~~fum · 
fct>~ l'lctll~n4 ~ (f*ll'1Ml) CJ1l ~ ~ ~ t I 

~ 

~ q p-n (LIT.l:f-1.) ~ ~ CJ1l ~ 3ffi~Cfl ~ (LED) Cfft .q'jfu ~ ~ m, m 
~Rmur ~ ~ 'i~(':I'{U\ 3llq~4Cflctl:a:IT CJ1l 'eZfR ~ mm t ? ~ ~ I~ q LED 

em ~-~ it ~ 3ffiMo ~ cfi m ~ \ifRT t. m ~-3MRR1 &D ~ ~ CJ1llWf 

fcRRr v.rr ~ ? 
,. 

Explain, with the help of a circuit diagram, the working of a photo-diode. Write briefly 
how it is used to detect the optical signals. 

OR 

Mention the important considerations required while fabricating a p-n junction diode 
to be used as a Light Emitting Diode (LED). What should be the order of band gap of 
an LED if it is required to emit light in the visible range ? 

17. 'QJfi'~ ~ q,TJ4'j§f<1rl ~ Cfft ~~q~'4Cfl(11 q;J' ~ ~ ~ "ffi;:r 'it\'fCl'{UJ CfiRCfi'~ I ~ 
lil'§f<1<1 ~ ~ <WTI -qr ~ m-ff ~ m-~ l41'§f<1('1 ffi'TT ~ ~ ~ m-ff ~ 1 

~~~'i$li~Q I 

Write three important factors which justify the need of modulating a message signal. 
Show diagrammatically how an amplitude modulated wave is obtained when a 
modulating signal is superimposed on a carrier wave. 

18. ~~cfiq~emv~~'QC'fi"~cfiftm~~rr:rrt 1~it~ 
3T1CM 360 !!C t I ~ cfi fuU cfi ~ ftrqq em 120 V ~ ~ -qr ~ ~ 311CM 

· 120 ~C m ~ t o1 4Rctli."H ~. 

SS/1/1 

(i) fcNq v (f2lT ~ C!iT ~ ~ c 
(ii) ~it ~ 311CM Cfft m:IT ~ ~"ffiY%1 ~ ~ 120 V 'Cf?l cf.& ~ 11t ~ I 

~ 

'QC1i" ~ 4~>'Ft1Cfll'{ ~ ~ Cf?l ~ 1 m ~ I ~ ~ CW: qiJ' ~ 25 cin2 t I 

~ ~ it ~ ~ ~ 'QC1i" f:;r_~ P1~~1ico ~ ~ ~ rr:rr t 1 ~ ~ it ~ 

$em E == 50 xi.~ f<iwl:m ~ ~ t I ~ E qjJ' l1R Nc-1 it ~X qjJ' -.:ftct (m) itt I m., 
~~: 

(i) 41:1'11Cfll< ~~~CWIT~~~ 

(ii) ~<'HICfil{ ~ID'U ~ ~ 
y 

~o~----~-4--------+-~--+x 

~lm 
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I 
- A capacitor of unknown capacitance is connected across a battery of V volts. The 

charge stored in it is 360 J.l.C. When potential across the capacitor is reduced by 120 V, 

the charge stored in it becomes 120 J.l.C. 

Calculate: 

(i) The potential V and the unknoWn capacitance C. 

(ii) What will be the charge stored in the capacitor, if the voltage applied had 

increased by 120 V ? 

OR 

A hollow cylindrical box of length 1 m and area of cross-section 25 cm2 is placed in a 

three dimensional coordinate system as shown in the figure. The electric field in the 
---+ " region is given by E = 50 xi, where E is in Nc-1 and x is in metres. Find 

(i) Net flux through the cylinder. 

(ii) Charge enclosed by the cylinder. 
y 

~0~------~~--------+-+---~x 

~1111 

2 2 3 ~ 
1H + 1H---7 2He + n + 3.27 MeV, '1 

<mftr4f#1411cffi~~~ t m~~~Wftt. ,~?~~, 

(b) ~ fcf;- fcfim ~ TFf ~it ~ ~. ~ ~<:414H ~ A 1R f.:Jo/ ~ mor 
tl 

(a) In a typical nuclear reaction, e.g. 

2 2 3 
1H + 1H--~ 2He + n + 3.27 MeV, 

although number of nucleons is conserved, yet energy is released. How ? Explain. 

(b) Show that nuclear density in a given nucleus is independent of mass number A. 
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20. (a) ~ fcw.F; W11Cf CfiT ~telCb{O I >fCfim cit "ffiiT wrfu cf; ~ lR ~ ;fflT fcf;<:rr \iff ~ 

t ?~~l 

(b) ~ iJ>'"'*hllf Wr1T cf; ~-m cf; ~ ~ fC!~1~C'1131T q:;t ~ m 'Cf{ ~~~'"«W1 CfiT 

>fCfim fcw.Fi *ll4'1cti<ul 3W:llfui t I 

(a) Why photoelectric effect can not be explained on the basis of wave nature of 

light ? Give reasons. 

· (b) Write the basic features of photon picture of electromagnetic radiation on which 

Einstein's photoelectric equation is based. 

21. 'tffij cit~~ cit~ 'l' t I~ ~ftro, r ~ cf; ~ cf;~wffi (Wl) cf; ~ W 

~ {TFr) t" ~ ~ ftro ~ cit~ lR ~ t I W ~ q;l 'v' ~ ~ W ~ 

"TWIT ~ fcf><:rr ~~ t fop~ 3W wffi cf; ~ ~ ~ t ~ ~ cf; ~ cf; t?IR!CI(l_ 

t I ~WKtJ>Cb~"tl"lH ~ ~ B, ~ ~cf;*l~Hi~ t, 00 fcm~H t I ~~cf;~ 

\ ~~~~.~~~~cf;~~~~(emf)~~mmt-,~~ 

I fWt~~w«f~ I 

A metallic rod of length 'l' is rotated with a frequency v with one end hinged at the 

centre and the other end at the circumference of a circular metallic ring of radius r, 

about an axis passing through the centre and perpendicular to the plane of the ring. A 

constant uniform magnetic field B parallel to the axis is present every where. Using 

Lorentz force, explain how emf is induced between the centre and the metallic ring · 

and hence obtain the expression for it. 

22. ~ lFt 311W if M n-p-n s;if'i~R< cf; CE fcr::<m1 if RiRr ~C$"~ lFt t I~ 
mo~: 

(ii) de (if.m.) ~ ~ c=rzrr 

55/1/1 9 [P.T.O. 
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• 
(iii) ac ~.m.) ~ ~. ~~ ~ V CE = 10 V t, \ifGl 18 = 30 J.LA . 

6 50)J~ 

sr- . 40 llA 
- ----------

t v I 

4 I 30 )JA 

1 
I I 

3.5-1: :::.:::::::::::L--
3 I ' 20 11A-

._ r : ~ ' ' I 

2 r 10 llA 
~ 

~-
1 r 18 •0 

I 

0 ~ ~ 
0 2 4 6" 8 10 12 14 16 18 

v,E (V)...,. 

Output characteristics of an n-p-n transistor in CE configuration is shown in the figure. 
Determine: 

(i) dynamic output resistance 

(ii) de current gain and 

(iii) ac current gain at an operating point V CE:::: 10 V, when 18 = 30 J.LA. 

6 SO ).lA 

5 -(------ -- .40J1A_ 

't V' I 

4 I I 
30 11A_ ....... I I 

1 3.5 :::::::;::::L--
3 rr 20).1A_ ... ~..~ 

' 2 r lOpA-
"1 

1 r 1
8
•0 _ 

0 ~ 
0 2 4 6" 8 10 12 14 16 18 

VcdV)_. 

23. ~ ~ ~ ~ ~ ~ ~~~~hH ~ q;r ~ f~fct411f ~Jlct?l1 ciT ~ ~ ~ m 
~~"Qll{'f~ 1 ~~«K~~~w~fcf>~«'RT~~ «Sf>lion ~ 
~~~WRT~~~GROT~ I 

55/1/1 

Using Bohr' s postulates, obtain the expression for the total energy of the electron in 
the stationary states of the hydrogen atom. Hence draw the energy level diagram 
showing how the line spectra corresponding to Balmer series occur due to transition 
between energy levels. 
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24. (a) ~ wWr -G-, Gf.:IT mft<:IT ~ fc:rcRR, ~ wWr -G- mq:r oqfc'ICfi(OI ~ ~ fcfm w.PTt ~ 
t? 

(b) «lf,s;qy ~ qft -eJ ~. 590 nm ('!'liT 596 nm cor~~-~~ 2 x 10--4m 
~ qft ~ ~ Wit~~ cor ~ ~ <t" m ~ \i'fffiT t I Wit afu- tK <t" 
~ qft ~ 1.5 m t 1 ~ -e.1 ~ ~ >W{f fucffi;; ~ -G-~ af~:q~) qft ~ <t" 
~ qft ~cor qf{Cf)<-1-i ~ 1 

(a) In what way is diffraction from each slit related to the interference pattern in a 
double slit experiment ? 

(b) Two wavelengths of sodium light 590 nm and 596 nm are used, in turn, to study 
the diffraction taking place at a single slit of aperture 2 x 1 o-4 m. The distance 
between the slit and the screen is 1.5 m. Calculate the separation between the 
positions of the first maxima of the diffraction pattern obtained in the two cases. 

25. ~ ~ LC~ ~ em, v = v m sin rot ID<T f"''mct, qf{q~'1l<l ~ ('!'liT ~ <t" ~ ac 

~.m.) ~ ~ :84lf.J11;1 ~ l"fln" t I~ R <t" cnllRt R1 ~ R2 (R1 > R2) <t"ffiit, CfiTufl<:r 

~ (ro) <t-~~(I) <t- qf{q~1 (fCl'qC11) em~~ m ~ ~ (~ ~ '· "31" 

-milcor~~~~ ~~~~I cn~-Jt~~~fcfmllHcor 

~ ~~~? ~~"TTCffif~Q qft~~~~~cor 
~~I 

In a series LCR circuit connected to an ac source of variable frequency and voltage 

v = v m sin rot, draw a plot showing the variation of current (I) with angular frequency 

(ro) for two different values of resistance R 1 and Rz (R1 > R2). Write the condition 

under which the phenomenon of resonance occurs. For which value of the resistance 

out of the two curves, a sharper resonance is produced ? Define Q-factor of the circuit 

and give its significance. 

26. CfiTt ~ 3l1R ~ C{"(tffi 3lKt WP-l ~ ~ ~~..:-~ ~ -G" ~ l1<t I ~ ~ m 'T<U I 
~ "Cf)f{ ~ t.1 a:rR-~ ct- m q,1 ~ ~ M1T , ~CfiiQCfi ~~~em~ lK 

~~~ ~~~~~m~~cm~"Cf)f{-qm~a:rR-m~ 

~~~~ ~~~~o/~~~~11l"ffl-Nffl~fliR, ~~ 
qft ~ cfl~ ~ ~ qft FRrr <t"ffiit ~ ~ &fCRi ~ I 

55/1/1 

34'1.1*1 ~ ~ 3Wffi" lK f1l=1ifChi;1 ~ <t- "3W" ~ : 

(a) ~..:-~~~~Cfilt~mw~w.rr~~~~t? 

(b) 3N-t~~~~~fcfi;rcn~cor~~? 

(c) ~ ~ ~ ~ ~ m -q ~ ~ 11l"ffl-Nffl qft !:lfcifs:tllll ~ ~ Cfft1" ~ ~ 
!4Rif~fl<Sif1 ~ t? 

(d) 3llR~~-G"mrnJ~~~ll<t~m~~cord~I~<OI~ I 
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While travelling back to his residence in the car, Dr. Pathak was caught up in a 

thunderstorm. It became very dark. He stopped driving the car and waited for 

thunderstorm to stop. Suddenly he noticed a child walking alone on ·the road. He asked 

the boy to come inside the car till the thunderstorm stopped. Dr. Pathak dropped the 

boy at his residence. The boy insisted that Dr. Pathak should meet his parents. The 

parents expressed their gratitude to Dr. Pathak for his concern for safety of the child. 

Answer the following questions based on the above information : 

(a) Why is it safer to sit inside a car during a thunderstorm? 

(b) Which two values are displayed by Dr. Pathak in his actions? 

(c) Which values are reflected in parents' response to Dr. Pathak? 

(d) Give an example of a similar action on your part in the past from everyday life. 

21. (a) q~~-mr~f&citklq;[~~i(Jm~mur~~ ~~~ 
~ m-n IDt{f '¥f ~ c);- m ~ ~ mt{i ~. ~ ~ ~f('1fci!kl aFFffiiT 

W'GRfm- I 

55/1/1 

(b) f'1CB~t;:fCC! ~ ~lcl~ -G' ~ ~ I ,mhsfr:r ~ ~ ~ fcfl "0 ~ cit ~ 1! fcfi<:rr 
~~tl 

-
(a) ~ CfiT ~ ~ I ~ ~ ~ ~ qmf ~, ~ m;J c);- ft;r<t ~ ~ 
~ fcfl, ~~c);- 3i"f1{1~!B tR ~ 6Blt ~ ~ ~ ~ ~ ~ ~ 
~ cit ~ mm t m cw ~ wm-~ tm=rr ~ 1 ~ ~c);-~ c);- Fr:r:r 
CfiT flflll4'1 ~ I 

(b) ~ Q?;fiqUff ~~~~~~if wW C:fitffi t ffl f'"1l'41fMf@('f ~ Cf)T rmul 

·~~: 
(i) CFlT 4<1Clkt('f q ~~<it~~ m-m t-m ~ >rcPm eit t? 

(ii) ~ 'fltFf li'JUm -q ~ <it ~ # w ~ <:ffi" ~ mt{i mm t fcfl ~ ntrrr <it 
~-G-wm\1fTffit? 

(a) Draw a ray diagram showing the image formation by a compound microscope. 
Hence obtain expression for total magnification when the image is formed at 
infinity. 

(b) Distinguish between myopia and hypermetropia. Show diagrammatically how 
these defects can be corrected. 

OR 
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(a) State Huygen's principle. Using this principle draw a diagram to show how a 
plane wave front incident at the interface of the two media gets refracted when it 
propagates 

1 
from a rarer to a denser medium. Hence verify Snell's law of 

refraction.' 
' 

(b) When monochromatic light travels from a rarer to a denser medium, explain the 
following, giving reasons : 

(i) Is the frequency of reflected and refracted light same as the frequency of 
incident light ? 

(ii) Does the decrease in spee;d imply a reduction in the energy carried by light 
wave ? 

28. (a) cfl2T}(IaiJ4l~< ~ Cf;T Cfil4ctilfl fuo.t.:H1 CFIT t ? ~ ~ I ~ ~ ~em 
fti\14ctl ~ ~ ~ fcp 4llTklail41~< Cf;T ~ Gl"-m-rr ~~~~(emf) em 
(jfRf ~W;<t ~ fcn"liT \1fRiT t" I~~ -3'11Cl~4 <:fi ~"Cfil mrn ~ I 

(b) cfl2P-<14l41~< ~wWrr~~~it~~~m:t~-eJ~~~ I 

~ 

(a) M fuwr ~ ~ ~ ~ fq:;<ill~ ~ ~ ~ 1 '"k\l~~)"'t ~ ~ T:fR" cprra:IT ~ 
~~~-q~~~~ml>rr<r~ I 

(b) ~~~~me;-~ ~ll ~TI<t04Cl~'q"'~ ~. ~~. ~~~ 
'ffir~fut A ~ 40 em ¢'1R, ~ 'D ' 'R~mrrrt" I~~ R1 ~ ~'# 

IOQCf;T~~~m~tm~~AD = 60 cm'IR>W<f~ t 1m 
R 1 <fGTT ~ ~ l:iFIT Cf;T qR<:fi(1"1 ~ 1 

B 

A c 

--------1 t-----4( ,__ _____ __, 
K 

(a) State the working principle of a potentiometer. With the help of the circuit 
diagram, explain how a potentiometer is used to compare the emf s of two 
primary cells. Obtain the required expression used for comparing the emfs. 

(b) Write· two possible causes for one sided deflection in a potentiometer 
experiment. 
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- (a) State Kirchhoffs rules for an electric network. Using Kirchhoffs rules, obtain 

the balance condition in terms of the resistances of four arms of Wheatstone 

bridge. 

(b) In the meterbridge experimental set up, shown in the figure, the' null point 'D' is 

obtained at a distance of 40 em from end A of the meterbridge wire. If a 

resistance of 10 n is connected in series with R1, null point is obtained at 

AD= 60 em. Calculate the values of R1 and R2. 

RI R2 

A 
D c 

L-----i 1------{( r--------1 
K 

29. (a) fclim ~<fh~l'iH 'Y)~ct>l4 ~ ll ~ ~ ~ 'tli(ICII~C'I 3"114C'II<fhl'l: 11m ~ tR" wR cnB 
i4HqlJ1{iM;)~~~~~~ I 

55/111 

(b) ~ mlR ~ ~ &_qf'~<l"'' ~ ~ 61Mf # ~ ~ I <) ~ q;ur fclim QCf'l~I4H 'Y)~c6\4 
~ 1l ~ ~ <.fi1 ~ <.fi1 M~'*'l mrr ~ wrn ~ t 1 w =y;~c614 ~ ~ ~ ~ q;uiT ~ 

~-~q;)~~~ 

(a) ~mit 'Y)~ct>t4 ~ CliT 'Y)~c6\4 ~ 'm' ~ I ~ ~- fclim QCf'lfii4H 'Y)~Cf>l4 ~ 'B' 11 
~ ~ ~~~t 3"1tt~Clir ~W 'Y)~c6\4 ~qft~~M~CI~t I W ~ 

~ tffio: 'Y)~ct>l4 ~ tliT ~ ~ 'I' t 1 =y;~ct>t4 ~ q;J ~ ~ ~ ~ ~ m 

fcwm1m~~~"flmt 1 ~~~w~ .mcffillfu~~ 1 ~~~ 

3"11Cicti561M~~~~~~ I 

(b) ~ 'Y)~Cf>l4 ~~~11 ~~it "Ffl~ t I~~~ #fclim~ tR" 

~~~~m\iffiftt~~~~mrrt lm-m~~(i)~ 

~ 'Y)~c6\4 ~ ~ ~ ~. ~ (ii) ;rtR rWD q;lur, q;r 'tJR ~ ~ I 

14 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



. 55/111 

(a) Derive the expression for the torque on a rectangular current carrying loop 

suspended-in a uniform magnetic field. 

(b) A proton and a deuteron having equal momenta enter in a region of uniform 

magnetic field at right angle to the direction of the field. Depict their trajectories 

·in the field. 

OR 

(a) A small compass needle of magnetic moment 'm' is free to tum about an axis 

perpendicular to the direction of uniform magnetic field 'B'. The moment of 

inertia of the needle about t~e axis is 'I'. The needle is slightly disturbed from its 

stable position and then released. Prove that it executes simple harmonic motion. 

Hence deduce the expression for its time period. 

(b) A compass needle, free to tum in a vertical plane orients itself with its axis 

vertical at a certain place on the earth. Find out the values of (i) horizontal 

component of earth's magnetic field and (ii) angle of dip at the place. 
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