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(i) ttll questions are compulsory. 

f Maximum MllrU : 70 
{~ .J/11;: 70 

(ii) There are 30 questions in total. Questimu I to 8 earn one marie eaclr, qllestions 9 10 

18 c:arry two marks each., qu~stiOIU 19 to 27 carry tllrte marks ~aclr and questions 
28 ro 30 carry fi~ marks each. 

(iii) 'fll~re is no overall clloice. Howewr, an internal choice has been provided in 011• 

quurio11 of two marks ont qu.estio11 of tltne marks and all three questions af fi•e 
marks tach. You have to attl!lflpl only OM of the choices in such questions. 

(iv) Use nf calculators is not permitted. 
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(v) You mll)' use the following values o.f'physical constants wherever necessary: 

c = 3 x 108 ms- 1 

h = 6.626 X lQ-34 1s 

e = 1.602 X w-J9 C 

J.l.tl=4rrxl0-7 TmA- 1 

1 --= 9 x 109 N m2 c-2 
4rrE0 

Mass of electron me = 9 .l X l o-31 kg 

Mass of neutron mn = 1.675 X w-27 kg 

Boltzmann's constant k = 1.381 X w-23 1 K- 1 

Avogadro's number NA = 6.022 x 1023 moJ-1 

Radius of earth= 6400 km 

'ftliU;;q~: 

55/1/1 

( i) W1ft rTR 3#rc!rlf ff I 

(ii) Pf T/R-TT;Pt '¥f' 30 rfR ff I rfR 1 "# 8 ~ ~r!R ~aft?? CfiT fr. rfR 9 it 18 ~ ~ 
rTR crt .3icf; CfiT fr ' rTR 19 # 2 7 ~ ~ 11R rfFr aF5 CfiT fr (fP.ff 11R 18 "# 30 .q ~ 
rlR rikf aft?? CfiT fr I 

(iii) •r!R- fT;f ~ tPT11fff 'ffi1t ~ ;iff fr I 'ff'ilffir, crt Jicif cm-f ~ rTR 1f, rftrr JicliT cm-f f!lli 
11R ~ a#( f1fq afW cm-f rfRT w:if ~ ~ FPR JWrr Fifiw 1TllT fr f ~ w:if ~ amq:;J 
kl/ '1flf 'rPR" ~ it~ f!lli 11R tf CfiRT fr I 

(iv) 4iHfH2'< <F~crft~~fr I 
( v) \ifif 311Ci:t4* 'it J1Tr1 RCifHf&rt ~ R4rfi*)' <F rrFif q;r ~ q;r 'fiCfi'it t: 

c = 3 x 108 ms-1 

h = 6.626 X l0-34 1s 

e = 1.602 X I0-19 C 

J.lo = 4rr X w-7 T m A- 1 

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

4rrE0 

$ftCf?l"'Pfih::f~fff me= 9.1 X 1Q-3I kg 

~qft~ mn::: 1.675 X IQ-n kg 

<~~'IR"'l'4H f"1qrtict~ k = 1.381 x w-23 1 K-1 
" 

3i)qll m::l qft ~ N A = 6.022 X 1 o23 moJ- 1 

~ott~= 6400 km 
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l. 

2. 

In whtch orientation. a dipole placed in a uniform electric field is in (i) stable, 
(ii) unstable equilibrium ? 

~~~~~1\Rlmfl'p, ~ atfqf'q:ct~filf(i)~~lf(ii) ~~ 
ll~t? 

Which part of electromagnetic spec&rum has largest peneuating power ? 

~1"4~Q~*~'WT~~~~~~t? 

' i 
I 
I 

. ., • 
. 
·I 

3. A plot of magnetic flux. (~) versus current (I) is shown in the figure for two mductors 1 
A and B. Which of the two has larger value of self inductance ? I 

B 

I 

4. Figure shows three point charges, + 2q, ~ and + 3q. Two charges + 2q and- q are 
enclosed within a surface 'S '. What is lhe electnc flux due to this configuration 
lhrough the surface 'S ' ? 

+3q. 

~Tfit~llffi1~.+2q.-q ~+3q~,_t ~~~+2q -$-q~~ ·s· 1 
~~t ~~ 31Nf<P~r+1c\;~1ff6 ·s·ll~~~t? 

+ 3q. 

l 
I 

' ; 

i 

t 
! 
J 

i 

• 
J· 
•• 

55/1/1 3 (P.T.O. 

evid
ya

rth
i.in

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



i. A glass lens of refractive index 1.45 disappears when immersed in a liquid. What is 
the value of refractive index of the liquid? 1 
3l4C4H"1i!;fll.45 ~~ifi~Cfitq ~-l¥f.t tiT~ ~it \jfffift I~~ 3Nq~"1i¢ Cfi1 

11R~t? 

5. What is the ratio of radii of the orbits corresponding to first excited state and ground 
state in a hydrogen atom ? 1 
tl:l'$~hH ~ tR11f01 ~. ~ ~ ~ ~ f"1G1\1li ~ oil Wm CliVfaiT oil ~3U if Cf'lf 

3fflffi~t? 

7. A wire of resistance 8R is bent in the form of a circle. What 1s the effective 
resistance between the ends of a diameter AB ? 1 

8R ~$~?1R~ ~tlli;f!R ~~7lmi I~~ AB ifi~fuU~irq~~ 
~WIT? 

8. State the conditions for the phenomenon of total internal reflection to occur. 

~ ~ 4R<:4rl"1 oil qfhR:=tl ififu:nt ~ ~ I 

9. Explain the function of a repeater in a communication system. 
q~~-#~ (lj+OC4H!;fl) ifi~ifll~~ 1 

10. (i) 
(ii) 

Write two characteristics of a material used for making permanent magnets. 
Why is core of an electromagnet made of ferromagnetic materials ? 

551111 

OR 
Draw magnetic field lines when a (i) diamagnetic, (ii) paramagnetic substance is 
placed in an external magnetic field. Which magnetic propeny distinguishes this 
behaviour of the field lines due to the two substances ? 
(i) m~iRRifift;r4Wfffi~"*"~~~ , 
(ii) ~~~m~1t<iic:Nll ~<fjf~~~t? 

arQCff 

q ~ ":{t<iic:illl ~ ~ ~ (i) Qf('lit<iicNll (ii) 3lftl4Cf)l4 ~c):; fMir it<ii"hlll ~ 
~ ~ 1 ~ ~ ~ *~ ctt ~ ttm3U <fiT w ~ m~ 1t<iictlll "TT .r ar-m:*" 
cmurt? 

4 

1 

2 
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1 L Dra"" the circuit diagram of an illuminated photodiode in reverse bias. How it 
photodiode used to measure light intensity? 

t(ifi ~ qv:qf~fttcti ~-~ $ ~ ~ ~ ~ 1 ~~<fiT~~ 1ll 
cfu.rn ~ 1l ~ ucm ~ t ? 

12. An electnc lamp having coil of negligible inductance connected in series with a 
capacnor and an AC ~ource is glowing with certain brightness. How does the 
bri ghtncss of the lamp change on reducing the (i} capacitance, and (ii) the frequency ? 

Justify your answer 

13. 

Lamp 

Source 

~ ~·""· (wf41C4ffl tfm) * ~ ~~~if ~it ~ it UJll ;p'f'Oll ~ CfiT ~ ~ 
~~~~ ((J(t' I ~cftlfotR~ ~'1lrn. ~ (1) ~'fifCfitfCf;l~~ 
(ii)~cit~ct\{~~?~~<tt~~~~~ I 

Lamp 

Source 

Arrange the following electromagnetic radiat;ons in ascending order of 
frequencies : 

(i) Microwave 

(ii) Rad1o wave 

(ui) X-rays 

(i v) Gamma rays 

Wntc two uses or any one o f these. 

f"1'=1fMf@'ct ~ 1Liilq;jq fotf~(O~ lfil ~ ~ ff ~ * ~ <it4C4f?etct ~ : 

(i) ~oM 

(ii) mmmrf 
(iii) ~-~ 

(iv) ~~ 

~~~~f~~(ot$~~ft:m.Ft I 

I 
I 

# 
I 

I I 

~ ,. 

·•· 
. ') 

I 2 1 .. 
; 
·' 

j .. 
t , . 2 
~ 
·.~ 

; "1 
I 

~ . 

l 

l 
l 

I ·, 

r· 
.~ ,. 

.. 

~ 
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The radii of curvature of the faces of a double convex lens are 10 em and 15 em. If 
focal length of the lens is 12 em, find the refractive index. of the material of the lens. 2 

~~$~~~qft~~ IOcm .3fR 15 em~ ~~~~<n1~1ft 
12 em ~h=it~~~tm aiQ<:iH"'tiCfi f-1<t11f<"1Q I 

An electron is accelerated through a potential difference of 100 volts. What is the 
de-Broglie wavelength associated with it ? To which part of the electromagnetic 
spectrum does this value of wavelength correspond ? 2 

~ '$Mt:fS:I=1 qj) 100 cOR~~ \t ~ ~ ll<IT t I~~~-~ (1{1t~ai fr:Mr-fT 
t? ~(1{1t~e4 ~ 'q'4~ll ~~~ '11fTT~Wffit? 

A heavy nucleus X of mass number 240 and binding energy per nucleon 7.6 MeV is 
split into two fragments Y and Z of mass numbers 110 and 130. The binding energy 
of nucleons in Y and Z is 8.5 MeV per nucleon. Calculate the energy Q released per 
fission in MeV. 2 

tO&ILIH ~ 240 * 7.6 MeV ~ ~3Wf ~ ~ "<tiT ~ \TI"fl" ~. ~ "#@n 

~: 110 3=ftt 130 ~ ~ 'i1JT1l Y .3fR Z if ~ ~ \ifRIT t' I Y ~ Z .q: ~31RT qj) ~ 
~ 8.5 MeV~ ~aiR i I~~ dffif>ilrl ~ Q ~ llR "<tiT MeV if qf{<t1~"1 
qftf.;rit I 

(a) The bluish colour predominates in clear sky. 

(b) Violet colow- is seen at the bottom of the spectrum when white light is 
dispersed by a prism. 

State reasons to explain these observations. 

(a) ~ 3lfCmf ;ffi;rr CfliT ~ ~ i ? 

(b) ~ fWn:f mT ~ Wfim ~~it~~ if olrRr trf m ;f\T} mm t I 

"f-1 ~ "<tiT CfiRUT ffifuit I 

Plot a graph showing the variation of stopping potential with the frequency of 
incident radiation for two different photosensitive materials having work functions 
W 1 and W 2 (W 1 > W 2). On what factors does the (i) slope and (ii) intercept of the 

2 

lines depend? 2 

~ 3ffill-3ffiTT 'fiPt ~ WI * W 2 (WI > W 2) ~ ~ ~ ~ ~ ffi'ir, ~ fqfCfi(U[ 

qj) ~ $ trrlr, f.rotft fcMq ~ qf{<:iH"'t <til~~ m'li ( ~) ~ I~ m'li ( ~) if 
(i) ~ 3=ltt (ii) .aMi: 1ft (~~{~Q) ~~"Q"{~Cfldt t? 

Ul 6 
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19. 

20. 

A parallel plate capacitor is charged by a battery. After sometime lhe battery i' 
disconnecled and a dielectric slab with its thickness equal to the plate separation il 
mserted between the plates. How will (i) the capacitance of the capacitor. 
(ii) potential dtffercnce between the plates and (iii) the energy stored in the capacitor 
be affected ? 
Justi fy your answer in each case. 

~ ti410'(1< W ~ 1ti\ tz"U 1l ariflm Tcmr ~ t I TlJ ~ ~ ~ t!fiT ~ fA"trr ~ 
t 3ffi v.:P.J T. '.fur if ~ )fr ~ ~ mZJi ~ ~ Q{I~¥.Jt1 ~ (~) ~ ~ ~ t I lri 
{ i) ~ ctrr ~. (it)~~~~$ ~\fC4HR 3fR (iii)~ ip#irn ~-en ~ 1NJ'.f 

~? 
~m" .q attR ~ $~ ll ~ (lfirrOT) ~ I 

Write the principle of working of a potentiometer. Descnbc briefly. with the help of 
a circuit diagram, how a potentiometer is used to detennine the tntcmal resistance of 
a given cell. 

~ lfil fti<GI"'l"' 3ltt Cfilli-~ ~ I~~~ -.ft ~ lf M ll ~ ~ 
ftJi ~ ~ ~ 311..,..,f<ctl ~ ~ ~ cfi ~ f~'l(;(414l ~ ~ ~ ~ ~ I 

,.. ., 

j 
-11 _,_. 

I • · ~ 
··f"-J ·, '( 

~ -- i 
I{ .t 

21. Write the e~pression for the magnetic moment (~) due to a planar square l~p of 
side '/'carrying a steady current I in 1 Yeetor fonn. 
In the given figure this loop is placed in a horizontal plane near a long straipt · ~ 
conductor carrying a steady current 11 at a distance l as shown. Gtve reasons to 

explain that the loop will eJperience a net force but no torque. Write the expression 
for this force acting on the loop. J 3 

~5/1/1 

l, 

I 

to 
~ I ~ ~ w:«'fM ~·ri~l< ~ ('Clm) "« I 3i4f<ctRH'1 ~ 'mT ~ ~ \it t 1 m 
i!~*'IC¥ 3tl'q'7i ( ;T;) $ ft:ftt ~ ~ lfur (~) ~ -ij ~ I 

_ ~Ttir~ii~~fqm)~~lfN~cfiqm~f¢'q"{~~lllllf 
~ ~~~'lt~3fqf(<!1rilmui 1 N?f~\itt ~~~~*m~~~~ 

l 
• 
{ . 

' 
~ 

~ (~) 1R ~ ~ ~ ~. ~ lfil't liiji"flq~ ~ ~ I~ (ltm) Q'T MT'r.f ~ iiPf * ~ I 

~~I • 
I , 

I 

f 0 I 
,J, 
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:2. (a) Depict the equipotential surfaces for a system of two identical positive point 
charges placed a distance 'd' apart. 

(b) Deduce the ex.pression for the potential energy of a system of two point 

charges q 1 and q2 brought from infinity to the points r I and r 2 respectively in 
_. 

the presence of external electric field E. 

(a) ~ ~ tl 'd' ¢ tR ~. ~ ~HI~f:411fl ~ ~ cf, ~~~Air, ~ ~ 
<lit mit~ 1 

(b) Q~~~Ecit 34~f11 ~~~ ~ q 1 3lttq2 *~~cit~ 
~*m.~~~~ ~~~~~.q~ ~q2Cfi).~t~: 

r 1 ~ r2 ~aTI ('fcf; ·~;:IT~PT~ t I 

~3. What is an unpolarized light? Explain with the help of suitable ray diagram how an 
unpolarized light can be polarized by reflection from a transparent medium. Write 

3 

the expression for Brewster angle in terms of the refractive index. of denser medium. 3 

~~"{f~ ~~? ~m cit m:rmn it 1lf ~~fcfi ~~f<R# 
~ ll1liJ11 it 4~1<:4~"1 it ~ ~ it ~ t I ~ ~ a; 3iQqH"1i'fi ell ~ (~) it 
~•*m~~~ 

~4. (i) Define 'activity' of a radioactive material and write its S.l. unit. 

511/1 

(ii) Plot a graph showing variation of activity of a given radioactive sample with 
time. 

(iii) The sequence of stepwise decay of a radioactive nucleus is 

If the atomic number and mass number of 0 2 are 71 and 176 respectively, what 

are their corresponding values forD ? 

(i) Qml~~cit ~Rhi!Htl Cfft~~~"C[ff.Jnt (S.I.) ~ffifuit I 

(ii) ~ "* mv.r Q ~ ~ mr ~~ell~ qft ~r~·!H11 ii qf(i'.ilrl"1 ~ * m 
~ lJTtli (~) iRWt I 

(iii) ~mr~mq;r-;:fRJ ~~ lif>I{Ijfll{ &l<litmt: 

"llfe: D1 Cfif lW1fOj-~ (~) itt ~?441+~, Sfitm: 71 ~ 176 ir, ill D cfi fRiJ 
~ W"Rf -q"R ~ it7lT ? 

8 
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25. A long straight wire of a circular cross-section of radius 'a' carries a steady current 
'I'. The currenl is unifonnly distributed across the cross-section. Apply Ampere's 
circuital )aw to calculate the magnetic field at a point 'r' in the region for (i) r <a and 
(ii) r >a. 

OR 

Slate lhe underlying princJple of working of a moving coil galvanometer. Wnte two 
rensons why p galvanometer can not be used as such to measure currcnl in a given 
circuit. Name any two factors on which the current sensitivity of a galvanometer 
depends. 

q 'a· c;!'t11Cfll< ~ qf<•~ * ~ liN (TR ~. 'I' ttm ~ ~ -m t ' ~ vm ?tTt * 
~qfriiJ~if~~~~~t ~~$qfN£4tq~$~~1ltm.q~ 
~ 'r' liT iJ"**i!fllq ~ ~ 4fttti?t=t ~. ~ (i) r < a ~ (ii) r > a 

.3JQCJl 

tJHcji&t=ll ~ ( ~~:f1'iiz<) 'efiT ¥1~ctiH1 ~ ~ 1 ,·,~·il~a< <fiT~~ ii ~ 
tmr~~~m-u~~~~~ ~~~~~ft:fftFt ~~'Cfift~tm1fi 
~ f::ir::t ~ Q ~~:irtfk< lfft ~Rtf~t'11 ~ ~ t; I 

26. Whul is space wave propagation ? Give two examples of commumcation system 
which usc space wave mode. 

A TV tower is 80 m taiL CaJculate the mwllmum dlslance upto which the signal 
transmitted from the tower can be received. 

~ i1'M ~ iJ ~ ~ t' ? itlft ~ ~ bqqfl!lfalT 'efiT 3~1~·01 ~ ~ ~ otrtl-.r 
~trtiJt I 

~ift.cft. (T.V.)"im80 m~t' I~ ~¢wqfi~=t~~~­
fu'r;ffif q;) muT (mG=f) ~ ~ ~ t; I 

27. In a meter bridge. the null point is found at a distance of 40 em from A. If 1 

res\stance of 12 n is connected in parallel with S, the null point occurs at 50.0 em. 
from A. Detenninc the values of R and S. 

120 

l 
~ .. .. 
' , 

t 
I 

~ .. 

'I 
t -r 

~ 
I 

t 

I 

p 
' 
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~~fFf~~~~. A~ 40 em ¢'Q\'Ql<IT~t I~ S ~m (~4H'H) Sfl4"~ 

12 Q q;r~FI'TTfi=.cu~wntt~~~ A~ so.o em 'Q\~i 1 R ~ S Cfil"4'R 

WO~I 

r2 n 

~8. Describe briefly, with the help of a labelled diagram, the basic elements of an A.C. 

generator. State its underlying principle. Show diagrammatically how an alternating 

emf is generated by a loop of wire rotating in a magnetic field. Write the expression 

for the instantaneous value of the emf induced in the rotating loop. 

OR 

A series LCR circuit is connected to an ac source having voltage v == vm sin rot. 

Derive the expression for the instantaneous current I and its phase relationship to the 

applied voltage. 

Obtain the condition for resonance to occur. Define 'power factor'. State the 

conditions under which it is (i) maximum and (ii) minimum. 

114ifCfll1 ~cit~~ ~fi!l!C!\11 'l:ffiT ('!Z.tn.) ~ cfi ~'~Wit CfiT ~if -qoR ~ I~ 

f~'IOtiH1 <fit ~ m- 'Q\ ~ ~ i I kf cit ~ ~ ~ fcl:i fcl:im "ffT'{ it1 ~ ('QWI') <if 
1"<11~'\q ~if~(~)~~ lJCliR ~fi!llt:!ct1 t~.~. (e.m.f.) ~ irnT t' 1 ~ 1TcW <fl 
~(~)ifi'.~.~. (e.m.f.)cfi~•rr;:rciliFrq~~ 1 

~ ~ LCR (~.tn.3IT{.) ~ fcnm ~fi!llt:!ct1 'l:ffiT ('!Z.m.) <'irn ~ ~ t ~ ~ 
(CITRm) v = v m sin wt, i I ~ ~ ~ 'l:ffiT I ~ 3'ljl'lii'*'i CITRm 31tt I cit CfWI'Ta:if <fl 

:stilt 

~~c):;~~~~(m«f)~ I 

3VfiTG m <fi 1Wf ~ (~) 'QT1<f ~ I ~-~cit~~ I~ 11H 

(i) ~ (ii)~. ~cfi~CF:~Tw (~) t? 
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29. State Huygens's principle. Show, with the help of a suitable diagram, how this 
principle is used to obta.in the di ffraction pattern by a single slit. 

Draw a plot of intensity dtstribution and explain clearly why the secondary maxima 
become weaker with increasing order (n} of the secondary maxima. 

OR 

Draw a ray diagram to show the working of a compound microscope. Deduce an 
expression for the total magnification when the final image is fonncd at the near 
point. 

ln a compound microscope, an object is placed at a distance of 1.5 em from the 
objective of focal length 1.25 em. lf the eye piece has a focal length of 5 e m and the 
final image is fonned at the near point, estimate the magnifying power of the 
microscope. 

~ ~ ~ ~ I~ fca (~) ~ ~~P"I<11 ~ f~&l~~ ~ rn ~ CfiT ~ 
~ Bm mT f.:ract.:r ~ ~ <fiB lf ~ ilf;"qy \ifTffi ~ I 

cfumr ~ '* ft;Ff ~ llTtfi ( ~) ~ ~ ~ ~ fCii n ~ ~ * ~ $rr 
afi4~t qft maw~ .rr ~ ~ t I 

f<fim~~qft~-~moctiB*~~~~~ ~~~ 
~tf?lfGfLll ~eli~~ tR rl <'It~~*~ ~ * ~ ~ ~ (~) 
~I . I 

~ ~~-q ~~ 1.25 em ~¢*3tf\(tttqct>lll .5 cm~~t I 
~~ ~~ ¢5 em t ~ ~ ~F<'tflil4t f.r.R~ tRGR, it~~~ 
~mrfmill I 

30. (a) Explain the formation of depletion Jayer and potential barrier in a p~n junction. 

(b) In the figure given below the input wavefonn is converted mto the output . 

5 
' 

'J 

~ ' .. 

I 
\ 
l 
• 
f. , 

waveform by a device 'X'. Name the device and draw its circuit diagram. ! 

55/1/1 

·~ # 

f\ or1 Device 'X' } CCV) 0 v . . Output 
Input 

(c) Identi fy the logic gate represented by the circuit as shown and write its truth 
table. J 

A----t 
a--~ 

OR 

11 [P.T.O. 
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) With the help of the circuit diagram explain the working principle of a 
tran~iqor amplifier as an oscillator. 

1) Distinguish between a conductor. a semiconductor and an insulator on the basis 
of energy band diagrams. 

l) ~ p-n~~trn:itma:fi\~f:Nq*mcmO':lf&IT~ 1 

) ) ~ Ret TJ<t ~ l{ f.:rcmt otrr ~ c:R, q ~ ·x· ~ Wh=f 'RtTT ~ if qf{qffm ~ 
JTCIT~ ~~~Cfif:w:l~a:fi\~~~~ I 

ocAJi ~·x· ~~ 
f.r<mt 

:::) ~if f~·&ripr~t~ 1f2: q;r :w:r~ ~ ~ Wrt f!f!llil1 ~ ~ 1 

A--_..,. 
s-----~ 

a) t%" ~ ~ <if mrrlffif it ~ ;;:if"lR:{ ~ cR ~ cfi ~ it ~ m cfi 
thl~tt;l{l ~CI'>l~~ I 

b) ~~~*JWW1R~.~$~cfi~~~ 
(3RR~) l 
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