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PHYSICS (Theory) 

~lfoth f~itlvot (~41Rt€6) 
Time allowed: 3 hours] 
f.:rqfffi=,- w:r<.r : 3 trrR.: 1 

[Maximum marks : 70 
[~aiCfl: 70 

General Instructions : 
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(i) Aft 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 marks, one question of three marks and all three questions of five 
marks each. Yo~ have to attempt only one of the given choices in such questions. 

(v) Use of calculators is not permitted However, you may use log tables if necessary. 
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(vi) You may use the follmving physical constants wherever necessary : 

c = 3 x 108 m/s 

h = 6.63 x Io-34 Js 

e = 1.6 x I0-19 C 

llo = 4n x I0-7 T rnA -I 

1 Nm2 
--=9 X 109--
47tEo C2 

me= 9.1 x 10-31 kg 

flll"iiROI Rt1f: 
(i) "f7"lft ~ 31f.:rclr4 f I 

(iiJ m ~-q;r if~ 10 JTFr t 1 IWf 1 # 8 rrcti iJ? JTFr 3lfrr r:tij3fi'!.J4 IWf t ~ ~ ~ 
afcri CfiT t I 

(iii) JTF{ 9 # 18 rrcti CfiT ~ JTF{ crT afcri CfiT, JTF{ 19 it 27 rrcti CfiT ~ JTF{ riFr ~ CfiT 

rrey JWf 28 # 30 rrcti ~ JWf rfter ~ CfiT t I 

(iv) JWf-q;r if~ W cRt ~ ;:rtf t I ~ cri' 3/tr rft;r 3M iJ? JtFif if r[Cf?-T:{Cfi rrey rlter 
afcri * rfF:ff JtFif if 3iH1RCfJ ~ ~ Tf?! t I # JtFif if# 31To/:f!T cf;cwr r[Cf? ~ CfiT 

YfR"~t I 

(v) ~wt<ji He.-< iJ? ~ cit 3Fjl1frr rrif t 1 rMTfi:r ~ 3ii''N4cn it nt 31fT! flijJi 11Jcn721 m!'lft CfiT 

~ CR ?T'fi?f f I 

(vi) urif 31/C/NCfJ it 31fT[ RAR1f&rt R4HicnT * "RFif CfiT ~ CR m t: 
c = 3 x 108 m/s 

h = 6.63 x I0-34 Js 

e = 1.6 x I0-19 C 

llo = 4n x I0-7 T mA-1 

1 Nm2 

4nEo = 9 x 109 C2 

ill = 9 1 X 1 o-3 J kg e . 

1. A point charge Q is placed at point 0 as shown in the figure. Is the potential 

55/1/1 

difference VA- VB positive, negative or zero, if Q is (i) positive (ii) negative ? 1 

Q . ·------------------ .. ---------. 
0 A B 

~~ ~ (m) .q~~ 3WW Q M~O T.RW.ffi% I ~VA- VB <Nl1R 

~'WIT, *.Oikl1Cfl 'WIT, ~~'WIT,~ Q ~ (i) ~% (ii) 5fi0llcQl<l%? 

Q . ·------------------·. ---------. 
0 A B 
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2. A plane electromagnetic wave travels in vacuum along z-direction. What can you say 

about the direction of electric and magnetic field vectors ? 1 

~ ~ ~ ~ "CJ:kict?hi W<r RcrR1 it z--Rw ifl ~ TJ+R en\ m ~, ill ~ 3=fR: 
~ ?$;~ Cfft~ Cfn iriT? 

3. A resistance R is connected across a cell of emf E and internal resistance r. A 

potentiometer now measures the potential difference between the terminals of the 
cell as V. Write the expression for 'r' in terms of E, V and R. 1 

~ lfi'ml'q 'R' Cfir ~ cmcfi ~ 'E' 3=fR: ~qi" ~ 'r' *' m., ifl Gt Rm ~ afrcr ~ rr:IT 

t I \ZCB' ~ m ~'ff ~ ifl ~f1l•wJ'i *' ~ fcrqqRR CfiT lfR 'V' mt(f mort I E, V a:fR R 
~~if 'r' ctm~~ 1 

4. The permeability of a magnetic material is 0.9983. Name the type of magnetic 
materials it represents. 

~ ~ ~ Cfft 'CJ:klCfl~?n<VH"tl 0.9983 ~ I ~ ~ fcnfr m ifl +:J:klcN~ m CfiT 

mffi¥.J.-.1(-q (<if~) Cfi@ ~ ? 

5. Show graphically, the variation of the de-Broglie wavelength (A.) with the potential 

1 

(V) through which an electron is accelerated trom rest. 1 

~ ~ ~\9Cf?!'i Cfi'r, fq{P11Cit2IT ~ ~\ V 00 ~ ~ lifr:f, ill~ 'V' ct ~ ~ 
~(l~q~ui C"-) iflc&crct.1cm~*~~Wil(~)~ 1 

6. In a transistor, doping level in base is increased slightly. How will it affect 

(i) collector current and (ii) base current? 1 

•· <:f~ TcPm ~ if ~ ifl ~ 1m" ~ ~ m ~~\ill(:[, ill ~ (i) ~ ~ 'fMT 

(ii) 3irtW 'tfR1 'IT CFlT ~ $" ? 

7. Define the term 'wattless current'. 

'enG~ 'l:lm' ctf ~ Wrfigit I 

8. When monochromatic light travels from one medium to another its wavelength 

1 

changes but frequency remains the same. Explain. 1 

55/1/1 

~ ~ ~ ~ ~ ~ fcnfft ~ ~ ii ~ CR"ill ~,ill~ (l{li~e:l if ill qf{q~'i 
m"Wrrtfcn;q~Ciir\"~~ I~?~~~ I 
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9. Two uniformly large parallel thin plates having charge densities +cr and -cr are kept 

in the X-Z plane at a distance 'd' apart. Sketch an equipotential surface due to 

electric field between the plates. If a particle of mass m and charge '-q' remains 

55/1/1 

stationary between the plates, what is the magnitude and direction of this field ? 2 

OR 

Two small identical electrical dipoles AB and CD, each of dipole moment 'p' are 

kept at an angle of 120° as shown in the figure. What is the resultant dipole moment 
~ 

of this combination ? If this system is subjected to electric field (E) directed along 

+ X direction, what will be the magnitude and direction of the torque acting on this ? 

~m f!JOlHH ~~cnr awffl~~: +cr a:fR --cr ~I~ X- Z ~#~ 

~~ 'd' ¢TR"{&TTT<:IT~ '~~~~<ifrq~~cnnur, ~~Cf1T~~m 

~~~ l~m~64JOll'i31h"'-q' ~cnr~CfiUT~~~~~~~'@IT.~, 

m ~ ahcnr ~ 3fR ~ ~ cp:rr WIT? 

~ (m) # ~ -rrt ~ ~ ~ AB 3fR CD#~ cnr ~ ~ 'p' ~ a:fR ~ 

~~~ 120° TRT&TTT<:IT~ 1 ~~cnr qf<oll41 ~ ~~-mr? ~~~ 

TR+ ·x~' ~~~~a:tr(E)w-rrzrr~, m~~TR~~ '*'~~"4YI CiT<f;) 

cnr 11ftmur 3fR ~ ~ cp:rr WIT ? 

Y1 
I 

D +q A 
-q 

X' X 

B c -q +q 
I 

Y'! 
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10. A magnetic needle free to rotate in a vertical plane parallel to the magnetic meridian 

has its north tip down at 60° with the horizontal. The horizontal component of the 

earth's magnetic field at the place is known to be 0.4 G. Determine the magnitude of 
the emih's magnetic field at the place. 2 

~ "9;PijCfll<!:! ~' "9:kiCfll<!:! <!:!lufltH ct 'Hlil'fl{ ~.R ~ 'R ~if;~~~ I ~ ~ 
~ ~~ 60° ct<fiTur~~~~ 1 ~~mTR~ct ikiCfll<!:! ~cnr~~ 
(~) 0.4 Gt "ffi~mTR~<tikiCfllzr~cNWwrr~~ I 

11. Figure shows two identical capacitors, C 1 and C2, each of 1 J.lF capacitance 

connected to a battery of 6 V. Initially switch 'S' is closed. After sometime 'S' is left 

open and dielectric slabs of dielectric constant K = 3 are inserted to fill completely 

the space between the plates of the two capacitors. How will the (i) charge and 

(ii) potential difference between the plates of the capacitors be affected after the slabs 
are inserted ? 

l ci /"J_ 
6VT J~F J~ 

~ (fu3l) if c1 ~ c2 ctt ~ W1R ~ t FRif ~ <N mfu:rr 1 J..LF ~ 1 ~ 6 v <N ~ 
~~~Tf<.IT~ Jmt'l1ifm'S'~~ I¥9~~'S'<it~~;smn~~ 
~eN~~~ if; m CfiT q{I~'EJ>C'liCh K = 3 ~ q{I~'EJ>C'l ~ ift ff!!#i4J ~ ~ o/ m 
;smn ~ 1 ~ ~ <N ~ ct (i) :mcm~ Cii) ~ ~ ~ 'R Cf(:ff >f'l1TCf m? 

.--------,...----/ ~ 

l ell c,j_ 
6VT . J~F 

12. Two convex lenses of same focal length but of aperture A 1 and A2 (A2 < A 1), are 

used as the objective lenses in two astronomical telescopes having identical 

eyepieces. What is the ratio of their resolving power ? Which telescope will you 

2 

prefer and why ? Give reason. 2 

55/111 

-ey"@lll<:1l<!:! ~ ('i{<;l?JCfli) <N ~f::tCfll~ ~ (~) t 1 &r<t ~m~<N~ 
~~ (m) ~' ~~~ A 1 ~ A2 (A2 < A 1) t I~ 'i{<;l?lCfll eN~ man 
cnT 31fllif Cf(:ff m ? 31Tl:f fcR:r 'i{<;l?JCh cnT ~ ~ 3fR ~ ? CfiRUf ~ I 
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13. Draw the output waveform at X, using the given inputs A and B for the logic circuit 

shown below. Also, identify the logic operation perfonned by this circuit. 2 

I 
I 
I 
I F-"'"""""1--i 
I I 

B
l I 
i i I i 4 
I I I I I I 
I I I I I I 
I I I I I I I 

t1 t2 t3 t4 ts 1{; t7 

~~'Tit~~*"~ f~ Tf4 f.:r$rr A ~ B $~it 'X' TR f.:rt=r otrf-~ em 

I I 
! I 

A I I 
I 

I X I 
B B' I I I 

I I I I I 
I I I I I 
I I I I I I I 

tl t2 t3 t4 ts ~ t7 

14. Name the semiconductor device that can be used to regulate an unregulated de power 

supply. With the help of I-V characteristics of this device, explain its working . 

principle. 

~ ~ ~ ctlT ~ r~ ~~a-t~ m ~ m Cf>t ml:ffi" cwt * 
m~-;m~~ I ~<ffiffl$I-V ~crff~it~~q;ffi~'fif 

~~I 

15. How are infrared waves produced ? Why are these referred to as 'heat waves' ? 

55/1/1 

Write their one important use. 

~<1M~~ mw t ? ff ~ (Tfl"f) 'ffiTt er-n "W ;Jffi1T ~ ? ~ ~ 41:\'fCll{O\ ~ 

CRTI~? 

6 

2 

2 

evid
ya

rth
i.in

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



16. Draw the transfer characteristic curve of a base biased transistor in CE configuration. 
Explain clearly how the active region of the V 

0 
versus Vi curve in a transistor is used 

as an amplifier. 2 

fCfif!T ~ ciHGJfflfl ?;if"l&'! ~ CE f~~ if, ~ ~ ~ ~ I ~ ~ fcF 

~;;;ifs\&{if, V
0 
~vi ~~~~~·~$"flf~~~if~~~ 

'J'fTill 't I 

17. (i) Define modulation index. 

(ii) Why is the amplitude of modulating signal kept less than the amplitude of 
carrier wave? 

(i) ~ ~q;fcp em~ W!f&it , 

( ii) lOll §~Cfl fur.rr11 (~) CfiT 3W=fl11, ~- m1if· ~ ~it <f,li ~ -rnr ~ ~ ? 

18. A cwrent is induced in coil C1 due to the motion of current carrying coil C2• 

(a) Write any two ways by which a large deflection can be obtained in the 
galvanometer G. (b) Suggest an alternative device to demonstrate the induced current 
in place of a galvanometer. 

cl 

,___---i G t------' 

~ mumftm ~ C2 em TJfu * CfiRUT ~ C 1 if~ 'tffiT mm ilffi" 't I 

(a) ~~~(~)~,~~~~;:l]l1l2:{(~)Gif~~~it~ I 

(b) ~~'"ll>=il<?J: if? m 11t fcRft ~ ~ q:;r ~ ~ FR:ffi mt-1 'tTRT CfiT ~ ~ ~ 
~I 

2 

2 
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19. Define the terms (i) drift velocity, (ii) relaxation time. 

A conductor of length L is com1ected to a de source of emf E. If this conductor is 
replaced by another conductor of same material and same area of cross-section but of 
length 3L, how will the drift velocity change ? 

~~ (i)~itrf.3il\ (ii)fcr-'3lifu~ I 

L ~Cf1T"QCI1~, E~~~*it.m. cm'I:Wf)~~~~ ~~~~* 
~ CR, W ~ * W ~ ~ ~ 3L ~in~ cnT ~ m \JWi, Tit 
~ itrr ~ ~ q\'{c:l(i'"i ~? 

20. Using Gauss's law obtain the expression for the electric field due to a uniformly 
charged thin spherical shell of radius R at a point outside the shell. Draw a graph 

3 

showing the variation of electric field with r, for r > Rand r < R. 3 

~ifl~*'3Cl-mrr~, QCf1fll"lH ~, R ~ifi, "QCfl lflMIChl< cnminCfiiTUT, CfiM*~ 
(fcnm ~tV) ~ &tr il? m ~ ~ ~ I ~ $ Cf1T qf{qtJ'i (~) r ip W?.i 

~in~, "QCfimcfi (~) ~' ~ r > R 'flm r < R. 

21. An electron and a photon each have a wavelength 1.00 run. Find 3 

(i) their momenta, 

(ii) the energy ofthe photon and 

(iii) the kinetic energy of electron. 

~ ~<'I Cf~}i 3:fR "QCfl %tiR, ~ cR ct{l!~sQ 1. 00 nm ~ I W WO ~' 

Ci) m~ 

(ii) %tiR'cit ~ 'flm 

(iii) ~<'!ctg}i cp1 ~ ~ 

22. Draw a schematic diagram showing the (i) ground wave (ii) sky wave and (iii) space 

55/111 

wave propagation modes for em waves. 3 

Write the frequency range for each of the following : 

(i) Standard AM broadcast 
(ii) Television 
(iii) Satellite communication 

~ "lklcnl<;l m-rrr *"~-.;RUT cp1 Ci) rm-rr (ii) ~-oM 'flm (iii) ~--mrr ~ c6t oo 
*Writ~~~ I 

f.•JJ:<if<1Psm ~~in Writ ~-i:fftm' fufurJ: : 
(i) 1iRCf) aww1l0ll§f<1ct ('Q.'Qli.) ~ 

(ii) 2:Mlf0l;;:t'i 

(iii) d11'$~ 
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23. Describe Young's double slit experiment to produce interference pattern due to a 
monochromatic source of light. Deduce the expression for the fringe width. 3 

OR 

Use Huygen's principle to verify the laws of refraction. 

00 QCbCIDO wtim ~ iffiT &lfctcn\Dl ~~<:fiB~ fuit, <:iTT~ -&--mu >riM CfiT CfTlH 
~ ~~Ch1~~m~mcn~ 1 

~ 

~~~~~it,~-~~CfiT'8\"414'i~ I 

24. (a) Describe briefly, with the help of suitable diagram, how the transverse nature 
of light can be demonstrated by the phenomenon of polarization. 3 

(b) When unpolarized light passes from air to a transparent medium, under what 
condition does the reflected light get polarized? 

(a) 'QCfl m ~ cn1 ~it~"# CfT1H ~ fcf> ~-qf{tl<:'il it~ cn1 ~ 
~CfiT~~~-;;n~~ I 

(b) ~ ~ Wfim, crTq it 00 ~ ~ lf >rcffi Cfifflf ~ ID ~ ~ lf 4'1:1Cifft\4 Wfim 

~ ir 'Jffi1T ~ ? 

25. The energy levels of a hypothetical atom are shown below. Which of the shown 

55/111 

transitions will result in the emission of a photon of wavelength 275 nm ? 3 

Which of these transitions correspond to emission of radiation of (i) ma,ximum and 
(ii) minimum wavelength? 

-.....----,.-------- 0 eV 
_A...ll.l~-+----r--.,---- - 2 e V 

___ B_..:..._...;;c-llL----+---- - 4.5 eV 

D 
-----------------L------lOeV 

00 Cbl01f<iCfllWfTDJ ~ ~ «Rf 'fiT -;:ffa-~ Tf(lf ~ I ~ ll?t fcn;:r ~r;pt{on it 275 nm 

ti {l I ~&1 ~ ciliA CflT '3\'8 'li., WIT ? 

~~it (i) ~ ~ (ii) ~, ti{l !~al ~ fCifCfi{O~ CflT '3ffi'i]'i WIT? 
-.,.-----,.-------- 0 eV A! 

cl 
-2eV 

B 
-4.5 eV 

D 
-lOeV 
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26. State the law of radioactive decay. 

Plot a graph showing the number (N) of undecayed nuclei as a function of time (t) 
for a given radioactive sample having half life Tu. 

;2 

Depict in the plot the number ofundecayed nuclei at (i) t = 3 'C.;, and (ii) t = 5 T,12• 

{f.sll1Qfik6! ~ Cfif f.:r:m ~ I "QCi1 {f~lllt~fctc:Cl ~ (~) cit ~ ~ T,~ ~! ~ fwt, 
~~cit~ CN) em, ~ Ct) if; 111m c~) in~ if zyJt;t in f~ mc:r; ( ~) 
~I 

~ m1:fi (ern;) if (i) t = 3 T y
2 

afR (ii) t = 5 T Yz 'IT ~ ~ <if~ Cfif ~ 

~I 

27. In the circuit shown, R 1 = 4 Q, R2 = R3 = 15 Q, R4 = 30 Q and E = 10 V. Calculate 

the equivalent resistance of the circuit and the current in each resistor. 

E 

I1 B 

~'l<l~"#, R
1 

= 4 0, R2 = R3 = 15 Q, R4 = 30 Q 31t{ E = 10 V t I ~~Cfif 

~~om~~~~~~inP.RCf>fqRCfiA'1~ 1 

E 

28. State Biot-Savart law, giving the mathematical expression for it. 

55/1/1 

Use this law to derive the expression for the magnetic field due to a circular coil 
carrying current at a point along its axis. 

How does a circular loop carrying current behave as a magnet ? 

OR 

With the help of a labelled diagram, state the underlying principle of a cyclotron. 
Explain clearly how it works to accelerate the charged particles. 

Show that cyclotron frequency is independent of energy of the particle. Is there an 
upper limit on the energy acquired by the particle ? Give reason. 

10 

3 

3 
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~-~ f.:\<rq (fliT ~ fu<t 11fu1 Cil ll ~ ft:rfurit I 

Wff f.p:p:r *" ~ ~. 00 CJfiiCfll{ ~ ~ ~ ~ 'tffiT *" CflRUT, ~ 3W *" ~. 
00 ~ "CR, 'qMlcn"l4 ~ "t ft;1-inx:f\J1Cfi VJ~ (~) ~ I 

'tffif-~cnW CJfi!Cfll{ ~ (<rm) ~criT 'l:fjfu~~~~? 
~ 

([Cfi 'illiifCfict ·3W& (fcr;r) cit~~~~ cnT ~ f;rn tR ~~~CR1\;;I'i ~ ~ 1 

~~if cr:rR~ ~ ~ ~ ~ cnT ~~ c:qfur CR"ffi~ I 

<W ~ ~ ~~~cwf1~=1 cfit ·~, Cf>UlT cn1 ~ tR f.:ri:R ~ ~ 1 ~ ~ 1~'*11s}1 if cnurr 
rnr 34 IMCi ~ cn1 CfiTt (ft'q tfn::rr mm ~ ? ~ ~ *" m Cf)RlJT ~ i 

29. (a) Draw a ray diagram to shmv refraction of a ray of monochromatic light passing 

55/1/1 

through a glass prism. 5 
Deduce the expression for the refractive index of glass in terms of angle of 
prism and angle of minimum deviation. 

(b) Explain briefly how the phenomenon of total internal reflection is used in fibre 
optics. 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

OR 
Obtain lens makers fommla using the expression 

n2 _ n 1 = (n2 - n 1) 

v u R 
Here the ray of light propagating from a rarer medium of refractive index (n1) 

to a denser medium of refractive index (n2) is incident on the convex side of 

spherical refracting surface of radius of curvature R. 
Draw a ray diagram to show the image formation by a concave mirror when the 
object is kept between its focus and the pole. Using this diagram, derive the 
magnification formula for the image formed. 

~in fuaT ~ ~ ~ ClTffi, ~-crm w:nm cn1 q m-ur *" ~ cnr ~ *" m, 
~~~~I 
~ *" 31qCiJ'iiCfl in m, ~ *" cn1ur ~ ~ ~ ~ *" w if, ~ 

~~(~)~I 
~ 3il'"f1Rct> 4'<1Cict'i cn1 4REl<::'il cnr ~ c=RJ-!>Fhif:(llq5] if~ fcnm ~ ~ ? ~~if 
~~I 

~ 

n
2 

n
1 

(n
2

- n
1
) 

~---= R Cfif~~~"ffii~~cnrqRlllOJ'i (~)~ 1 v u 
~. (n1) 31<1cf<fficn "t ~ ~ ~. (n2) 3i4Cict'licn "t ~ ~ -cnT ~ '[t, w:nm 
cn1~m-ur. R ~~*"~ ·~~(~) *"~ 'lWT"CR ~m~ 
tl 
oo~m*"~~~*"~~ooCf«<"t!O!f(ifcilMl~cnr~"ttwt 
~ m-ur ~ ~ , ~ ~ *" ~ ~ !O!fctfiilMl *" ~ *" m ~ ~ 
(~)~I 
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30. (i) With the help of a labelled diagram, describe briefly the underlying principle 

and working of a step up transformer. 

55/111 

(ii) Write any two sources of energy loss in a transformer. 

(iii) A step up transformer converts a low input voltage into a high output voltage. 

Does it violate law of conservation of energy ? Explain. 

OR 

Derive an expression for the impedance of a series LCR circuit connected to an AC 

supply of variable frequency. 

Plot a graph showing variation of current with the frequency of the applied voltage. 

Explain briefly how the phenomenon of resonance in the circuit can be used in the 

tuning mechanism of a radio or a TV set. 

(i) ~ 'iiAifctifl ~ (fqsr) cit~~~ s;:r~IA~ ~ ~ * m CfiT ~~if 
quf.,~ I 

(ii) oos;it~Chl~{if~~~-ey~~ 1 

(iii) ~ S:l'"fiChl~{ ~ ~ ~ ~ Cfi1" ,j-c'q ~ ~ f.:No (f.:rh:r) if YRClffifl ~ ~ 

t I ~~~-~RwrCfiT dwitl'i itffit? am~Cfit~~ I 

oo ~ ~~~.-ill. ~ ~ ~. skoft ~.m.m. (L.c.R.) ~cit~~ m, 
~~~(mc<r)~ I 

3i'jw3)<:.ffi ~cit ~ ~ "fl1'4 (m) ~ ~if qf{C!M'i Cfi1" ~ ~ m ~ m1:fi 

(~)~I 

~if quf., ~ fcn ~if ~cit qRtJ&1 r CfiT ~, ~<IT it.cft". cit fllifCl{OI 

(~) f~41f6lfllif, ~it~t I 
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