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CBSE QUESTION PAPER

Class-XII

PHYSICS (Theory) 

�Rias fail,� {"1c0-1Paas) 

Ti me allowed : 3 hours 

f.:mfftrr-'ff1fll:3�

Maximum Marks: 10010
� '3icFi: 100 



General Instructions : 

(i) All questions are compulsory. 

(ii) There are 80 questions in total. Questions 1 to 8 carry one mark 
each, questions 9 to 18 carry two marks each, questions 19 to 27 
· carry three marks each and questions 28 to 80 carry five marks
ro�

(iii) 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. 

(iv) Use of calculators is not ·permitted. 

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

Hlll/-4 �: 

c = 3 x 108 ms-1

h = 6•626 X 10-34 Js

e = 1-602 .x 10-19 C 

µ
0 

= 4n x 10-7 TmA-1

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

41tE 

Mass of electron m
e

= 9-1 x 10-31 kg 

Mass of neutron mn = 1-675 x 10-27 kg 

Boltzmann's constant k = 1-381 x 10-23 J K -1

Avogadro's number NA = 6-022 x 1023 / mo1�1
. . 

Radius of earth = 6400 km 

(i) fl'fl" JfR 31f;rqp;f f I 

(iiJ � JTR-TT;f ff¥'" 30 JTR t, JTR 1-« 8 ff .JlfW JTR � m cfiT I, JTR 
9 -« 18 ff JTfW JfR t m cfiT I, JfR 19 -« 21 ff JTrW JfR 'ifR m cfiT I
� JfR 28-# 80 ff JTrW "Jf"F{. rffe.r m cfiT I ,

(iii) JTR-W ff tf1f!T w q;}"{ � � I I rfPlTfir, c;T" 3fciJ= qR? {!qi JfR #, "ffFr 
3fciJ= qR? {!qi JfR ff atk rfrq 3fciJ= qR? "fit;ff m ff d/lrftRcl, qlFf "JfGFT � 
7fllT 1 , # m ff 3ffClcliT � � TflR ff -« � {!qi JfR tt cfwfT 1 ,
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(iv) tl;eyc12< � � c/ft arp,frr ':fit"�

(v) � �4-?W-b it 3:rTff Ptiefc:rffgd wFrrc,; Ptl.ldicbJ � � <liT � q;r "ffcf;ff

I:

c = 3 x 108 ms-1 ·
h = 6•626 X l0-34 Js

e = 1-602 x· 10-19 C 

µ0 
= 41t x 10-7 T mA-1 

_l_ = 9 x 109 Nm2 
c-

2
4ne 
�fl�T1 qi)" � m

8 
= 9-1 x 10-31 kg 

� qi)" � D1ii :: 1-675 X 10-27 kg 

�(.'l:!.�'11iti1 f.illaicfi k = 1-381 x 10-23 J K ...,.1 

&ilql�lls?I qi)" � NA= 6-022 x 1023 / mol-1

�cbl�=6400km 

1. Why is it necessary that the field lines from a point charge placed in
the vicinity of a conductor must be normal to the surface of the
conductor at every point ?

� � 3il<=PMcfi � � � T.f@c6 � wfii:r � � -� � Hcfit-1� cfR'IT �
�T.f@qi�ire;������?

2. A steady current flows in a metallic conductor of_ non-uniform
cross-section. Which of these quantities is constant along the
conductor

Current, current density, drift speed, electric field? 

� � � � � �-cfiTG t � T.f@c6 � � "ITT· � t I � 
-ey "11f � # � -� T.f@qi i � � wm t

�, � �, � T.fR-r, �-� ? 

1 

1 
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3. Name the electromagnetic radiations which, are produced when high
energy electrons are bombarded on a metal target.

� f4Wl-ijiqchl4 Mfcb{UTI � � � � � � � ��¾1'11 � fctim �

� 1R � � "CR. � � f

4. Draw the wavefront coming out of a convex . lens when a point source

1 

of light is placed at its focus;
+-,,,,,,..,,.,,..+ 

1 

fctim �mi� �"CR���� Wn � t6RUT mi� Heb("!� cf@T

��

5. Unpolarised light of intensity I is _passed through a polaroid. What is
the intensity of the light transmitted by the polaroid ? 1 

fcl;m 41�<T�s � I � qif � � � "f@T � I 41�{1�s iTU 'tlWffi �
tfil�cp;[T�?

G. Why are coherent sources required to create interference of light ? 1 

� � &l@q,{01 � � cg;JT-� � qif � 'tP-TT d-llci�4cb � ?

7. In the Rutherford scattering experiment the distance of closest
approach · for an a-particle is d

0
• If a-particle is replaced by a proton,

' 

how much kinetic energy in comparison to a'-particle will it require to
have the same distance of closest approach d

0 
? 1 

<�<4ili � sictlof-1 m -q- fctim a-qiUT cfi\: f.iq,2.aq � � � d
0 
t I � a,-qiUT

q;) � � S1@(-!ll1ftla cf){ · �' m a-qiUT .tfil. WAT -q- f.icbzaq � tfil � "ITT �'
.d

0
, � � miR' c6T � � � tfil d-ilci�4cbdl � ?

8. State the Faraday's law of electromagnetic induction.

� qif �-ijiqc6l4 JRUT Hll11. � I .
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9. Figure shows a sheet of aluminium foil of negligible thickness . placed

between the plates of a capacitor. How will its capacitance be affected
if

(i) the foil is electrically insulated ?

(ii) the foil is connected to the upper plate with a conducting wire ? 2 

ffl � f%m � ch1 �at � � � � ch1 ��Hllli ch1 -qm ch1 � 
�11{! I �chl ��cp;JTJNlcfWJT� 

I 

. I 
(i) -qm · q;r MW(<l�� cg � � ! ? ·

(ii) -qm cit � oR m � � � tj�-Nia cg � � ! ?

10. Three points A, B and C lie in a uniform electric field (E) of 5 x 103 Nc-1

as shown in the figure. Find the potential difference bet�een A and C.

A -.·.:::············c B

5,cm·· ... 
:3cm 

E 

OR 

The sum of two point charges is 7 µC. They repel each other with a 
force of 1 N when kept 30 cm apart in free space. Calcul3:te the 

2 

value of each charge. 2 
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m -q: � � � � A, ·B &.rr c M 5 x 103 Nc-1 il; Q.<M1J11-1 �-�
(E) -q Wlffi � I A &.IT C il; � � � � I

A-.·.::·············o B . . 
··-.. :3cm 

5cm·· ... _ . E····.J
c 

.3111'lfl 

?J � � qiJ ((1•14i(--I 7 µC t 1. � � -q � 30 cm � � m � -q
� �-� cliT 1 N aR1" � Sl@cfifi1a � � I � � qiJ lJR � � I 

11. Name the electromagnetic radiations having the wavelength range
from 1 mm to 700 nm. Give .its two important applications.

� �-�cfil4 Mfc:b(UTI qiJ 1Tli' � � d{•1eui1 qiJ '9fuR 1 mm � 700 nm
t I � ?J 1-1(?-tq'{uf '1ijSl((i•I � I

12. A wire of length L is bent round in the form of a coil having N turns
of same radius. If a steady current I flows through it in a clockwise
direction, find the magnitude and direction of the· magnetic field
produced at its centre.

L .� il; M oR q;) � � cbl N � qfffi �usctl -q � "PIT t 1 �
� 'l:lm I � �use-ft -q � � m "@ t, m � �use-ft il; � � �
�cfilll � qiJ qR1-11u1 "Q.cf � � � I

13. Derive an expression for the de-Broglie wavelength associated with an
electron accelerated through a potential V. Draw a schematic diagram
of a localised-wave describing the wave nature of the moving
electron.

f%m �;icf?,-1, f-im V fcrqq W6 � � "PIT t, � � �-ffll"ffi ai31�&.f il; �
� � � 1 •1Riq1-1 �;icf?,-1 cbl o{1T � qiJ qUf;:r � q@ �,4l�a-m
qiJ ollqf21f 31lffl � I 
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14. Figure shows variation of stopping potential (V0
) with the frequency (v)

for two photosensitive materials M
1 

and M
2

•

Vo 

..___....___..,__ ____ V 

(i) . Why is the slope same for both lines ?

(ii) For which material will the emitted electrons .have greater kinetic
energy for the incident radiations of_ the same frequency? Justify
your answer.

ffl -q 7J Wfim--p � M1 �-M2 t � � (v) -q qftqtf-1 t -Wf � 
fcfqq CV0

) -q qf<qtf-1 � � t I 
Vo 

M 
1

..___....___...._ ____ V 

(i) ey;ff -�att qij- WflTRIT m � t ?·

(ii) m � t 3lftITTffl Mfr.ti<ai'i t � �- � � affiflta �t-l¾,T.fl° qij- �-
-� � � ? 3ITT � qij- � � I

15. The energy of the electron in the ground state of hydrogeJ?. atom is
-13·6 eV.

(i) What does the negative sign signify ?

(ii) How much energy is required to take an, electron in this atom

2 

from the ground state to the first excited state ? 2 
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�1��1�-1 � chl RJ..ia'i � -q �(9�1-1 chl � -13·6 e V t I 

"(i) � ;f!Ulf�c:fi � cfll'T '&Rfi � t ? 

(ii) � � -q M �(9�14 c6I" Pi&.1a'i -� � � � � -q � �
� � � chl 3-lfq�llc:fidl � t ?

16. Draw the logic symbol of the gate whose truth table is· given below :

Input Output. 
A B y 

0 0 1 
0 1 0 
1 0 o ·

1 1 0 

If this logic gate is connected to NOT gate, what will be the output when 
(i) A = 0, B = 0 and (ii) A = 1, B = 1 ? Draw the logic symbol of the
combination. · 

2 

� R1fu 

A B y 

0 0 1 
0 1 0 
1 ·O 0 
1 1 0 

"llfG �- ot Tg c6I" NOT Tg � (ilflf¼d qi"{ �' m � � -q R1Tff cfll'T m

� (i) A = 0, B = o. � (ii) A = 1, B = 1 t ? tjlf'l�-1 q;r acfi � � I 

17. (i) What is line of sight communication ?

(ii) Why is it not possible to use sky wave propagation for
transmission of TV signals ? · 2 

(i) �f�7<@4 (La°S) � cfll'T t ?

(ii) TV RP-1�1 � � � � ollllf m � cfiT � � � � t ?
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18. (i) How are_ eddy. currents reduced in a metallic· core ? · 

(ii) Give two uses of eddy currents.

en � m � $R m � � ffl � i ?

(ii) $R � t -e)- � � I

19. Define the term 'electric dipole mo�ent'. Is it seal� or vector?

Deduce an expression for· the electric field at a point on the·

2 

equatorial plane of an electric dipole of length 2a.
· 

3 

'� 1%:�-�' r.b1 qR'if'ilT �I�� t � � ?

M � 1%:�, � � 2a t, t q;roJT � � t M �- lR
�-� i6 ft;rQ; � � � .1

20. State Kirchhoff's rules. Use Kirchhoff's rules to show that no current
flows in the given circuit.

fcM@4i � � I fc6<@4i � cf>T � � � � fcn � T(l; 'llfttr?.r � 

��mu���I 

3 
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21. (a)

(b)

State the principle of working of a potentiometer. 

Figure shows the · circuit diagram of a potentiometer for 
determining the emf 'E' of a cell of negligible internal resistance. 

2V R1

J 
Ai------------B

key(K) 

(i) What is the purpose of using high resistance � ?

(ii) How does the position of balance point (J) change when the
resistance R

1 
is decreased ?

(iii) Why cannot the balance point be obtained (1) when the emf
E is greater than 2 V, · and (2) when the key (K)' is closed ? 3 

(a) M\lq'-iiq1 (lfllAi�li12<) � ffl �. qjf fo-s.1.:tt � 1
(b) ffl -q � °IDU � � 3ii.:ttRcl, � � m'I' qif �-� iR'f 'E'

� � � � � 3Tiffl Gffl'llT � f
2V R1

�(K) 

(i) . � � � �·tfil � � qjf � � t?

(ii) � R1 qjf1lRqjtfqi81R � � � 'J'cfil ft.?:rfu � "SlqiR 

4Rctffia mcit t ?

(iii) �ft.?:rfu�� � � cp;rr � � � -ilT � �
(1) �� iR'f E cfiT 1lR 2 V -« 3ffl t � (2) ¥ft (K) �
t ?
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22. . Deduce the expression for the torque experienced by a rectangular loop
carrying a · steady current 'I' and placed · in a uniform magnetic field
�
B . Indicate the direction of the torque acting on the loop. 3 

OR 

Deduce the expression for magnetic dipole moment of an electron 
revolving around the nucleus in a circular orbit of radius 'r'. Indicate 
the direction of 'the magnetic dipole moment. 3 

fclim Q,i:fiWil-1 �ctlll � g -q � s:Sillldii:fil{ � � s:Siqfo:1df � 'I' � 'ii'
�fll\�ffliR-f-�t���� I �ll\�qffi 
iR-f-� ctr � WTff � I .

31llclT 

'r' � ctr $ � -q � ctr qf{sfiiil � ffl fclim �<.9¾T1 t !1;'4c6lll � 
� t � � � � I �ctlll. 1%;� � ctr � Wffi � I 

23. Depict the field-:line pattern due to a current carrying solenoid of finite
length.

(i) In what way do these lines differ frpm those due to an electric
dipole?

(ii) Why can't two magnetic field lines intersect each other ?

'l1Rfim � ctr fclim bjl{jqjd} qf{-11f�i:fil t qiRUT �-� qif � F-ITTlo � 

(i) ��wntM�f%:�ctr����>fqj!"{mr�t?

(ii) � �ctlll � wnt "Q,cfi-� qif. J.l@-i@C:. cpff � cfi\ � ?

� 24. State the conditions under which total internal reflection occurs. 

One face of a prism with a refracting angle of 30° is coated with 
silver .. A ray incident on another face at an angle of 45° is refracted 
and reflected from the silver coated face and retraces its path. Find 

3 

the refractive index of the material of the prism. 3 

1°f �1-flRi:fi q{lcl<R t � �lcl�lli:fi ffl. � I 

30° � cfilUT t fclim � t 1;cl, � "Cl\ � qif WR � � t I � 
JJcmT � ap;r � "Cl\ 45° "Cl\ 3Tit@";f � aiqc1Ria 'd"?.JT � � � � � 
q{lctRia � 3TtR 1FI° � � 9ltm � � f I � t � qif 6-lqc1J1ii:fi ffl 
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25. (a) . Why do we not encounter diffraction effects of light in everyday
observations ? 

_ (b) In the observed diffraction pattern due to a single slit, how will 
the width of central maximum be affected if 

(i) the width of the slit is doubled; .

(ii) the wavelength of the light used is increased ? -

Justify your answer in each case.

(a) 3ltR � � -q- � wmr t �- "SNiq cfiT � � � � ?

(b) � � tcfiRUT � � �-q-� � cfiT � � � "SN[q. 

�-� 

(i) �cfil�����;

(ii) � � cfiT .a�>,eblf· -q- cf.& � � � ?

� � -q- 3ltR � cfiT � �

26. (a) What is meant by half life of a radioactive element ?

(b) The half life of a· radioactive substance is 30 s. Calculate

(i) · the decay constant, and -

(ii) time taken for the sample to decay by 314th of the initial
v�. 3 

(a) � ):fu�1t1fs64 "ffief cfiT 311:f � � � � � ?

(b) � ):fu4)t1�4 -qzyf � 311:f � 30 s t I _ qflcfif�a � :

(i) �' �.

(ii) � cfiT 3ltR � liR t 3/4 cqJTT qif � �- -q- � � I

27. What is meant by detection of a signal in a communication system ?
With the help of a block diagram explain the detection of A.M.
signal.

fcfim wm: &4q�I -q- fur.R;r t � � � � � ? M A.M. fur.R;r t �
c6I" � 3Tiffl cfiT t1�14dl � � � I

12 
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28. State the working principle of an A.C. generator with the help of a
labelled diagram. ·
Derive an expression for the instantaneous value of the emf induced
in coil.
Why "is the emf maxiJllum when the plane of the armature is parallel
to the magnetic field ? 5 

OR

Draw a labelled diagram of a step-up· transformer and explain briefly
its working.
Deduce the expressions for . the secondary voltage and · secondary
current in terms of the number of turns of primary and secop.dary
windings.
How is the power transmission and distribution over long distances
· done with the use of transformers ? 5 

· -111-iifcba � � ;g�14a1 � Slt=lllc:ifil ¥:lm (A.C.) � cfiT cfil4ctiltl f�.s.l� �
�Ost-fl � � �-� i@ t dl�folcfi lJR t @Q; o$Jq; � m(( I
�� i@ qif lJR � � � cfllT � t, � � qif m-1" ijki<tl4
� t ;gq1�( � t ?

. , 

31ll'ell 

� ?i{ilfiiif< cfiT �1qjfct;a 3llffl' � � ffl � � ffl � m(( I 
si121fiii:fi � !%.t114i:fi �iisR-tlt'i � � � � t .-crey � fat114i:fi c(lt.-e.a1 · �- fat114i:fi 
¥:lTU t @Q; o$Jq; � m(( I 
?i;glfijij(i t � � � � oqi f

i

� � � t« -� 'ilTffi' t ? 

29. (a) Draw a ray diagram for formation of image of a point object by a
thin double convex lens having· radii of curvatures R1 and R2 and 
hence ·derive lens maker's formula. 

(b) Define power of a lens and give its S.I. units.
If a convex lens of focal length 50 cm is placed in contact
coaxially with a concave lens of focal length 20 cm, what is the
power of the combination ? 5 

OR 
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Draw a labelled ray diagram to show the image formation by an 
astronomical telescope. 

Derive the expression for its magnifying power in normal adjustment. 
 

Write two basic features which can distinguish between a telescope 
and a compound microscope. 

(a) � �. � 'ffif, � � � R1 � � l, t fflT � �
ciiT . Sl@fal� � � 3lm9 @"=qq,{ � I � JlqiR, 'ffif � � �
�I

(b) 'ffif cfil ffl cfil qR:'qJqf � � S.I. � � I
� 50 cm�� ciiT-� � 'ffif � 20 cm�� t �

'ffif t � -q_ �- \ffl t, m � tj41�1'1 tfil m � t ?

� 

� &,nt11ll i<G1'Wi iRT si@fal� � � qjf � 31mg � 

� �'il41�'1 -q � � � t � � � � I 

'i_(G1'fi:fi � � �G1'if t � -� � � -ey � � � 

30. (a) Explain the formation of 'depletion layer' and barrier potential in
a p-n junction. 

(b) With the help of a labelled circuit diagram explain the use of a p-n
junction diode as � full wave rectifier. Draw the input and output
waveforms.

OR 

Draw a circuit diagram of an n-p-n transistor �th . its emitter base 
junction forward biased and base collector junction reverse biased. 
Describe briefly its working. 

Explain · how a transistor in active state exhibits .a low resistance at 
its emitter base junction and high resistance at its base collector 
junction. 

Draw a circuit diagram and explain the operation of_ a transistor as a 

5 

5 

�� 5 
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(a) p-� ffl it '� �' <f?.IT � � � � � I

(b) � � R�cfil-O � � it p-n m � � � it •1iiiifc6a � 3llffl
<fil ,(,lf?llldl � � � I � <f?.IT f.rIB �-� � I

� 

n-p-n ?if�-R.< 'cfiT, � dR-t:icfi awrn: ffl it dHife.r.llcfi � it <f?.IT. awrn: �
ffl it q�ilfe.r.llcfi � it .fflcfi\ � 3llffl � I � cfi1J.fsiu11� 'cfiT � it
qUR � I

� � � fen � ?ir¼-R.< � � it a:rq;ft dffi¾ awrn: ffl l:R � 
'Sl'@Ul:T <f?.IT 3wrn: � ffl l:R � 'Sl'@Ul:T .fcrn J1qif{ � t I 

fcnm ?i��< 'cfiT ft<r-q � � it "SfqRiR. � 3llffl @.ilcfi< � � I 
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