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CBSE Class 12 Physics Question Paper 2011

PHYSICS (Theory)
Hifee faem (Agif<s)

Maximum Marks: 100
R @7 @ 3 g AfermTg 3w ;100

Ti me allowed : 3 hours

General Instructions :

(i)  All questions are compulsory.

(i1)  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 ma:ns, wne question of three
marks and all three questions of five marks each. You have io
atiempt only one of the choices in such questions.

(v)  Use of calculators is not permitted. However, you may use log
tables if necessary.

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

¢ =3 x 10® m/s

h =663 x 1073 Js
e=16x10"8C

g, =4nx 107 Tm AL

. =9x 109 N m2C?
4ne

m, = 91 x 1073 kg

Wﬁ?}’l
G) @ 57 st &

() T T 309 & | W 19 8 7% & 597 H-agaty v §
IR ¥A% T 3F FE

(ii) Y79 T 18 ¥ y9% y97 3 3% # &, ¥v7 19 § 27 ¥ 545 97 a7 35
FTE T 57728 9 30 7 I 97 UG HF H 8 |

(v) S35 7 T R &3 faFeq 7 & | T, & @ aer € 9¥d H,
#ﬁﬁ@mﬁwﬁﬁaaﬁmﬁﬁwﬁﬁmmmm
TE TR I A F A T g9 ¥ @ 39 @F T @ FAE |
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g :
c=3x 108 m/s
h =663 x 1073 Js
e=16x10"19C
K, =4n x 1077 Tm A!

1 9. 109Nm?Ce
4ne

m, =91 x 1031 kg

1. A hollow metal sphere of radius 6 c¢m is charged such that the

potential on its surface is 12 V. What is the potential at the centre of
the sphere ? 1

ug ¥ 6 cm 501 F & Q@A WA A g smaRmE fF T R R I Us @
fom 12 VR 9 2 1 39 I & &% W fE fRaar @ 2

2. Two bar magnets are quickly moved towards a metallic loop connected
across a capacitor ‘C’ as shown in the figure. Predict the polarity of the
capacitor. 1

' C
—(J=

.ﬁaﬁaﬁqmma‘r%‘sm_ﬁ,,mg%s@@w(@)aﬁaﬂwﬁm
¥R I R, W ws g CF WA (1) § | SuRE @ g @
AT ALY

0 -

https-fbyjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

@BYJUsS

The Learning App

3. How are microwaves produced ? 1

WI-all ¥ S e § 7

4, Define the term ‘stopping potential’ in relation to photoelectric effect. 1

TH-fER T & g TR o wg @ fun fefae

.5.  Write any two characteristic properties of nuclear force. 1

TET A & B @ awiie o fafau |

6. What happens to the width of depletion layer of a p-n junction when
it is (i) forward hiased, (ii) reverse biased ? 1

fd pn W F B Wa B R (W) W T WE @AM 8, 5@ p-n N
(i) 3R WRfed @, Gi) wekfs sofm @ 2

7. Where on the surface of Earth is the vertical component of Earth’s
magnetic field zero ? 1

TE & qEET 8% & @R WS & 79 gE A §ae (U%) W Y FE
gm 2

8. Define electric dipole moment. Write its S.I. unit. 1

ford, fegm ol &t ftumr fafae | o K. (S.1) A faRa

9. Net capacitance of three identical capacitors in series is 3 pF. What
will be their net capacitance if connected in parallel ?

Find the ratio of energy stored in the two configurations if they arc
both connected to the same source. 2
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T geow (W-R) dufEl S Juie § TR F9 (F8Y) R R T (F9)
ufid 3 pF 8 | 3t 3R Wvdsw (WK &) § dfea f (Ster) S, @ 3R
g uiiar fEat @i 2

R A gl (FAEA) ¥ wuie ® @ @ B § A I D T A W F
gleAt # dfad S & 3N {9 S |

10. ‘write the expression for Lorentz magnetic force on a particle of
ﬁ
charge ‘q" moving with velocity _\7) in a magnetic field B . Show that

no work is done by this force on the charged particle. 2

OR
A steady current (I;) flows through a long straight wire. Another wire
carrying steady current (Iy) in the same direction is kept close and
parallel to the first wire. Show with the help of a diagram how the
magnetic field due to the current I,:exerts a magnetic force on the

second wire. Write the expression for this force. 2

B gt & A v 9§ M S0 g¢ g IRY F B AT W e ae e
Tae aa & fou o fofar | yeffe FWY fF @ 90 g0 smfia &1 ®
F¢ F4 T fe s @

frlt o @Y TR R ww R fagq oW (1) Tofd & W R | 39 AR F TW
ol THh TR, TH N R W@ T e, el I fer fge um, L @ & R
¥ yafed & @ 2 1w om@ (Fo) @ wemd ¥ RO fE W owR, w@

S T Y 89 ¥, TR TR W TE JERT qd A ¢ | 3 9d &
v fafEn
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11. In the meter bridge experiment, balance point was observed at J with
AJ =1

(i} The values of R and X were doubled and then interchanged. What

~would be the new position of balance point ?

(i)  If the galvanometer and battery are interchanged at the.balance
position, how will the balance point get affected ?

WX B @) & @ wAm d,  afw g @R ) J W T e, 3k

AJ =1.

) ReR XF A & g R I AW F aew fer m™, @ s g

& % fiofq o @ ?

() o Ay g T A W A Ik 9l & Rl amw § W

QA ¢ @ iR fag W T | T ?

R : X

12. Mention various energy losses in a transformer.

fordl ciowiik ¥ fafm YHR & 6 99 & Sco@ ST |
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13. A parallel plate capacitor is being charged by a time varying current.
Explain briefly how Ampere’s circuital law is generalized to
incorporate the effect due to the displacement current. 2

@ AR QR G9RT @ 999 & W7 YRad g A IefW e s w2
Y ¥ wWE #f 5 T an 3 IR0 3@ T & AR &R & g,
firg yor g ¥ wRudg fom @ SEEw S e

14. In the given circuit, assuming point A to be at zero potecntial, use

Kirchhoff’s rules to determine the potential at point B. 2
1 I} 4A I__ B
R ®
E ‘ﬂ— .
A C 4 A

e T ofeg &, ® W @ fF fag A W e Y R, e & e &
I@EM gW, 95 B W fv@ @ | |

1 4A

- 2 |\|—B_
|l_
C

4A
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15. Using the curve for the binding energy per nucleon as a function of
mass number A, state clearly how the release in energy in the
processes of nuclear fission and nuclear fusion can be explained. 2

IR R A & GOF & Y ¥, 3 ~ffeaeit A et § ol A am &
IEm R, IRl e Rk AfEm T wE ¥ oo fagw 3§ amen
3R W T TR g 7 wE A

16. What is space wave communication ? Write the range of frequencies

suitable for space wave communication. 2

mmww@mg7mmmfmmwﬁm%mm
g ?

17. Plot a graph showing the variation of coulomb force (F) versus ~o |
. . P\
where r is the distance between the two charges of each pair of

charges : (1pC, 2uC) and (2puC, —3puC). Interpret the graphs
obtained. 2

AT F & g, (1 pC, 2 uC) 3R (2 pC, -3 pC) & o Feim & (F) &
(%)%mﬂmfz@ﬁ%mm(m)mlzﬁiagﬁﬁam
T

F A A re | I9 AeE (W) & e S

18. A thin straight infinitely long conducting wire having charge density
A is enclosed by a cylindrical surface of radius r and length [, its axis
coinciding with the length of the wire. Find the expression for the
electric flux through the surface of the cylinder. 2

1 ¢ 9 W [ F U dOGN UT (§9R) ¥, A ARY 94 9 3 aEn
F T WA, U AeF aR Rag g | WK g8 H W, dR & aEs &
Tt 3 | AR g8 ¥ g weW & fau @ oes g e
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19. Two heating elements of resistances R, and R, when operated at a
constant supply of voltage, V, consume powers P, and P, respectively.
Deduce the expressions for the power of their combination when they

are, in turn, connected in (i) series and (ii) parallel across the same
voltage supply. 3

R, 7% R, RY % Q @93 g, fer (arfadh) dled V & wE fgq e
¥ wif 87 W, FRE P, 5k P, W = a § | A @9 39 fug @
¥ FE (1) IvimH AW (i) gdwy () ¥, @@fa fma (S s
& W (cwe) ¥ o W fa s aEE FR

20. A converging lens has a focal length of 20 cm in air. It is made of a
material of refractive index 1-6. It is immersed in a liquid of refractive
index 1-3. Calculate its new focal length. 3

HqadE 16 % M V51 T A o9 & a7 § ww g7 0 em R | T
AR A 13 AEdAH F FA G W | TR W weE ¢ e
FC |

21. (a) Using de Broglie’s hypothesis, explain with the help of a suitable
diagram, Bohr’s second postulate of quantization of energy levels

in a hydrogen atom.

(b) The ground state energy of hydrogen atom is — 13-6 eV. What are
the kinetic and potential energies of the electron in this state ? 3

(@) T arat F wREcw F A W, TG WA F I WX F @A

T @t & qW e @, IWgw e (fE) @ WEa ¥ W
FIfTC

(b) TESA Y] R T A T - 136 eV Bt 7 | 3 ew ¥
WA R fw ek fafe S e e @
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22. You are given a circuit below. Write its truth table. Hence, identify the
logic operation carried out by this circuit. Draw the logic symbol of the
gate it corresponds to. 3

A X

B Doy

I fGr W 1wy & ¢ gEHR WO TR | 3ER 3@ YRE@ gW W 9 Sl
T yaeA (SR # TwEM gifed | 39S @@ I o Sad q95T |

A X

B Doy

23. Draw a labelled diagram of a full wave rectifier circuit. State its
working principle. Show the input-output waveforms. 3
ot @ Rl e & 1F Wi aE TR | W FHet  fasw
fafge | R o frfa ool & ik

24, Use the mirror equation to show that

(a) an object placed between f and 2f of a concave mirror produces a
real image beyond 2f.

(b)  a convex mirror always produces a virtual image independent of
the location of the object.

(c)  an object placed between the pole and focus of a concave mirror
produces a virtual and enlarged image. 3

< @iF F 3TN FW@ ¢ QR

(a) oFdd T & f IRk 2f ¥ 99 @ I & vffEm, of § AW (R) IR
AT BT 2 |

(b) I TH0 WeT HMRY wfafrm A €, a%g wE W o @ |

(c) ym%@ﬁmﬁmﬁﬁwmmﬁw
3 2 |
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25. Write briefly any two factors. which demonstrate the need for
modulating a signal.

Draw a suitable diagram to show amplitude modulation using a
sinusoidal signal as the modulating signal. 3

fFd W%d (o) 3 Teed 3 aavasar & A 8, 3 Tuid & fau W §
% A I (FRT) feafau |

HEW AgER H M F A w Ivge aa wwRy, ol sewe faea @
I wgeE fama & Wi e e

26. Draw a plot showing the variation of photoelectric current with
collector plate potential for two different frequencies, vy > vy, of
incident radiation having the same intensity. In which case will the
stopping potential be higher ? Justify your answer. 3

TR drer 3R v, T vy, G (v) > vp) F A Fofaq fafeen & fow, wUeS
o (@) e & o, TER-fRE 90 & ofede @ e & fae T ()
FARE | &9 < A R fo @ ue sfes @ 2 oW IR & T SR™
(wh) fefe |

27. A compound microscope uses an objective lens of focal length 4 ¢cm and
eyepiece lens of focal length 10 cm. An object is placed at 6 cm from
the objective lens. Calculate the magnifying power of the compound
microscope. Also calculate the length of the microscope. 3

OR

A giant refracting telescope at an observatory has an objective lens of
. focal length 15 m. If an eyepiece lens of focal length 1-0 cm is used, find
the angular magnification of the telescope.

If this telescope is used to view the moon, what is the diameter of the
image of the moon formed by the objective lens ? The diameter of the

moon is 3-42 x 10% m and the radius of the lunar orbit is 3-8 x 108 m. 3

11
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fodt dga oIl & Afigyas dw 3R A odF # wew FE FRE 4 om
A 10cm T | TG R HEES A9 ¥ 6om F W A R | W WG
WA H A g 3R EE A off wio R

foeft Juener # v fame WES EUE & AWGYEE AN WO BHE Q¥ 15 m
21 3% T 1.0 cm wE9 g0 & A0 FW W fFA I, A 39 S
& Fig e e @ 2

ot 30 QeYi® ¥ TEW @ @ AL, q IS IRYIF oW W § TR &
i &1 o feaT & 7 S S AN 342 x 10° m § R 9= H
# B 38 x 108 m @ 1

28. State the importance of coherent sources in the phenomenon of
interference.

In Young’s double slit experiment to produce interference pattern,
obtain the conditions for constructive and destructive interference.
Hence deduce the expression for the fringe width.

How does the fringe width get affected, if the entire experimental
apparatus of Young is immersed in water ? 5

OR

(a) State Huygens’ principle. Using this principle explain how a
diffraction pattern is obtained on a screen due to a narrow slit on

which a narrow beam coming from a monochromatic source of
light is incident normally.

(b)  Show that the angular width of the first diffraction fringe is half
of that of the central fringe.

(¢) If a monochromatic source of light is replaced by white light,
what change would you observe in the diffraction pattern ? 5

12
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aﬁmmifﬂ-ﬂ?ﬁmwﬁ%ﬁ%;%@'

4 F Bl v ¥ e o a0 % fg, @0 g for S

@ wd BT ok T i @ Skl ¥ faw oias oA () F

AR AT F T F R G F g far g, A B e F

i ?

AL

() T W AEW 7 2, fefaw | g9 fig & 3@ ¥ W W AR
6w fodl st (woeh) fere () w, fordt ol o & ¥ 9
3R aen §N BRUYS, Weaq smiw a8, @ 1 W faada fed &R
L |

(b) Y FT & vam faady e & foig e, =9 B S @iy
e @ amdl (1/2) A & |

(¢) I @A TV W F WA W W YHW ad foar 9, @ faady ged
T s w1 Rads fead 3m 2

29. (a) State the principle of the working of a moving coil galvanometer,
giving its labelled diagram.

(b)  “Increasing the current senmsitivity of a galvanometer may not

necessarily increase its voltage sensitivity.” Justify this statement.
(¢)  Outline the necessary steps to convert a galvanometer of resistance

R into an ammeter of a given range. 5

OR

(a) Using Ampere’s circuital law, obtain the expression for the

magnetic field due to a long solenoid at a point inside the
solenoid on its axis.

(b)  In what respect is a toroid different from a solenoid ? Draw and
compare the pattern of the magnetic field lines in the two cases.

(c)  How is the magnetic field inside a given solenoid made strong ? 5

13
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(@ T Foet umm (driey) fre v @ & @ @, fofaw sk
I & AMifhd MG FRC |

(o) ‘et A F uw-gAfed W TR W IWH Aced-gAfear & of
TEH AATEH G 8 1Y 3 & % §HdA ¥ o (sww) fafa

() R My & R Aedde & falt o o (Fra) ot & Qe &
tfiafid TR & e smaves Tl @ fafag

3rerer

@ TR & ey fam & IwEm |}, & ol uifas & R, 9@ 3w
F it fag |, gmala &7 & A, w @Ws aw R

(b) fEH RAfew ¥ @ ks fRE wR B AW R 2 W A & fag
TaFT 7 @Rl & Ged TAR I O Y

© Rt AR Al o T O ® SRS a3 e S
27

30. State the working of a.c. generator with the help of a labelled
diagram.
The coil of an a.c, generator having N turns, cach of arca A, is

rotated with a constant angular velocity w. Deduce the expression for
the alternating e.m.f. generated in the coil.

What is the source of energy generation in this device ? 5
OR

{a)) Show that in an a.c. circuit containing a pure inductor, the
voltage is ahead of current by n/2 in phase.

(b) A horizontal straight wire of length L extending from east to west
is falling with speed v at right angles to the horizontal component
of Earth’s magnetic field B.

6] Write the expression for the instantaneous value of the
c.m.f. induced in the wire.

(i)  What is the direction of the e.m.f. ?
(ili) Which end of the wire is at the higher potential ? 5

14
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TS ANET IRG A TEEd ¥ i FVC F yoEd g7 (ac) SO FH
WA B |
Rl vl o SR Ged A N R T ) T9E @ e AR Fea
THETH AT I o F PH W @ T | W G A A YO YT
T (FT) F U T @R Fi
W IF § I SARA A R ?
JFeT=TT

(@) WRE AT % fye F& I 5 ToEd 97 (a.c) @ ¥, Feed

T (Fen) H fagq W0 ¥ /2 S B g |

b) @R LW, @ A @ oan, S og-ofvew fw s e 2, s %
T 87 B ¥ 4 wes F waaq v ¥ iR @R

() W@ ¥ G fggass 7@ dwwm) $§ awie o9 & e
s fafay

(i) 79 fageaws o« SULTs.) & fam @ {2

(i) 39 R & fm ft W fae Q@ fR F few (3=9) Jm ?
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