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CBSE Class 12 Physics Question Paper 2011

PHYSICS (Theory)
sitfas fosm (Rgf<®)

) Maximum Marks: 100
fFeffa agg : 3 gue AemTg 3w ;100

Ti me allowed : 3 hours

General Instructions :
(1)  All 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.

(ii)  Questions 9 to 18 carry two marks each, questions 19 to 27 carry
three murks 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:xs, ~ne question of three
marks and all three questions of five marks each. You have io
attempt 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 108 m/s
h =663 x 107 Js
e=16x10"18 C
p, = 4nx 107 Tm AL
1

=9 x 109 N m? C2
4ne

m, = 91 x 103! kg

(i) @ T sifErd § 1

G) TNTT A T30 5% & | T 18 8% & ¥ G-agT07 I §
R TAF TF 3HF FE |

(iii) F9T9 T I8 ¥ 3IF N7 31 3% & &, W 19 & 27 ¥ yoI% §v7 a7 3iF
FTEAT T8 T A TIT WA G B T |

(v) 73 F 97 | G faweq 7 & | @, T 5H @ T 99T 4,
&3l e T 77 4 AN G SF Al i A 9 ke 979 Y
w8 1 37 37 A awe 67 7 gg7 ¥ @ F6e 0% ¥ @ S E
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(vi) @ EYEF & AN FEffea 9iee fads & T & 99T & e
g :

c=3x 108 m/s
h =663 x 103 Js
e=16x10"19C

o = 4n x 1077 Tm AL

L 9,109 Nm?C?
47e

m, = 91 x 103! kg

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 ?

U % 6 cm 50 & % @@d M & o WA 5 w0 R 36 7w @
fom 12 VR o @ | 38 iR & FR W faviE fRaar @ 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.

S N S N

.ﬁiﬁmmma%‘sﬁm@iﬁ o & W T W () R AR ww

¥ T A R, W us @i C O AR (R € 9uRE @ g @
HAA ALY
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8.

How are microwaves produced ?

Define the term ‘stopping potential’ in relation to photoelectric effect.
TY-fr Ie & W § PR fove’ we & oftumn fafae

Write any two characteristic properties of nuclear force.

T ael & Bl o o o fafae

What happens to the width of depletion layer of a p-n junction when
it is (i) forward hased, (i1) reverse biased ?

5l pn Wy & B Wa ® TeE (WEE) W FW WE e €, 99 p-n UM
() safefos amfed @, Gi) wwafcfos sefaa @ ?

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

TE F qEE 8 $ FWR WS & 9H 9@ N §aR (LUS) W Y w
g ?

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

fogd fegm oyl & oftonwr fafeg | s wam (S.1) wis fafen

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

Find the ratio of energy stored in the two configurations if they arc
both connected {o the same source.

4
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10.

i wdER (@) dufal @ ofew § g &9 (I8 R IR G (39)
gl 3 pF 2 | 3 3% wndan (WK &0) § daifsa G (S 9w, @
5o s et A 2

AR A el (W) F Wi @ wE A W § et I D T QA W F
TeA & d@fga S HOAUS I A6 |

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

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

OR
A steady current (I;) flows through a long straight wire. Another wire
carrying steady current (I,) 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.

B qaeta 7 v 41 QA M %@ gu g IR F R AT W e R e

qEe a4 & fav s fafgr | vefta ST & 39 9@ g smfm & W
% w4 W fear Smar 2

i vl e MY @ R e @)@ @ @ 2 | M &
R T TR, 3 R @ T e, I e fage w1 @& feen
% yafes & W@ & | @ omm (Fm) & wemd ¥ ke fa fFwower, W]
& U TEHY 87 B, TR TR R & T 9 a0l 3 | 3 q F Y
i 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 ? 2
R X
— A WM —
P l
A B

R e (/) & & vam ¥, afiv fag (AR ) J | wan m, Ik
Al =1

) RRXF gH & gr & I 3w F aed G T, @ s g
g1 7% fafa a7 i ?

() Rz fEEw g wa 8 W ASAicy ok ded & fafqal amrw d we@
d A A AR g W o w2

R X
—VWVWN VWA~

Cog o
——

12. Mention various energy losses in a transformer.

frd cimwi A fafim yoR & 6 99 & @ HNe |
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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

TF YRR @ U9RT F 99 % 9 TRedl gm0 A efie fem s @ @
Wy ¥ we AV 5 T an F $1o 39 e | GFRITE &1 & g,
fFg TER g & Rudg fan W SEE HE A @

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

Kirchhoff’s rules to determine the potential at point B. 2
6V
R 2Q Ry
o ‘ I l_ . >
A "UA C 4A
3v

g T ofwm & @ e g fF fag A W fom Y R, fRals & fad &
3@ g, fog B W fav@ @ ;o |

A

[ C 4A
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15. Using the curve for the binding energy per nucleon as a function of

16.

17.

18.

mass number A, state clearly how the relcase in energy in the
processes of nuclear fission and nuclear fusion can be explained.

IR WE A S GO & &Y #, v e dvd et # el 9 9% &
IEm ¥, IR P R Afven Fom w § e fags 3R f e
3R @ W oTEd § 7 wmE S |

What is space wave communication ? Write the range ol frequenties

suitable for space wave communication.

m-mmwﬁm%7m-#ﬁﬁwﬁmmqﬁm%mm
o § ?

Plot a graph showing the variation of coulomb force (F) versus -—12 ],
where r is the distance between the two charges of each paug of

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

M F I g, (1 pC, 2 uC) 3 (2 pC, -3 pC) F fou Fem @ (F) =
[%)%mﬂﬁﬁhﬁ@%%ﬁqw@§WMEmmI%ﬁﬁ@ﬁﬁQSﬁﬁ

T

SR A r g | T 0@ () F o= Hivm

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

e ¢ 9 WAl [ % U duAeR US (998) ¥, A ANV 946 9 3 O
F UH TAAI, @ Ae@ aK @S § | JOER g8 @ W, dR & aEs &
TR 2 | AR 7S ¥ faud wem & fou ue oW 39 S
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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) paralle] across the same
voltage supply.

RIMRzm%ﬁamm,m(auﬁaﬁ)MV%@ﬁga@a
¥ WAl @9 W, W Py oK P, vfF o @ § | AR 3@ fe @
¥ FE () Sview B A (i) yedwy (g B, @@fE R (SR Sw, o
AR TEeE () ¥ o Ui & fou oee Jam Fife

20. A converging lens has a focal length of 20 cm in air. It is made of a

21.

material of refractive index 1-6. It is immersed in a liquid of refractive
index 1-3. Calculate its new focal length.

IS 16%F T A T A A A 9 F v g 0 em R 1 W
WA 13 AEEAS F 59 A A T | TR W OWHE QT F ORI
FIT |

(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 i1s — 13-6 eV. What are
the kinetic and potential energies of the electron in this state ?

(a) @ el A WReEcw & IAM Y, BIGA WA F FA WX & LN

vl @R & g IR @, IWw sme () @t WEa W
FifT

(b) BRSISHA W] & FEH @w It - 136 eV Bt ® | 3§ 3|en &
s @t o ok fidfe i e Bt 3
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22. You are given a circuit below. Write its truth table. Hence, identify the

23.

logic operation carried out by this circuit. Draw the logic symbol of the
gate it corresponds to.

e
o

B

X

:D—~z

k1

= feu 1w wRyy & fow FEMR WROT 9ARC | SRR 3W O9RTE W A 9 arl
% Al (IRl # M eid | 39S I T # o S4F FAK0 |

A—[Do——-x
:DO—~Z
BT >y

Draw a labelled diagram of a full wave rectifier circuit. State its
working principle. Show the input-output waveforms.

o w1 fe fga & uE AWifed M@ T[T | WE  FEEd  fagw
fafee | fa sl farfa aor-wl & <isa

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.

T FREW 1 ITEm HW Y ke &

(a) odd i & f o of & v Wt ag & voE=w, 2of § am (R) &R
Frefas & @ |

(b) Iow U0 W AMMRN WfaRrw SN §, oG F W W @

(c) %ﬁgﬁ%gﬁﬁtm%mt@mmmmﬁnw
eldl 2 |

10
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25. Write briefly any two factors which demonstrate the need for

217.

modulating a signal.

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

el 9% (Feae) 3 Aiees @ sjqwEar # adl 2, 9 <uit & Ay wgv |
w3 A I (FRW) fafEy |

AW W H WA F o w I9ge @ wAy, el ey e @
I7am uRer foma &t ifd R o e

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.

WH Ao AR v, T v, I (v, > vp) T A Fffea RN & fow, TIEs
ofew (w) fve 3w, ow-fag a0 % 9RedT @ Rew § foe 1% (a)
FARY | fw o ¥ P fawa @ A atfiw @ 2 o IR & wodE § SR™
(veh) fefe 1

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.

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 em 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 342 x 10° m and the radius of the lunar orbit is 3-8 x 10® m.

11
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28.

frdl dq IRl & ARYEs g IR Afw dw I wew T FEE 4 em
A 10em e | T TG R ARES o8 J 6 cm F W AT B | W WS
T & sEd e iR seR R Wt g R

feedt duarer # ww e wEd Qeud & AETEE o9 # O WEE ¥ 15 m
21 a3 10 om e Q & W 9 W sl fEw A, @39 R
iy T fFHe g 7

e @ s A TIW FH @ ST, q IEH IRTES O W T TS &
s &1 W feaT AW 2 TSN S AW 342 x 10° m 7 R T=W AR I
& fom 38 x 108 m 2 1

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 interf{erence.
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 ?

OR

(a) State Huygens' principle. Using this principle explain how a
di{fraction 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 ccntral fringe.

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

12
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mﬁmrqﬁmﬁaﬁmmeﬁmwﬁéﬁé,ﬁﬁm!
@ & Gl sl ¥ efem b oy w0 & R, @0 T R s
@ W T S ke st @ e § fay ois F@E () S
e A F T F R I v § g R g, @ e AR S maf
am ?

A9

(a) T W fogw = €, fofae | 59 fugw & 3@ § W@ WE A
& @ e el (weh) fioe () w, fdt ool 9 & A9 3
A e Fehrl [UYE, Weaq smfaw @ 8, @ W W fEda Rd &9
Tl & |

b) WRw I F man faady e @ foig deE, F9 B S Sy
WeE N amh (1/2) B 2 |

(c) dfg THAVT JHWT WA & WH © Y YH5Y A foar s, @ faad e
# ot w1 fads @l 2m ?

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

(b)  “Increasing the current sensitivity 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 fto 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.

{¢)  How is the magnetic field inside a given solenoid made strong ? 5

13
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30.

(a)

(b)

{c)

(a)

(b)

(c)

T8 Fot g (fRafied) fFe g ® ad Fw@ 8, faf@w sk
IS UH AMifHd INEG FART |
“fl teadide 3 ur-gafed & d@H W I§@ Acear-gAfear & of
T S Aal ¢ 1V 3 F & WA § o (Frwm) faf@e
R, My ¥ fl Aedivier 3t fodt few T (Fraw) o % e
fEfia +3 & fou smaws ol & fafae

e
iR & el faw & 3w 3, & sl sEfas & |, a3
¥ faft fag @, T &7 & fou, e oiWe s ST
il wfAfes ¥ 1 oNks Y YR Bm da 2 2 W aA & fg
TAFT G t@ell & Tt TR ITR g R

Rt & T TRl B R gERT A 9 U A $T oA S
2

State the working of a.c. genmerator 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 ®. Deduce the expression for
the alternating e.m.f. generated in the coil.

What is the source of energy generation in this device ?

(a),

(b)

OR
Show that in an a.c. circuit containing a pure inductor, the

voltage is ahead of current by x/2 in phase.

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.

(1)  Write the expression for the instantaneous value of the
c.m.f. induced in the wire.

(1)  What is the direction of the e.m.f. ?
(11i) Which end of the wire is at the higher potential ?

14
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T WET IR F TEEd ¥ v RC & gD oW (ac) SR T
F 3 |

frlt yorad uW SR A Feelt H NW T ) TOE W g AR L gsel
THETH AT A o F TH W @ T | W G A I yeEd YIS
9 (FU.0%) F 9T 0F s I ST |

IR 4 S IARA A TR ?

37oT=TT

(a) WRE T F e 3@ a9 & yoEd 97 (a.c.) R9F ¥, Feen
Fsi (Fen) F GEq W /2 A B @

b) TE LA, W R @ oar, S @-ofeen w3 s 2, st 3
qaa 87 B % &t wes & oraaq v an ¥ R @R
() 3 R ¥ e Tggaes a9 i) & awfs 99 & f

79 faflan

(i) @ LIRS oo (.U%.) R fn #4 {nf 2
(i) 39 aR & f58 AR W fom TR R ¥ ofvs (3=9) am ?



