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CBSE Class 12 Physics Question Paper 2014
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h=6.63x1034]s
e=16x101C
K, =41 x 1077 T mA™!

= 9 Nm? ¢
Ine 9% 10 Nm- C

[+]

m,=9.1x103 kg
General Instructions :
(i) All questions are compulsory,

(ii)  There are 30 questions in total. Ques.ion Nos. 1 to 8 are very short answer type
questions and carry one mark each.

(i) Question Nos. 9 to 18 carry twoe marks each. Question Nos. 19 to 27 carry three
marks each and question nos. 28 to 30 carry five marks each.

(iv)  One of the questions carrying three marks weightage is value based question.

v) 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 weightage. You have to attempt only one of the choices in such
questions.

(vi)  Use of calculators is not permitted. However, you may use log tables if necessary.
(vii)  You may.use the following values of physical constants wherever necessary :
c=3x 108 m/s
h=6.63 x 103* Js
e=16x10"9C
o =41 x 107 TmA™!

=9 x 109 Nm2 -2
4ne

ft]

m,=9.1 x 103! kg
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Define the term ‘Mobility’ of charge carriers in a conductor, Write its S.1. unit.

1.

Toput T TT Wi 9 YR ook TR T R
C(t) = 2 sin (8nt) volt.
Higer ferer TiT, SR I @1 0T § | Wiger® GEEih Td BT

1 —
m(t) S d ] 7, » 3

The carrier wave is given by
C(t) =2 sin (8nt) volt.

The modulating signal is a square wave as shown. Find modulation index.

&
1
m(t) in volt +»

2 ¢ n second

“fertt 1 e T % fere, Tt fomg 3t o v, wwfave 7 T & & srfyeraaa
Al & 1’ 39 99 B g S |

“For any charge configuration, equipotential surface through a point is normal to the
electric fleld.” Justify.

A TR & [ oA, M T YIg $ 941 TEA DA H ¢, Jod T/ A 908 | et
T frmr s € | T @ S 91 Tierh uRel WOuEH TgR S a4l 2

Two spherical bobs, one metallic and the other of glass, of the same size are allowed
to fall freely from the same height above the ground. Which of the two would reach
earlier and why ?

T | 19 & Berd 3 B H BT (dreh = ietashar &1 fa=xor goiEe

Show variation of resistivity of copper as a function of temperature in a graph.

3
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A convex lens is placed in contact with a plane mirror. A point object at a distance of
20 cm on the axis of this combination has its image coinciding with itself. What is the
focal length of the lens ?

7. FEFT ST B WA V & 1 R s ¥ SR Ay TERg 99 F o g aie ®9
A o fafae 139 e da w keman g2 1

—
Write the expression, in a vector form, for the Lorentz magnetic force F due to a

charge moving with velocity Vina magnetic field B. What is the direction of the
magnetic force ?

8. it Tl saTye WO Faen & wiiw SR@ @ R ® | X R Aifed 3199a @l feuniag

3R za= o fafEw | 1
I . ~ | ]
1 1
HHxH
= e TE___‘E@? ___________ S |'
v famm W Tarer

The figure given below shows the block diagram of a generalized communication
system. Identify the element labelled ‘X” and write its function.

[

Information 1 Transmitter Receiver

Source . TTTTTETmETmTTmTTT
Message Message
Signal Signal

9. T PEHE WHE H ¥ ‘A’ i 31IfE gEHied UF ¥ 9 AUF §, 9 B’ o @ |
FIL 1A’ AR ‘B’ WRIET o Yt A | 27 qrt st iy wafadt sawme et ot
FOTCHS ? Z
Out of the two magnetic materials, ‘A’ has relative permeability slightly greater than

unity while ‘B’ has less than unity. Identify the nature of the materials ‘A’ and ‘B’.
Will their susceptibilities be positive or negative 7

4
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1.

12,

forell oram faem 83 3 E = 5 x 103 § N/C g1 = P T ¥ 1 99 89 & 3 ol
T FIAT A 10 cm I & T & I Y9 @ oRaAI €, FGH a1 y-z T & TR & 1 A
TS x-3T&T T 30° I HIVT ST ¢, AT 36 G T TR AT FATH HI /I 1 a0 2

Given a uniform electric field E = 5 x 103 1 N/C, find the flux of this field through a
square of 10 cm on a side whose plane is par:llel to the y-z plane. What would be the

flux through the same square if the plane makes a 30° angle with the x-axis ?

a OIS & TFe ford & fow A qoRed & fordll wapavll e aid & aafastn Yed & waw
Fafires 2 3 o a1 A w00 gt e e <) v et @
e A € | =rEn fifg

For a single slit of width “a”, the first minimum of the interference pattern of a

monochromatic light of wavelength A occurs at an angle of %. At the same angle of

A ; : : .
7 We geta maximum for two narrow slits separated by a distance “a”. Explain.

TR T T % GA F fee wemne wreht fafae |31 e % am faian |

Al A
A ;
iRTS>Y

R

HAYQT
feu mo uftgw F p qun Q gRY i iR N2 @ veErT | 3w TaE % fau I anrit
feifae |

A o—rf

T ,

Write the truth table for the combination of the gates shown. Name the gates used.

R
OR

Identify the logic gates marked ‘P’ and ‘Q’ in the given circuit. Write the truth table

for the combination.
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flux through the same square if the plane makes a 30° angle with the x-axis ?
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For a single slit of width “a”, the first minimum of the interference pattern of a

monochromatic light of wavelength A occurs at an angle of %. At the same angle of

A ; : : .
7 We geta maximum for two narrow slits separated by a distance “a”. Explain.

TR T T % GA F fee wemne wreht fafae |31 e % am faian |

Al A
A ;
iRTS>Y

R

HAYQT
feu mo uftgw F p qun Q gRY i iR N2 @ veErT | 3w TaE % fau I anrit
feifae |

A o—rf

T ,

Write the truth table for the combination of the gates shown. Name the gates used.

R
OR

Identify the logic gates marked ‘P’ and ‘Q’ in the given circuit. Write the truth table

for the combination.
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14.

15

16.

ey fram fefige | e o smen sifae e 3 fram feg woer =idma €

State Kirchhoff’s rules. Explain briefly how these rules are justified.

T SR fodt 9Rue # ac =9 & 99 Aoitsed 9 Ui C’, wikad! Wiae® R’ a9r Fig
o9 ‘B’ GAINT € | Sow 3O 90 & I Joiw ¢ | 4afs (i) Wadvs R # 58E @,
Hyife &t wigsil & dhg #ié quded sigw @ <t =, (i) uifiar & Tam @ dfotes R
q ghg T & I, o oo Sl THE o o giEdT & ?

T

Mains

o Ko

A capacitor ‘C’, a variable resistor ‘R’ and a bulb ‘B’ are connected in series to the ac
mains in circuit as shown. The bulb glows with some brightness. How will the glow of
the bulb change if (i) a dielectric slab is introduced between the plates of the capacitor,
keeping resistance R to be the same; (ii) the resistance R is increased keeping the same
capacitance ?

— - w

Mains
et Sl Py

TRFARA F g fagr fofaw | gete | Ieote i e 3w w1 3eEm A o
FI I 3ol & e efRa A A g e s €

State the underlying principle of a cyclotron. Write briefly how this machine is used to
accelerate charged particles to high energies.

4 cm wEE & faat dea fiya =, o fodt craam frm &7 3 @ R w@ T ¢ e

feuar o7 378t 839 ¥ 60° F1 0T ST, 7 78 FYA 43 Nm F 6 30300 1 Sa Far e |
% 39 W 3 + 8 nC ¢, At 39 fiya =t fafost it aftafera #faw |

An electric dipole of length 4 cm, when placed with its axis making an angle of 60°

with a uniform electric field, experiences a torque of 4\]§ Nm. Calculate the potential
energy of the dipole, if it has charge +8 nC.

6
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17. Tt iR iR Ferelt sgztm 1 o oo v as ef@ s mar g 1wt 4 9

18.

19.

(a) THUQ TTF de-Arell AR o1 AN 3ty 2rm, i
(b) Torwe wam % & 7
AR I HI HROT Fiew gfe T |

A proton and a deuteron are accelerated through the same accelerating potential.
Which one of the two has

(a) greater value of de-Broglie wavelength associated with it, and
(b) lessmomentum ?

Give reasons to justify your answer.

() fordt ETERT 6.0 x 101 Hz 3ngfa %7 Tehavit Wt S T 7/ & | Soufora vifat
| AN 2.0 x 103 W & | Aid 50 agaw afq deve scafaa wigAl s der ®
AFHAT BT |

(i) o Ko 7o yer R 7@ W Amtaa At @ die SR T S 9w &
foaror =t <9 aen TE Eifaa |

(i) Monochromatic light of frequency 6.0 x 10'* Hz is produced by a laser. The
power emitted is 2.0 x 103 W. Estimate the number of photons emitted per
second on an average by the source.

(i1) Draw a plot showing the variation of photoelectric current versus the intensity of
incident radiation on a given photosensitive surface.

T WY W NG TG W THAR FA % € 12.5 eV % 30ia4 T o ST@nT i @
¢ 1 grES AT fRT Tt T a Safwd @ ?

TR ANl & TR TG T IAT A YRt W i el R ST )

A 12.5 eV electron beam is used to bombard gaseous hydrogen at room temperature.
Upto which energy level the hydrogen atoms would be excited ?

Calculate the wavelengths of the first member of Lyman and first member of Balmer
Seres.
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23. (a) I WA G R sEae qdw & qer o % Ry T ¥ | IugE InE Hi
el ¥ THH WAl 971 ST | ST ST {6 oA TanH #4761 &

(b) WF e feat srade 30U % guadt g 5 B smar am e sReen we &
T T & | s et e 3 i e @r g T2 2 srEn SR 3

(a) A mobile phone lies along the principal axis of a concave mirror. Show, with the
help of a suitable diagram, the formation of its image. Explain why magnification

is not uniform.

(b) Suppose the lower half of the concave mirror’s reflecting surface is covered with
an opaque material. What effect this will have on the image of the object ?

Explain.

24. (a) Tt smafere g ufse i o ofa 3@ saa weilka s & fog =i ara
HitT |

(b) e TR o i F iR g T M AT E Y 1SS TR @@ abeda
% I et AW q &t it IR | e T w3 F0 3

+ F + + ¥ + +

(a) Fopdt gaae ofzs Guif Tt aige @1 fawa A o giswsit & 99 gy d &, =
yiftar & fore i oger= Ffg

(b) R, 7N R, Brenadt & & mafeny Mt arert St <7 et arers ar 7 g9 e
ST 2, A A B q, TN q, AW AT F A & | 37 oAl B s & ugt d
o Y=Y AN YAl T AIW T BT |

(@) Obtain the expression for the energy stored per unit volume in a charged parallel

plate capacitor.
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25.

(b)

(a)

(b)

(a)
(b)

www.edugrooss.com

The electric field inside a parallel plate capacitor is E. Find the amount of work
done in moving a charge q over a closed rectangular loopabcda.

+ _+ + 4+ + + +

OR
Derive the expression for the capacitance of a parallel plate capacitor having
plate area A and plate separation d.

Two charged spherical conductors of radii R, and R, when connected by a
conducting wite acquire charges q, and g, respectively. Find the ratio of their

surface charge densities in terms of their radii.

TAIEAT T H =99 & g¢ Syt o ofveia frem fafag |

THA T & 3 e g faged Sicige S, g S, o § a9 AR W
F IR R & 1 FE wEl gry 47 Wiad waEe S, /T g AR B w1 watfed
B 8, S AR HWieriEs S, ® wAfaa & o et wae a1 fawdia e | wafeat
wl Tt A | ST ARt & | 3 9 wiq s e et @t S n, T, 8 @ ()
3T W HIeR ol (i) g T % T foet fag o et grta 7 w0 i st
T s Fe |
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(a) State Ampere’s circuital law, expressing it in the integral form.

(b) Two long coaxial insulated solenoids, S, and S, of equal lengths are wound one
C‘I”

over the other as shown in the figure. A steady current “I” flow through the inner
solenoid S, to the other end B, which is connected to the outer solenoid S,

through which the same current “I” flows in the opposite direction so as to come
out at end A. If n; and n, are the number of turns per unit length, find the

magnitude and direction of the net magnetic field at a point (i) inside on the axis
and (1) outside the combined system.

I, turns

26. Freffefan & awe e 3
(@) A AT TIHG TWW W AW fafge st TR yonferar 7 arEE T9F | S9ahT & o
I & | 3 R B gl g fefiaa )

(b) A Jeeft T APUSA T A, N IHFN A Y AT A &b A9 B JAAT A IHYF
I ST T 7 S AT |

(c) K Aga g=HE AN BR T 9 SA9GT FeT ¢, 39 9 I SR Felt § ) 7w
gfe HINT |

Answer the following :

(a) Name the em waves which are suitable for radar systems used in aircraft
navigation. Write the range of frequency of these waves.

(b) If the earth did not have atmosphere, would its average surface temperature be
higher or lower than what it is now ? Explain.

(c) An em wave exerts pressure on the surface on which it is incident. Justify.

11
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27.

28.

(@
(®)

(a)
(b)

(a

(b)

(a)

(b)

(a)

Heaidirea eraar & fram & fow =i91@, N = Ny e o1 99T |

() W T | Na e () 5 B abRw e AR ) 99 &9 g
Fifirrg wfmar w Sooie it FIRT |

(ii) wm%wwMﬁNa o GRS ¢ e a7

Deduce the expression, N =N, e M, for the law of radioactive decay.

(i)  Write symbolically the process expressing the f* decay of ﬁNa. Also
write the basic nuclear process underlying this decay.

(i) Is the nucleus formed in the decay of the nucleus ﬁNa, an isotope or isobar ?

(i) ‘I AT UHAT W A Sfaafere saferer T IeT e @ /e 1 3
HRUT ST |

(i) R FAHEE FHR Al A ScqtAa THR G301 T Sl B ST a d 3N o
2, Forelt farg e arearvor et € 1 3P 3 0T % S R0T eIy, = a cos ot @@
¥, = a cos(ot + ¢), T&T ¢ I F AT FAR ¢, B, A W a5 W ofond den
& fere oo ura ifTT |

T & fgferdt wam, frad o, g 3 wepaolt wer & Iua foear v €, 9 % e

fog, F W quI=I A &, W @ deen KO0 © | e T ot ot W w i A3

¥, WohTRT Y offeretl STy it |

3UGEA 31E H GEEdT B I5 pR Feiva fwar s wwar € 5 snifad v i

TRiiEe | oA W Yfad e A € 7

¢ syfan v §7 Redl Sy HITS W Tl & | 39ge o s ot

el @ 98 TR 6 39 -yS ¥ Riakw o, 3K p = tan iy 8, @ R giEd

BV 2, TR p FF 61 NG F WL FITAD T iy TR HOTF |

() ‘Two independent monochromatic sources of light cannot produce a
sustained interference pattern’. Give reason.

(i) Light waves each of amplitude “a” and frequency “w”, emanating from
two coherent light sources superpose at a point. If the displacements due to
these waves is given by y, = a cos ot and y, = a cos(wt + ¢) where ¢ is the

phase difference between the two, obtain the expression for the resultant
intensity at the point.

12
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(b)

(a)

(b)

(a)

(b)

(b)
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In Young’s double slit experiment, using monochromatic light of wavelength A,

the intensity of light at a point on the screen where path difference is A, is K
units. Find out the intensity of light at a point where path difference is A/3.

OR

How does one demonstrate, using a suitable diagram, that unpolarised light

when passed through a Polaroid gets polarised ?

A beam of unpolarised light is incident on a glass-air interface. Show, using a

suitable ray diagram, that light reflected from the interface is totally polarised,
when [ = tan iy, where p is the refractive index of glass with respect to air and i,

is the Brewster’s angle.

ferlY UR |LeT Wl (3T4aT feparene) S gU it o) T geTen ¢ fw Rt et o
Ui Ted 9% o (emf) T YIA1 V2T W yER et ¢ R 9% T 50 SO B A
AT A & S I IO A q JRSE T § ulikadq 5 faiy w1

feelt e e @R®@ L 2, | VA 9 | PR 9 & @ 2 | Feakafea
ol =1 <R & fere s wita

() TEIR TR IR 8N & o
(i) 3R emf 3R dI/dt & st
(i) e g feufdas o= 3T uRr & 9 5

T Fagal © aUH aXd §¢ bt ac Wi @ FERn SR witay | e HEmRT
fagr &1 @iy d 3eeig Fifg | el aete & | gl S o TR o (ame)
BRI St

() T=FHE T, T
() werEd emf SR THY & s forawor =) R & T A1 Sitag |

ac W9 % 9y WERNQ. Aferer & STt o U Fueel H SEeaHd T adl & 2
13
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(a)

30.

(®

(a)

(b)

(b)

(@)
(b)
()

Describe a simple experiment (or activity) to show that the polarity of emf
induced in a cail is always such that it tends to produce a current which opposes
the change of magnetic flux that produces it.

The current flowing through an inductor of self inductance L is continuously
increasing. Plot a graph showing the variation of

(i) Magnetic flux versus the current

(ii) Induced emf versus dl/dt

(111) Magnetic potential energy stored versus the current.
OR

Draw a schematic sketch of an ac generator describing its basic elements. State
briefly its working principle. Show a plc t of variation of

(i) Magnetic flux and

(i) Alternating emf versus time generated by a loop of wire rotating in a
magnetic field.

Why is choke coil needed in the use of fluorescent tubes with ac mains ?

p-n Gy s~ F wimfan strmet o 989 3§ Seoi@ P e 38 it W ® 9/
= Hifve fo it &7 F Pmio frw R gar

e IRTH HRGH i TEEA | Ig I % FHH p-n WY & o
(i) smRhm ey

(i) AR aEw ¥ V-1 Syt iy gER m fee s E
feremm ¥ 37 Sficdore) w1 STEm fmw g frar s € 2

et efe & a9 Gvel & Ji 379 e 3R TE-w & ek 9T fandes wifae |
Tt g =1 v e svafire e Gfehar Svaer o oTRT T €2

AEEF ey 3@ @ wWEW Q@ wviH Hiee & CE fa=m ¥ $1¥ n-p-n Iy,
ot vr Tt g om aontg FAerit ateear o 9ad S € | ac URT W % fom g

et |
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(a)

(b)

(a)

(b)
(c)
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State briefly the processes involved in the formation of p-n junction explaining
clearly how the depletion region is formed.

Using the necessary circuit diagrams, show how the V-I characteristics of a
p-n junction are obtained in

(i) Forward biasing

(i) Reverse biasing

How are these characteristics made use of in rectification ?
OR

Differentiate between three segments of a transistor on the basis of their size and
tevel of doping.

How is a transistor biased to be in active state ?

With the help of necessary circuit diagram, describe briefly how n-p-n transistor
in CE configuration amplifies a small sinusoidal input voltage. Write the
expression for the ac current gain.
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