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¢c=3x 108 m/s
h = 663 x 10-34 Js
e=16x1019C

| W, =4n x 1077 Tm AL
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4me
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=9 x 102 Nm2 C+2

m,_ =91x 1073 kg

General Instructions :

i)
(i)

(it1)

(iv)
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All questions are compulsory.

There are 30 questions in total. Questions 1 to 8 are very short answer
lype questions and carry one mark each.

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.

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.

2




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

(i) You may use the following values of physical constants wherever
necessary : ‘

c=3 >< 108 m/s |
h = 663 x 10-34 Js

e =16 x 10719 C

U, = 4n x 1077 Tm A~

1
4me
0

=9 x 109 Nm?2 C2

m, = 91 x 10 kg
1. 9 ©F W g g 8 & dfaw o SR s B A e § A
| (FTR) B, T AR BT H A F AW 2 1

What is the angle of dip at a place where the horizohtal and vertical
components of the Earth’s magnetic field are equal ?

2. fpdt ToE ¥ foT I gem 35l atieE () %, 1/JV % g aiedTs &
ot ¥ AU U A (SO) TR, eV seeg &« o g | 1

Show on a graph variation of the de-Broglie wavelength (%) associated

with the electron versus 1/ JV , where V is the accelerating potential
for the electron.

3. Wqﬁ%%mamgﬂaﬁwmm(m%aﬁamml 1
Write the relationship between the size of a nucleus and its mass
number (A).

4, mmmaﬁww%mm%wwéﬁmmmm@ 5
PFg 0§ Ry yeR oftads A 2 o SW & fag eRot fafey | 1

How does focal length of a lens change when red light incident on it
is replaced by violet light ? Give reason for your answer.
5. Frfafed YHR @ Ea-gEed a0 & AW A, () stogEt T (Trrq"r) H
T TG § A i) S oﬂqu%wmaf{%%ﬁ?ﬁ% L 1

Name the electromagnetic waves, which (i) maintain the Earth’s
warmth and (ii) are used in aircraft navigation.
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10.

et 4 i % foyg ST R SfoT R | 7 R @ o w2

" Define dipole moment of an electric dipole. Is it a scalar or a vector ?

T IR R Hgd (a=) W (*) (PQRS) &I, fFh teuwe gEer 87 F awl §
3R, mﬁ@ﬁﬁ@mmm 59 TN (J8) & dREd g9ad W T fer s
§ 1w F e Rrge-u @ e oA 2 |

X X X X X X X X X X
p Q
X X X |[X X X X| X X X
N .
XX XXX XX XX X
S R

X X X XXX X XX X

The closed loop (PQRS) of wire is moved out of a uniform magnetic
field at right angles to the plane of the paper as shown in the figure.
Predict the direction of the induced current in the loop.

XXX XXX X X XX
P Q
X X X [X X oX oo X XXX
. -
X X X X XX X XXX
S R
X X KoooX X XXX XX

fdll wHfaYEl yB (FR) W, T& a3 &, U6 fog ¥ g fag 7% @ 91 ¥ e
ERIRENERINS LR ,

Why is there no work done in moving a charge from one point to
another on-an equipotential surface ?

Wﬁwﬁﬁqﬁwm@mwwﬁ|qadgtqqarqﬁrﬁ%ﬁm‘aﬁa?
g | 3o faga-ges o & e # o QgL WAV H e ¥ F
& BT 8 2

Explain briefly how electromagnetic waves are produced by an oscillating
charge. How is the frequency of the em waves produced related to that of
the oscillating charge 7 ‘

T qEdd g3 & gEed o0 48 x 102 J T 1R | 38 Bl v geem
B @ fRm ¥ 830° W T W R | AR T gEE 89 H U 3 x 102 T &, @
T R A a1 -3 (STh) H1 IReperT Fiferg |

A magnetised needle of magnetic moment 4-8 x 102 JT! is placed
at 30° with the direction of uniform magnetic field of magnitude
3 x 1072 T. Calculate the torque acting on the needle.
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A11.‘ n-m%ﬁmp-w%aﬁmﬁ%&ﬁﬁﬁ@mwm,%mﬁﬁﬁaﬁ

TEEH A ST T | 2
THRT SESE SR (LED) 3% & &% 8 7 W aedw foge el bl et
# tadd. (LED) % & @ fafgw 1 | 2

Write two characteristic features to distinguish between n-type and
p-type semiconductors.

OR

How does a 1ight emitting diode (LED) work ? Give two advantages
of LED’s over the conventional incandescent lamps. -

12. fz‘ﬁ(«ua)ﬁ&@lqmwﬂ,Wﬁ@W(P)mﬁaéﬁmma
mwamﬁaﬁs@xm%m%mmmm%ﬂr%; 2
C | |

P

n 45°

| A B

Trace the path of the ray (P) of light passing through the glass prism
as shown in the figure. The prism is made of glass with critical angle
i, = 41°,

C

13. fdt 0 (Jmen) # & e A, A 7@ B F TR SAE 4013 |
A sk B ard-ang wuer 25 9% 3 50 @ § | Fea @ % R 3§ T A,
A 3R B & 7m0 9UeR @ sl ? | 2

In a given sample, two radioactive nuclei, A and B, are initially
present in the ratio of 4 : 1. The half lives of A and B are
respectively 25 years and 50 years. Find the time after which the
amounts of A and B become equal. ‘
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14. 39 fvft LCR Wa%mwmﬁmmqﬁmmqmq, EECi

15.

16.

L=40H C=1pFd R=20Q¢% | LCR 9y & Tuemr i =
N owEE § 7 |
Calculate the quality factor of a series LCR circuit with L = 4.0 H,

C =1 pF and R = 20 Q. Mention the significance of quality factor in
LCR circuit.

qﬁmﬁ@%ﬁw&m(&&a)'w CYIED w{{gmwéyl Eeets)
WX’H%T‘Y’WWW@qsqw?ﬂsd%:{mﬁﬂrmmm!

AM R % ‘ < m(t) =

Figure shows a block diagram of a detector for amplitude modulated
signal. Identify the boxes X’ and Y’ and write their functions.

¢
AM wave [ o Y 2%, output
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(i) X’mﬁKlﬁmmWKzﬁwwmaR%mﬁqﬁg
G ST ? |

(i) ‘Y’mWKlﬁmaﬁxWKﬂﬁ@wwqﬁﬁas%mﬁw
B2 | '

I W & WA § Fror fafEw |
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17.

Two students X and Y’ performj‘an experiment on potentiometer
separately using the circuit given below.

E K,
+| [R (\
B L \ /
A J B
g '
I (G
+1

Keeping other parameters unchanged how will the position of the null
point be affected if

(1) X’ increases the value of resistance R in the set-up by keeping '
the key K; closed and the key K, open ?

(i) Y’ decreases the value of resistance S in the set-up, while the
key K, remains open and the key K; closed ?

Justify.

TF FUT F A ‘m’ R 3R Ww‘q’ﬁﬁﬂélqﬁ'm{?éﬁﬁﬁmw
%lg@ﬂﬁ%‘mﬁﬂm@ﬁﬁﬁg Toe fa & fewn & aveEd fta feRe
w%lwﬁgqﬁsa%m@mwﬁﬂﬁrmlwwﬁﬁw%
ot fafaw | ,

A particle of charge q and mass ‘m’ is movmg vv1th velocity V It is

subjected to a uniform magnetic field B directed perpend1cu1ar to its
velocity. Show that it describes a circular path. Write the expression
for its radius. ' :
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18.

- 19.

20.

P T F T W VR ¥ w At (do) 9 A e 1 R v ow wm
ReR O gT AR e A AR e He e @ A T e e S, A
(1) TOEA & STIaTE AT TAT (1i) TTEE S FFAUY, W R TG G2 2 S0 W H
i # FRoT fafew |

A conductor of length ° is connected to a dc source of potential

‘V’. If the length of the conductor is tripled by gradually stretching

- it, keeping V’ constant, how will (i) drift speed of electrons and |

(ii) resistance of the conductor be affected ? Justify your answer.

FREISE TAM] % fAw AR & SRR % ST ¥, gwiee R (Temh) stewer §
TS I FA Hen (E) F st st (K) o ffas 3=t (U) % amwd & &9 7
=6 foHaT S Tohel 7, Wal, K = — 2U. 399 gRee WA & nd (o) ol ww A
FA Tl & fAC e g HNT | |

Using Bohr’s postulates for hydrogen atom, show that the total
energy (E) of the electron in the stationary states can be expressed

as the sum of kinetic energy (K) and potenﬁal energy (U), where

K = - 2U. Hence deduce the expression for the total energy in the

ot energy level of hydrogen atom.

Hged Yaws B IRW HIT | 59w s T fafe |

WW—W@WW% feTT, Seaad 3T 10 V iR =qAaw amam 2 V 8 | Higed

YIHE p H A Fd RIS

Define modulation index. Give its physical significance.

For an amplitude modulated wave, the maximum amplitude is found
to be 10 V while the minimum amplitude is 2 V. Determine the
modulation index .
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01, womm B wRww fAfET | Ee ¥ sfhde-tmier % v 9 R e alm
mﬁmw(l)ﬁw_mm(z)ﬁmmmmmaﬁﬁml

T S F aedd S e (W) Wi |

(a)

(b)

gl

e % S frfT & ST R wHae w6 frefared e
Ehll‘ EQIﬁ i% ﬁ;ﬂ'{ &w‘:l’ﬁﬂQ :

(i)  IUH IS o ¥ Bl T (TSR,

(i) IGH FAA YU F qUEa |

S WeEA B Y9I R AR YS9 Thaul Hobi%l,alqﬁtd g g,
STafea T &) oTgf A A el & S ST R H g 2

Define a wavefront. Use Huygens’' geometrical construction to show
the propagation of a plane wavefront from a rarer medium (1) to a
denser medium (2) undergoing refraction. |

Hence derive Snell’s law of refraction.

(a)

()

55/2/2

OR

Use Huygens’ geometrical construction to show the behaviour of a
plane wavefront '

1) passing through a biconvex lens;
(i)  reflecting by a concave mirror. |
When monochromatic light is incident on a surface separating

two media, why does the refracted light have the same frequency
as that of the incident light ? ‘
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22, ﬁﬁaﬁ:r%ﬁgq-mw% e, 3 Sl S o o, 9, aRw y
ST TR (o) w5 F e M | |

€, 1y

7 €9 Tg

59 HASH %

i) o FEga-ans 99 & fe = o Sk,

(i) o 9y & fau =iss sgeq () S, T

(ii) AR B fagsll & di fwearam & g =ve @ A |

Two cells of emfs ¢, &, and internal resistance r; and 1, respectively
are connected in parallel as shown in the figure.

€1, Ty

€9, Iy

Deduce the expressions for |

(1) the equivalent e.m.f. of the combination,
(ii)  the equivalent resistance of the combination, and

(iii)  the potential difference between the points A and B.
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23, fer-frgfe & mew @ fem fofee | oE § R T SEER, ToOE T A

@W(W)Eﬁ;@ﬁg?ﬁ%ﬁT@W%,aﬁE=CX$%3ﬁTCWW
e frdis @ 1 9 S, ' ’

y

« A—><—a—> X
z
(1) w9 () ¥ D S S JE wee, q
(i) mﬂmwaﬁm' E . : | 5

State Gauss’s law in electrostatics. A cube with each side ‘@’ is kept in

. — A
an electric field given by E = Cx1i, (as is shown in the figure) where
C is a positive dimensional constant. Find out

y

e Q3 Q>

) the electric flux through the cube, and

(ii)  the net charge inside the cube.
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24, = el gREM @ TH AW SR@ TR ik 3 s f wy #@ifw
T ded % i g g & & e e 2 2 3
Draw a labelled diagram of a moving coil galvanometer and eXpIain

its working. What is the function of radial magnetic field inside the
coil ?

25. TSI v A OMRE U@ @ R wwer fofeu S fgaogest o &
we-foT & wHdT w €
forelt srepror-gedt werd & g W osmufae fafewll @ ST () 9w 9 WeE (W)
T Ioafid geaeHl B SIfean Tias S, % Y T WG (370E) SRT | Wy
FINT 6 39 ME & 3@, Q) Wi Faaes a9 (i) 99d & SE-%eH, 39 S0
% fau g y=r fear ST wehar @ 1 3

Write two characteristic features observed in photoelectric effect
which support the photon picture of electromagnetic radiation.

Draw a graph between the frequency of incident radiation (v) and the
maximum kinetic energy of the electrons emitted from the surface of
a photosensitive material. State clearly how this graph can be used to
determine (i) Planck’s constant and (ii) work function of the material.

26. 150 pF =IRar & TF §&1fE & 200 V 3 Th 9o § @i fopar sTar 8 | 39
A Sl w1 ger form Smr @ et 3@ omaRE WuRE & U 50 pF wifer 3
AT HenfE ¥ S e S @ | 9unfel % 39 geiee o otfew 9fe St aer
TEo hel STRfYT TR 9 @R IS & A9 IR 1 IReed SR | 3

A capacitor of 150 pF is charged by a 200 V battery. The battery is
then disconnected and the charged capacitor is connected to another
uncharged capacitor of 50 pF. Calculate the difference between the
final energy stored in the combined system and the initial energy
stored in the single capacitor.

27. 5 o9 # vhRr S oRafE ST | T TEe fateu | Rrefefe 99y

%:%Jr%aﬁsgmaﬁm, S g Udel S|l @GRl ®Y 4 Uuh §
1 2 |

T @ 3

Define power of a lens. Write its wunits. Deduce the relation

1_1 + 1 for two thin lenses kept in contact coaxially.

£ f £
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98. (2) 39 fagra & Seo@ ST f W YoEd O/ e w1 w1 aeid § |
TOFT UH ARG IRE TRT R 3UH FHHEEY F ogviE FET |

(b) E-uivem foen # Afew sten # W@, T Ao o H, IHE & I8 (W)
¥ foe, 3o S9E ¥ O Sor 2 1 39 09% & O R % A w
fr-ares oo (FUAes.) IRT @ AR 2 79 DY H AT WY HH
¥ v ¥, frem-ans o6 & s fedT ® W % wed (BRE)
w1 ¥ Tuiv % U @ A% (o) ST | 5

~

srerEn

() T = ZiewiR % e @ g FINT | s AW sma W
- TRl W gW st @ guig FHfeE |

(b) amféa;ﬁmﬁﬁﬁéﬁa@ﬁﬁﬁ~wam@%mmmﬁ
guiq FET | ’ 5

(a)  State the principle on which AC generator works. Draw a labelled

diagram and explain its working.

() A conducting rod held horizontally along East-West direction is
dropped from rest from a certain height near the Earth’s surface.
Why should there be an induced emf across the ends of the rod ?
Draw a plot showing the instantaneous variation of emf as a

function of time from the instant it begins to fall.
OR

(a) | State the principle of a step-up transformer. Explain, with the help
of a labelled diagram, its working. “ '

(b)  Describe briefly any two energy losses, giving the reasons for their

occurrence in actual transformers.
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29. (a) OUEH-3es (C.E.) fo=mg # ﬁa‘»‘%ﬁ n-p-n g & fEy Wﬁ"fﬁ

HFCTRIUTR 1 3Te7a F & fau uRuer-3ma s9RT | 7 oyiew 5 folq
SRR § O FEHT O (B, ) F IR W gET Y T F S Gt
21 ‘ '

(b) el aTER e Zifvieex & fou, does-3casiss (C.E.) o=y o, iy
eIl (V, - V) & fau s amoe (M) =T | SWEE 639 oo
%W%%W;i&%{ﬂmm&@ﬁw%Wﬁém%l

~

YAl

SR TEiE & R e anfEes eRie #4b wEer S 2 2 .

ST EEE % faw -V sifemefie a% sy, ot wiw ¥ @y 9t o9
qieedl W 9 G O ™S & 9 9 SR 2 |

TH IRY INW & WeEdl ¥ g8y # avly it 5 frd e & frle @ ww

Al S (dc) deear ¥, Frag Sd (de) doed T T F T, SR
TEE FW w8 |

(a)  Draw the circuit for studying the input and output characteristics
of an n-p-n transistor in CE configuration. Show, how, from the
output characteristics, the information about the current
amplification factor (B,.) can be obtained.

(b)  Draw a plot of the transfer characteristic (V, versus V) for a’
base-biased transistor in CE configuration. Show for which
regions in the plot, the transistor can operate as a switch.

OR

Why is a zener diode considered as a special purpose semiconductor
diode ?

Draw the I-V characteristics of a zener diode and explain briefly
how reverse current suddenly increases at the breakdown voltage.

Describe briefly with the help of a circuit diagram how a zener diode
works to obtain a constant dc voltage from the unregulated dc output
of a rectifier. ‘

55/2/2 14




30. (a) 97 % fe-foft v § =fqeor fhs ® = W @ar @, S
() @ fGfEl & s Qe W d 2
(i) Ha-ferd # €eE w " fer S 2
(iii)  THIUT FHET WG F WHE R &G TH H A fqmw s 2
T fof § sr IR ¥ e § FRor fafe |

(b) W%@—@ﬁm%@m (Fe-3m) ¥ F=07 sfeae & e I
B 7R T R fRE U9 fag WoSR veR A3 8, dmar /4@ 5

HYan

(a) TSI YHTY EG TN Yow, RO uwa gl ol & eRor fOads ted ®
A g I (Fre) B % s & fow gfae (I ae FifT |
Wy FHINT F, n FHA T4 T, %q"qua st & digdr TER B9 94

gl S @
(b) @ & el B g AV, F09 FEdT v % qES a9 dwa )
T9E BT 2 3794 IW & guda ¥ snor fafaw | ‘ 5

(a) What is the effect on the interference fringes in a Young’s double
slit experiment when ’

(1) the separation between the two slits is decreased ?
(i1)  the width of the source slit is increased ?

(iii) the monochromatic source is replaced by a source of white
light ? :

Justify your answer in each case.

- (b) The intensity at the central maxima in Young’s double slit
experimental set-up is I,. Show that the intensity at a point

where the path difference is A/3 is I / 4.

OR
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(a)  Obtain the conditions for the bright and dark fringes in
diffraction pattern due to a single narrow slit illuminated by a

monochromatic source.

Explain clearly why the secondary maxima go on becoming

weaker with increasing n.

(b)  When the width of the slit is made double,how would this affect

the size and intensity of the central diffraction band ? Justify.

55/2/2 | 16 12,150




