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e Please check that this question paper contains 11 printed pages.

e Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 30 questions.
e Please write down the Serial Number of the question before attempting it.

¢ 15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer script during this period.
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PHYSICS (Theory)

Frefifer @oer - 3 o] [STBTT 37 70
Time allowed : 3 hours | [ Maximum marks : 70
wrar fder

(i) T T Sard &

(ii) FTTIPT-TT Y Fe730 Fo7 & | 997 1 T 8 % F HvT HfT-cTg3RIT 7o & 3R 74 U
HHFE |

(iii) F¥T9 T 18 T 7l 797 51 31k FT & gvT 19 T 27 § GedF Fv7 @i 37 7 & 7o T+
28 § 30 7 9 go gler AiF F & |
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(iv) F¥-U99 T GHH W Fig faebeq 7@l & | 7oy, g1 s ar g g J, @i sl ard g
TeT § 3 afer e aret @ geAl § ei<iRes w9 951 fEar wer & 1 oF ge o
19! 74 78 5aT H @ T T & I 8 |

(v) FAPE & ITFIT F AFAT TET & | T Afs eI g @ AT TG TRV FH
g F G &

(vi) @l a8l 3T frfeirad i il & QT B 3YFIT B GHT 8

c=3x108m/s
h=6.63 x 1034 Js
e=16x1019C.
Ho=4m x 1077 T mA~!

1
—— =9 x 109 Nm2C—2
4TC€0

m,=9.1x 107! kg

General Instructions :

(i)  All questions are compulsory.

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

(iii) Question Nos. 9 to 18 carry two marks each, Question Nos. 19 to 27 carry three
marks each and Question Nos. 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 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.

(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 :

c=3x 108 m/s
h=6.63 x 10734 Js
e=1.6x10"19C

Ho=4m x 107 T mA™!

1
o 9 x 109 Nm2C -2
7180

m,=9.1 %107 kg

1. fodt smafa oo o fer oga o, 3u% Td® 95 W, 30 U & dead 3@ el
=ted 2 1
Why must electrostatic field be normal to the surface at every point of a charged
conductor ?

2. foa s g ww ffved stuardaie o1 swditer o, fedt sa § g W S # gaad vie
(9XeT) i ofif B BT 2 1
Under what condition does a biconvex lens of glass having a certain refractive index
act as a plane glass sheet when immersed in a liquid ?
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3. S-sivel F uieeaiet i fafad | 1
State de-Broglie hypothesis.

4. 39 «ifee it 1w feied R frata § 7F, 1 mm a0 3o 9 ge ol @@ 1600 A
W T fafeton & o gam war e | 1

Name the physical quantity which remains same for microwaves of wavelength

1 mm and UV radiations of 1600 R in vacuum.

5. ferdt urg @ soteRAl o fe favra @ S<a fava Y X 31UaE BT €, R SR aead 98 §
fFagerafi oA wa RmA Ma R E 2 1

When electrons drift in a metal from lower to higher potential, does it mean that all
the free electrons of the metal are moving in the same direction ?

6. @™ amE A v ar |, A Ken A fo uwn 1 varfed @ @ | afs seid R ag &
Ferg (R il T AR & 3R T X a7 v & 96l s of 9o § U forge awr f e
1 7 2 1

1 O

1

>
e

Predict the direction of induced current in a metal ring when the ring is moved
towards a straight conductor with constant speed v. The conductor is carrying current
I in the direction shown in the figure. u

, O

v I

S

7. Pl W W e ¥ e & AT 9o B ¥ 3 awt W A5 # 60° ¥ | farger W
Tedt & THIhIT &1 % FeATER U 1 A Fher 8 2 1

The horizontal component of the earth’s magnetic field at a place is B and angle of

dip is 60°. What is the value of vertical component of earth’s magnetic field at
equator ?

‘8/ forell Tt sTdeTersh bl wfeRigehar st arq-FiRer i s U (3eE) § uiEd | 1

Show on a graph, the variation of resistivity with temperature for a typical
semiconductor.

9. fordll fog amawr ‘Q” AW v’ & 9w, (i) formga &1 (B) o (i) ferega fenvmar (V) & afteeds
% T & ford TH UE () TS | 2

Draw a plot showing the variation of (i) electric field (E) and (ii) electric potential
(V) with distance r due to a point charge Q.
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T TR FY TS [ ST SHE AT T AR A ¥ | T A b e
R ] WA n T | THH WIREE & o =1 I i | 2

Derive the expression for the self inductance of a long solenoid of cross sectional
area A and length /, having n turns per unit length. ‘

Fa % forelt T g o & weml 1 AU () =3 ¥ | W e Tw B TH
ferron, fie & iar, ST YR TWT & GHRR T oAl ], o, 39 fRor w0 eaed s ‘
e g 2 2

A ray of light, incident on an equilateral glass prism (ug = \f?;) moves parallel to the
base line of the prism inside it. Find the angle of incidence for this ray.

3w fXres aaw | o[ 9/ 1 A9 (~ mA), TeEisie aad 1§ for[a 9rT & 71 (~ pA) |
3ty &1 & 1 Al fRT ie) TrITe o1 Mol Oveteiyies s | ot fear ST € 2 2
The current in the forward bias is known to be more (~mA) than the current in the

reverse bias (~pnA). What is the reason, then, to operate the photodiode in reverse
bias ?

feisteat (i) aen T (31E) famet & s (97) ferfad o+ 2

JHgar
TR e |, frafafaa 9 &= @ & w1 # Soor Hia |
) IR
(i) Ry (i)
(iii)  gFaHeT (ifte)
(iv) &% IR fheex
Distinguish between ‘Analog and Digital signals’.

OR

Mention the function of any two of the following used in communication system :
(1) Transducer

(il) Repeater

(iii) Transmitter

(iv) Bandpass Filter

fordlt et Ul @l Rl W 2.6 x 10758 | iR % 9% 69 W & g
R € | 39 3 IO S Ieetd B | 2

The susceptibility of a magnetic material is 2.6 x 1075, Identify the type of magnetic
material and state its two properties.
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15. UH A &l R aesd 9 STATE) E W =<k ufeliy ‘v & | 39 A &l & el
el R, 3R R, 1 O 37eel wrtet @ et v | uitee # fargaan s 7 feifea
o) fafe aifefdt § amn g 2
() 9 UROT ¥ HIT TRT Ay T e
(i) T URTT § FaA R, WA |
(i) T AU | R, TR, A0 S H A ©
(iv) & URuY H R, T R, IS (@HIY) S § W@ € 1
I TR uRkferfaat & fapa aristi & °E, 0.42 A, 1.05 A, 1.4 A G 4.2 A € | oo, @
Va8 ¢ fF T el % 98w Swiew uRfefadl & wa A @ @ |, Swis
T uiterfa & fort afkoy 8§ fagga arr & om 6t weEE iR |
A cell of emf E and internal resistance r is connected to two external resistances R,
and R, and a perfect ammeter. The current in the circuit is measured in four different
situations :

(i) without any external resistance in the circuit

(i) with resistance R, only

(ii)) with R, and R, in series combination

(iv) with R, and R, in parallel combination

The currents measured in the four cases are 0.42 A, 1.05 A, 1.4 A and 4.2 A, but not

necessarily in that order. Identify the currents corresponding to the four cases
mentioned above.

16. 3 GAGH JUER TN (AT P e Q H Ut Wi Bl ¢ € 1 TTH W A 1 e 21 faggdunt
e & W E 1 A gl gaae W e € ) A B u & i o ) 5o’
A @ WA T ary b e <o (et aree) € 1 fag O’ AT wrEit @ wAE
WWE |t g ‘0’ WA g &7 H 9H A DI | T2

AN
0
P Q
. I 21
Two identical circular loops, P and Q, each of radius r and carrying currents I

A1
o
P Q
I 21
and 21 respectively are lying in parallel planes such that they have a common axis.
The direction of current in both the loops is clockwise as seen from O which is

equidistant from the both loops. Find the magnitude of the net magnetic field at
point O.
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17. ‘L’ aTE &l U U] 6 U B, ‘@’ HviA g I 39 THR g Fd & i, 39 o
far L froan & urg & u oo (R & = W stgr (7@ & i gaw faw aor it ufify
WA § | BT H YU 37, aerd (Rom) o g | SR A & SR AT & WA A
T | U 3R a1 U QA T &8 B, 9a7 fagme ¥ | aor (o) & & aen 9o %
e Sunu, (R e To1) % ford U et e Hive | 2
A metallic rod of ‘L’ length is rotated with angular frequency of ‘@’ with one end
hinged at the centre and the other end at the circumference of a circular metallic ring
of radius L, about an axis passing through the centre and perpendicular to the plane
of the ring. A constant and uniform magnetic field B parallel to the axis is present
everywhere. Deduce the expression for the emf between the centre and the metallic
ring.

18. T TRt ameet Wt =t Rl S, (R g ekt @ s foran San & &t @IS ww
vaifed el e, feeg, Tt () 4R S 6 SuE HRA W SR GRT yaiE gt
Tl & | T ur Y Yoot % R T THH! AT Y &) 57 Fohell & 2 2

When an ideal capacitor is charged by a dc battery, no current flows. However, when
an ac source is used, the current flows continuously. How does one explain this,
based on the concept of displacement current ?

19. @ ¥ fawanmd %1 T w1 AR AB fa@rn T &, e Sum e % o v faa
(3rafiearth) fenter weorr (v & 1 < wrfie Sl @, s feepa e s @ TOE) €, T
g, ¥, o ¥ T T rER e o mn ¥ | 3k T v o fefredt (arfersim
o) A f @ 120 cm a9 300 cm T W AT At § 1 A {0 B
i) gfe,
(i) WE, & v v fodw ferfar (arfasta foamg) ot g0 3
Tt st HARRTeTar S HY TFTET K § 2

{1 |y

fe———300cm —m
120cm —>

EIHF)E—Z——{/ B
—

- 51 82

arEr
fepeier & fremit 1 SuihT e gT ufiuer # o1ema iRty R &1 W 914 i, aie 4 Q
wiety @ g feregaumr wanfea T @t 1 A 3R D & i oy &1 7 off I i |

1Q
F A E D
10 %49 R
I .|.6V
A oV B C
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20.

55/1/2

In the figure a long uniform potentiometer wire AB is having a constant potential
gradient along its length. The null points for the two primary cells of emfs €, and ¢,
connected in the manner shown are obtained at a distance of 120 cm and 300 cm
from the end A. Find (i) €,/¢, and (ii) position of null point for the cell €.

How is the sensitivity of a potentiometer increased ?

¢——— 300cm —>
K— 120cm —>

T

8] €,
OR
Using Kirchoff’s rules determine the value of unknown resistance R in the circuit so

that no current flows through 4 Q resistance. Also find the potential difference
between A and D.

m(ﬁmﬁﬁaﬁﬂﬁwwﬁvﬁmRWﬁL—m H, C = 100 pF dur
R= 609%|3é240vﬁqﬁaﬁagﬁma@ﬁaw%ﬁmaﬁﬁﬁ 3

() i B BT g ST aqaqﬁquiﬁwaﬁwﬁaﬁam% |

(i) SR i T TerIeRT T A

(iii) ST W I F F & <9 1w 9 (ARCH.TH,) favaama

A series LCR circuit with L = 4.0 H, C= 100 uF and R = 60 Q is connected to a
variable frequency 240 V source as shlc{wn in.

© L
Sp——

L

C

Calculate :

(i) the angular frequency of the source which derives the circuit at resonance ;
(ii) the current at the resonating frequency ;

(iii) the rms potential drop across the inductor at resonance.

7 [P.T.O.
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21. (37) Wad AfTHOT I R & (o8 Helidarg Al 1 8T T ATvTF & 2 3
@) I F e B-e)t v # A RS & uwduil Fehrt Hie T SUERT R TR ¥
98 o & U fog W STET 9= A €, WeTe et K U (@) & 1 A, 39

ﬁiwwﬁ?ﬁwaﬁaﬁﬁﬁﬁﬁwwz—%%l

(@ Why are coherent sources necessary to produce a sustained interference pattern ?

(b) In Young’s double slit experiment using mono-chromatic 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 23—7L

22. Tt 2 cm x 5 cm WRH % TF SRR U (W) ¥ 1 A Fi ooy wanfeq & @Y o

ot 9 TS T SR U ey o AR, U 4A F 4 vated B T 8, 36 O (7)) %

frehe T & | 98 R 3 7197 U & THae | & ot A Hi 3

() R (W) W RIS TA-3TOT (2Fh) T

(i) R ¥ yared fag[ gRT & HROT, U1 W AT dicet St 1 A7 a9 3Th! {9 |

I\I=4A
|(—2cm——>|

T

4 Scm v1A

1

> <

1 cm
A rectangular loop of wire of size 2 cm x 5 cm carries a steady current of 1 A. A
straight long wire carrying 4 A current is kept near the loop as shown in the figure. If
the loop and the wire are coplanar, find (i) the torque acting on the loop and (ii) the
magnitude and direction of the force on the loop due to the current carrying wire.

A 1=4A
k-—Zcm—->|

7=

4 S5cm v1A

1

lcrﬁ )
23, SEARTE 1 UHm-foea aHeo fafead | wre it of 39 SHeR &t foga-geea
fafertont o wicH-fas & STaim g1 Ha W oA S HehdT & 2 3

THTeT o T % 3T W vl 1 Soei@ Hiey et 39 FHIRUT & 3TAT |
AT Y T Gl € |
Write Einstein’s photoelectric equation. State clearly how this equation is obtained
using the photon picture of electromagnetic radiation.

Write the three salient features observed in photoelectric effect which can be
explained using this equation.

55/1/2 8
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24. (3 §R F TG U GAT F FEARLHO GaET AT e & swET @ e e
TR W ndl Wi fefa ® e wt iy @1 am e @eRE /) e el-
STl GOIRE % | T n 7T @Il € | 3

@ ot eEgcH WA ° U e TR § diedt Saive o 4 € | 9 98 setew
SO FEAaT Syere (ST STer) W el S Al Scatetd 8 qohA arell Sagt 3@a
= rfusran den feaat g 2

(a) Using Bohr’s second postulate of quantization of orbital angular momentum
show that the circumference of the electron in the n™ orbital state in hydrogen
atom is n times the de Broglie wavelength associated with it.

-(b) The electron in hydrogen atom is initially in the third excited state. What is the
maximum number of spectral lines which can be emitted when it finally moves
to the ground state ?

25. T % fagra & swE @ e uee Tl g faads ted oA @ omen i, afs fad
THITT WIS Hd FRT W& ¢ | 3

Iy ot =} e = ST uRiies T g ¥ 31 T 9 R o Y, 39 e faad
a5 WIS AT dlerr G T I gRI 2

Use Huygens’s principle to explain the formation of diffraction pattern due to a
single slit illuminated by a monochromatic source of light.

When the width of the slit is made double the original width, how would this affect
the size and intensity of the central diffraction band ? .

26. (i) U] W@ (A) F 30 T 170 F " AqE, & o, wia gfeersi um o= (BE/A) &
A % R @3 & AR AT ol & (o6 eioTes 07 3% §RT i T Fahell § 2

(i) =ued f it & ww faega ofee & e &1 e fer Fea) @ € ek 9w
A WA (A) W IR (enis) 76l & | 3

(i) What characteristic property of nuclear force explains the constancy of binding
energy per nucleon (BE/A) in the range of mass number ‘A’ lying 30 < A <
170 ?

(il) Show that the density of nucleus over a wide range of nuclei is constant-
independent of mass number A.

27. o gl 9t & g # dF fafy= fofwl (foen) & 9w fafed 1 40 MHZ 9
3ty sgfa-uftar #t aam & G & ford wge fafy =1 sfua omw =t werar € avie
FIR 1 3

Name the three different modes of propagation of electromagnetic waves. Explain,

using a proper diagram the mode of propagation used in the frequency range above
40 MHz. ‘

55/1/2 9 [P.T.O.
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RGN Y ST ST i TR qor 30 ford =it feafad | 5
fordlt B¢ qRaeie & aifugas iR Afeer H wied Rl W 150 cm @& 5 om € 139
TEUF | 3 km T =€, 100 m FF 2R i @ 1 @t fam wfaferst 6t Sumg et gt
g yiafe A @ 25 om W R |

rgar

e 3T h Y EH & Wb F 5T wepr =1 eran € 9

forelt gemeetl & srfirgras o AT #t wiwg gRET UL 1.25 cm @91 5 cm € |
Y 30 Hivig FrEE W HA & o, o o aAfigyas & ane fefy Fuifa sive, afy
GeTEEN T TN A & Fepar ST S arr: o s € 2

Define magnifying power of a telescope. Write its expression.

A small telescope has an objective lens of focal length 150 cm and an eye piece of

focal length 5 cm. If this telescope is used to view a 100 m high tower 3 km away,

find the height of the final image when it is formed 25 cm away from the eye piece.
OR

How is the working of a telescope different from that of a microscope ?

The focal lengths of the objective and eyepiece of a microscope are 1.25 cm and

5 cm respectively. Find the position of the object relative to the objective in order to

obtain an angular magnification of 30 in normal adjustment.

CE fomama & et 2ifsret yads & fod ue Wet aRuy @ s | 39! & fafy -
R
W HINA | e Suied T o s W st de AV=—M,W€TB“-WF®‘L

L

R, — S Wiy e r, — Fraer wfemie & 5
Aeedr Al & ot mtmﬁ?mww??

e
(37) TH W U7 0 RS * o uRue @ s9a e p-n €Y @ # 3uE
fopar maT Bt | Sl g fafy ot T Hifd aen fraeht SR fela @i vt wt g |
@) frifea faEe A ik B & fed ffa o a0 (Y) =t 39ited
(i) ORMETN (i) NAND T
t Lty 4 tsts ty tg

———fmm—

|

BI——l—

Draw a simple circuit of a CE transistor amplifier. Explain its working. Show that the

R
. e . L .
voltage gain, A, of the amplifier is given by Ay, =— a; , where B, is the current
1

gain, R, is the load resistance and r; is the input resistance of the transistor. What is

the significance of the negative sign in the expression for the voltage gain ?
OR
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(2) Draw the circuit diagram of a full wave rectifier using p-n junction diode.
Explain its working and show the output, input waveforms.

(b) Show the output waveforms (Y) for the following inputs A and B of

(i) ORgate (i) NAND gate
tl tz t3 t4 t5 ts t7

P

30t e g ¥ fagra 9 e B R o e diee w9 So e o 8
[l € | 5

T T T T FISHIE SIRG TR 31X TD! A S W HioTd | HIT 39 H( gRT
Iq= I ql@dlﬁ%dcﬂdﬂ@mwﬂéuﬁaﬂlﬁﬂr%?ww |

3rerar
(37 o woem =t ufeamw fafed | S THLaTR. (S.1) AEE T Y ?

@ Y F Fram & 3uEm gr fag FiE e, Tt v o v @ emafvi e wmae
Tiie (@RY) & SR fHdt foag o forpa &t &1 7F, =ee ¥ 39 foag & gt W iy @it
e |

@) =9 & @l e & e, A wie (@) () el 8 (i) Romati @ 2

Explain the principle of a device that can build up high voltages of the order of a few
million volts.

Draw a schematic diagram and explain the working of this device.

Is there any restriction on the upper limit of the high voltages set up in this machine ?
Explain.

OR
(a) Define electric flux. Write its S.I. units.

(b) Using Gauss’s law, prove that the electric field at a point due to a uniformly
charged infinite plane sheet is independent of the distance from it.

(c) How is the field directed if (i) the sheet is positively charged, (ii) negatively
charged ?
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