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All questions are compulsor).

There are 30 questions in lotal Cuestion Nos. 1 fo 8 are very shorf answer hipe
guestions and carry one mark; each.

Cuestion Nos. 9 to I8 carry twe marks each, Question Nos. 19 10 27 carry three
marks each and Question Nos. 28 to 30 carry five marks each.

There 15 no overall choice. However, an nternal choice has been provided in one
guestion of twe marks, ane guestion of three marks and all three guestions of five
marks each. You have to attempt only one af the choices in such questions.

Use of calculators is not permined. However, vou may use log tables if necessary.
You may use the following values of physical constarnis wherever necessary ©
c=3x= 10" m's

h=6.63x 10794 Js

e=16x10""7C

by = 4T x 1077 T ma™!

1
T =9x 107 Nm?C
4mE,

m, =91 %10 kg
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When electrons drift in a metal from lower to higher potential, does it mean that all
the [ree elecirons of the metal are moving in the samc direction 7
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2, e w T ¥ TeEm O weE o F AT e A i 60° ¥ | faem w
W] % QR E % SRANT 92 1 HI T &0 7 1
The horizontal component of the earth’s magnetic field at a place is B and angle of
dip is 00° What is the value of vertical component of carth’s magmctic ficld at

equator 7

3, Pt wedt andemerss o wladhasson <6 am-fpden =1 0% ww (anetE) d seiEd | 1
Show on & graph, the varation of resislivily with lemperature lor a {ypical
semiconductor.

4, Tl o F vieT far Sy o % oW v 6 e Tt 1

Why should electrostutic field be zero inside a conducior ?

5. an i O = e R BEta 1 e, 1 oom w0 39 S e a ey 1600 A
o AT fafao o T T TEe & | : 1
Name the physical quantily which remains same for microwaves of wavelength

1 mm and UV radialions of 1600 ;’L IrL W @C UL,

6. Twa o & vw Ffvaa smadAis & swine dw, Bl 5o 9 3aH W wE w auaa e
(ST} T ST e B 7 1
Under what condition dees a biconvex lens of glass having a certain refractive index
acl as u plane glass sheet when immersed in a liguid 7

7. PR dug ¥ Eey <L oie 2 o d e Wi ¥ gig 9 yailed e 9 1
W L FT | AT & A, Fe <10 3 20 | Wi e e o e wi 1

1O

s
Predict the directions of induced currents in metal rings 1 and 2 lying in the same
planc where current I in the wire 18 incrcasing stcadily.

1O

8.  EraE Wt witweTne =t s | 1
State de-Broglie hypothesis.

9. e % Tt v A frew & ek = e (1) — /3 F 15 W s v O
Ferrur, firesr & e, SEE1 ST YA % WRAAT THS STl 8 A, IH RO ST S S
e 2
A may of light, incident on an equilateral glass prsm ( Mg = ‘sﬁ} moves parallel fo the
base line of the prism inside it. Find the angle of incidence for this ray.
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(iiiy 2=l il
(iv) =& IF et
Distinguish between “Analog and Digital signala’.

OR

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

() Kepealer

{(iii) Transmitter

(iv) Bandpass Filter
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A cell of emf E and internal resistance 1 is connected w0 lwo exlernal resistances R,
and R, and a perfect ammeter. The current in the circuit is measured in four different
situalions

(1)  without any external resistance in the circuit

(1) with resistance R, only

(i) with R and R, in serics 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, bul nol

necessarily in that order. Identify the currents comresponding lo the four cases
mentioned above.



12. Tt Eaid =Y = TEE =@ - 26 = 1077 § | Teun SifE ' 98 T T
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‘The suscepubility of a magnetic material is — 2.6 = 107, Identify the type of
magnelic material ind slate its two properiics.
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Two identical circular wires P and € cach of radius R and carrving cumment *1" are
kept in perpendicular planes such that they have a common centre as shown in the

figure. Find the magnitude and direction of the nel magnelic Held al the common
centre of the two colls.
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When an ideal capacitor is charged by a de battery, no eurrent flaws, However, when

an ac source 1s used, the cwrent flows continwously, How does one explain this,
bazed on the concept of displacement currant ?

15. Tt g o Q9 o & 9, (1) Toud &9 (E) 991 (i) fagd Eee (V) F e
T TEA T T U (SE) I | 2
Draw a plot showing (the vanalion of (1) electric field (E) and (ii) electric potential
(V) with distance r due to a point charge Q.

16, THl S2el! & = = gt A e e S L wmase 9 et el
wwﬁmﬁ%ﬁﬁmwﬁﬁﬁmw%u%ﬂw?u 2
Define self-inductance of a coil. Show that magpetic enercy required to build up the

i
current I in a coil of self inductance L is given by T,'LII.
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The current in the forward bias is known to be more (~mA) than the current in the
reverse hias (~pA). What is the reason, then, to operaie the pholodiode in reverse
bias ?

‘L TR W 0 EE U 98, ‘o’ #i af d g wen guiE e § R s o
oy “L o ¥ o & o awa (70 F 3 W o7 (i) ¢ it wma fan om0 ity
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¥ | TF H 09 U THN IR 69 B, 79 R o am fm S am e aen F
w9 T, (e aws =e) & FE o = e e |

A metallic rod of ‘L length is rotated with angular frequency of ‘e’ with ane end
hinged at the eentre 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 ficld B parallel to the axis is present
everywhere. Deduce the expression for the emf between the centre and the metallic
ring.

e 1 o LCR Sl sy semm v # o, L=5.0 H, C =80 uF AR =40 Q ¥
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The figure shows a series LCR circuit with L = 5.0 H, C = 80 pF, R = 40 O

connected to a variable frequency 240 V source. Calculate

B
— MM

©) L,

— T ——
L

(1) The angular frequency of the source which drives the circuit at resonance.

(1) The current at the resonating frequency.

(iii) The rms potential drop across the capacitor at resonance.

[
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A rectangular loop of wire of size 4 cm = 10 cm carmies a steady current of 2 AL A
straight long wire carrying 5 A current 15 Kept near the Joop as shown, If the loop and
the wire are coplanar, find

+ I=35A
4 em

2A% T T2A

10 em

)|

I ¢m
(i}  the torque acting on the loop and
(ii} the magnitude and dircetion of the force on the loop due to the current carrying

r)
=
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(a) Using Boht's second postulate of quantization of orbital angular momentum
show that the circumference of the electron in the o™ orbital state in hydrogen
atom i8 n times the de Broglie wavelength aszociated with it.

(b) The electron in hydrogen atom is initially in the third excited state. What is the

maximum number of spectral ines which can be emilled when it finally moves
to the ground state 7
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In the figure a long uniform potentiometer wire AB is having a conslani potential
gradient along its length. The mull points or the two primary cclls of emfs g, and &,

connected i the manner shown are obtained at a distance of 120 com and 300 cm
from the end A, Find (1) £,/g, and (1) position of null point for the eell g,

How 1s the sensitivity of a polentiometer increased ?
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Using Kirchoft’s rules delermine the value of unknown resistance R in the circuil so
that no current [lows through 4 €} resistance. Also find the potential difference

between A and T
10 g
F W D
10 40 R
I Y
Ll g
A gy B 3V 2

23, (i) TREW] N (A) F 30T 170 F = =56, F e, ai i T 59 (BEA) F
A % fRE T T e < e W R St T 5 g = wwe ¥
(i) =wied & FfuF F o fomga ofe 4 o = o9 fer (o) wa ¥ SR 9
TEI TET (A) 9T i (anfam) 6 e | 3
(1)  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 <
1707
(ii) Show that the density of nueleus over a wide range of nuelei i3 constant-
independent of mass number A.
24, T Tamaer o+t Sigine T & STEeEsm & aiTae o WA | 31 FE e e | 3
1 fersT TEeRr aTFes T T, TRl Aige T & ST | OuTe, AT Aigfe
V' vt 2w 3 o, e 3 et |
Write any two factors which justify the need for modulating a signal.
Draw a diagram showing an amplitude modulated wave by superposing a modulating
gignal over a sinusoidal carvier wave.
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T [aA 9N % 3 W el s See gitad Taee g adlet & sudi &
T A FEATE |

Write Einstcin’s photoclectric equation, Stale clearly how this equation i oblained

using the photon picture of electromagnetic radiation.

Writc the threc salicmt foaturcs obscrved in photoclectric effect which can be

explained using this equation.

26, () HeAd SAE0 U T FHA B (o Tl S A & w5 94 AETE 7 3
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{a} Why ure coherent sources nscessary to produce a sustained interference
patiern ?

(b} In Young’s double sht experiment using monochromatic light of wavelength 3,

the intensity of light at a point on the sercen where path dilference 18 A, 15 K
units. Find out the intensity of light at a point where path difTerence is A/3.

3311 ) [FT.Ch




27.

28,

29,

55/1/1
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7t Terdl Pl ATETE 1 ! AT T | &t oA s fan S ), e ety Reda
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Uaz Huygens's principle to cxplain 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 widith, how would this affect
the size and intensity of the central diffraction band ?
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Explain the principle of a deviee that can build up high voltages of the arder of a few

million volts.

Draw a schematic diagram and explain the working of (his 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 1ts 5.1 units.
{b) Using Gauss’s law, prove that the eleciric [ield at a point due 1o a uniformly
charged infinite plane sheet is independent of the dislance from it
{c) How is the ficld dirccted if (i) the sheet is positively charged, (i) negatively
charged ?

eI ol ST A S G A1 T A e e |
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Deline magnifying power of a telescope. Write its expression.

A small telescope has an objective lens of focal length 150 ¢m and an eve picee of

focal length 5 cm. If this telmcﬂpe 1z used to view a 100 m high tower 3 km away,

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

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

The focal lengths of the ohjective 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 magnmification of 30 in nommal adjustment.
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Draw a simple circuit of a CE transistor amplifier. Explain its working. Show that the

PR
voltage gain, A, of the amplifier is given by A, = —%I—L where [i, . is the current
1

:__J

gain, RT, 15 the load resistance and 1, 1s the mput resistance of the fransistor. What 13

the significance of the negative sign in the expression for the voltage gun 7
OR
(a) Draw the circuit diagram of a full wave rectifier using p-n junction diode.
Explain its working and show the output. mnpul waveforms.
{b) Show the output wavelorms () [or the [bllowing inputs A and B of
(i} OR gule i_11) NAND gate
'L | ST P 1'5 5]
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