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Note: i} This question paper consists of

Seven questions in all.

All the questions are compulsory
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Answer all the parts :

a)

b)

934571

Which is not a unit of intensity of
electric field ?

i)  newton/coulomb

1) joule/coulomb

1) volt/metre

1v) joule/coulomb x metre. 1
The product of resistivity and

specific  conductivity of a

cylindrical conductor depends on
1} temperature

i) material

iii) area of cross-section

iv) none of these. 1
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For making an ﬂecm}“magn
et,

substance shouyld be of

1) high retentivi
ty and hi
Igh
coercivity
) low retentivity  ang high

COCICIVity

1) high relentivity ang low
coercivity

v Jow retentivity  and  Jow
coercivity, 1

Unit of inductance 1s

1) ohm-second

i) ohm / second

1) second/ohm

V) 1/ohm-second. 1
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¢}  Electromagnetic waves are

produced by
1) a static charge

1) a moving charge with a

constant velocity
1) an accelerating charge

iv) uncharged particles. 1
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2. Answer any three parts ;
a]  What is meant by breakdown
potential difference ? 1
b)  Explain the effect of temperatyre

on the relaxation time of electrons.

1
¢} What are eddy currents ? ]
d}  What do you mean by wattless
current ? 1
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Answer any three parts :

Write Ampere's law related to
drift current { i, ) and conduction
current (1). \

The electric field 1 a region 1s

2 ” e
given bv E=(1-21+1-0j)N/C.
Find the electric flux of this field
through a rectangular surface

of area 02m?’ parallel o the

y-z plane. ]
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From the circuit shown,

20 30

c)

S
| |
i1 —

10V
find the current through 2q

resistor  when the switch § g
closed. ]
d) Explain the meaning of angle of

dip. 1
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4. Answer any three parts :

c=3-0x10% 5/%) 2 ’ '
a)  What is mutyal induction 9 If

g s fefEl oF WS ’ | |
- 30 A of current in Primary coil is
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T W I | 2 15000 V. Find out the coefficient of
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The magnetic field in a plane

electromagnetic wave is given

by B=2x10"sin4x 10*?’(:-%
/

tesla. Find the maximum electric

field and the average energy

density corresponding to the
electric field. (speed of light,
c=3-0x10"ms™) 2
Write Gauss theorem. Find the

expression for intensity of electric
field due to a uniformly charged
non-conducting plane plate at a

poin.t near the plate. 2
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d)

934571

The wire AB shown in the figure is

of 40 metre length. Where

should the free end of the

galvanometer be connected on

that the galvanometer

AB SO

shows zero deflection ?

*
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3.

Answer any three parts -

a)

b)

934571

n of ma
ENetje

field produced
at the ce
l’ltrc 0]’
current carrying circular coil ]
~ 2

A galvanometer of 20 0 resista
nce

gives  ful) scale deflection fi
or

0-005 A of current. How wilp j be

converted

nto  an dmmeter in
order to measure turrent of 1 A 2

Hence find out the resistance of

the converted ammeter. 2

Explain electromagnetic theory of
waves. Write different waves of
electromagnetic spectrum,  in

ascending order of frequency. 2
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d) Find equivalent capacitince of the

combination between A and B.
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Answer any three parts :

What is meant by drift velocity of

free electrons ? Deduce the

relation between drift velocity and

potential difference. 2

b) Find the magnetic field at the
point P shown in the figure. The
curved portion is a semicircle and

the straight wires are very long.

10 A

_'.-l"
< F 3

20 cm

>
2

c) The number of turns in primary
and secondary coils of a step-

up transformer are 100 and
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(i)
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) v
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secondary. )

d)  Fj i
nd the potential  difference

acros : i
TOSS each cell in the given

circuit,
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@
V=200 sin 100 ¢
7. Answer any fwo parts :
a)  Explain, working of Van de Graafl
gencrator  with the help of a
suitable diagram.

If dielectric strength of air is

3:0 » 10° V/m, then show that in
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Van de Graaf gencrator  the
potential of the sphere of radius

01 m cannot be raised greater

than 3 % 10” volt 3

What is radial magnetic field ?
A moving coil galvanometer has
1000 turns and each turn has an
area 2°0 em? . The magnetic field
produced by the magnet is
2% 1072 tesla. The deflection in the

is 30° when a current of

coil
10 mA is passed through it. Find
the torsional couple of the
' 3
suspension Wire. |
[ Turn over

https://www.upboardonline.com

wodauljuopteoqdn mmm/sdny

woddurjuopreoqdn mmmy/sdny

https://www.upboardonline.com
24

c) Find out, from the given circuit

(i) impedance, (ii) power factor and

(i) phase difference between
current and voltage :
5000
10 H ——20UF
V=200sin 100 ¢
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This questi:)_n' paper consists of
seven questions in all,

All the questions are compulsory.
The number of parts of .a
question to be .’:lt;:éi'hp_;;d ils
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the question.

The marks allotted to the -

questions are mentioned agairist
each of them.

In numerical questions, use the
values of the physical constants

givenn at the end of the question
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i) 1000 kHz 741 900 kHz

iij 1010.kHz T 990 kHz -
i) 1010 kHz ¥ 1020 kHz
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1. Answer all the parts :

a)

652438

A message signél of 10 kHz
frequency and peak voltage of
10 V, is used to modulate carrier
waves of 1 MH:z frequenéy and
20 V peak voltage. The side band

frequencies produced will be

i) 1000 kHz and 900 kHz

11) 1010 kHz and 990 kHz

it} 1010 kHz and 1020 kﬁz

iv) 11 MHz and 9 MHz. 1

[ Turn over
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b)

652438

i)

!
The count rate for a radioac':ti_w.fe
material is 320 per second. Ninety
minutes later, the count rate falls
to 40 per second. The halflife of
the material is
) 30 min
i1} 45 min

i) 60 min

iv) 75 min. L

- The Boolean expression for the

given combination of logic gates, is

) D>y

i)

]

S
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ii)

S
il n
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T Wl

n
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+
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The maximum velocity of the

emitted electrons from a metal

surface is doubled, when the

frequency v of the incident light is

doubled. The work function of the

metal is
1)  zero 11 hv
3
iii) 23& iv) % 1

Critical angle in a denser medium

is expressed by —

I = tan'l(i) '
“ 7
Refractive index of denser medium
with respect to the rarer médium
s

i 16
) X4 iv) Y74 f’{,"“ |

4
74
D
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Answer any three parts :

a) The current gain for a common
emitter amplifier is 59. If the
emitter current is 6'O mA, then

ﬁnd_ the base current. 1

652438
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A ‘
b) A radioactive nucleus Z~  emits
3 a-particles and 5 p-particles.

Find out the ratio of number of

neutrons to that of protons in the’

product nucleus. 1
c) Find out the momentum of a
photon of 3 MeV energy. 1
d) What is scattering of light ? ]

%) W UGN AT B F FE Hed HHU:
2eV T 4eV &1 WIS & gel A
< | S ¥ 2 1

w) A% W W] & wew we
T 0-52A 1, 9 drerdt e &) B
fepat gt 2 - 1

652438 [ Turn over
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M fe#t W p-n 6FY TEE @ WA
FT O FIL :
+s5y 300a 1V

—WN—>f—
1

u) I % fG-Ree w@im ¥ e @ dei
B B ¥ W owEm W W
(n=3) vt = S < et

SRS A B 1
3. Answer any three parts :

_ a) Work functions of two metals
A and B are 26\;’ and 4eV
respectively. What is the ratio of
the threshold wavelengths of the
metals ? : 1

b) | If rat?lius of the first orbit of
- hydrogen atom is 0-52A, then what

will be the radius of the fifth

orbit ? 1

652438
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c) Calculate the current flowing

through the given p-n junction

diode.
3000
+ 5V : -1V
*— AN } o

LY

d) In Young's double slit experiment,
the fringe width obtained is p.
What will be the fringe width,

when the whole experimenti is

placed in water (n = —%j ? 1

4. T e ast & s A -
®) QU fom F wEEar ¥ aw AB &
ufefere s Rafq o swt v 37
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4. Answer any three parts :-
a)  Find out the position of image of
the object AB and its length with

the help of the given diagram. 2

— 40cm —0p

b}  Sketch the graph between nuclear
binaing energy per nucleon and
atomic ‘mass number. Explain the
signiﬁca.m conclusidna obtained
fromthe graph. L 2

¢) The input resistance of an
n-p-n si]icm,ll. transistor is 665 Q.

lts base current is changed by

652438 [ Turn over

373(FU) 14

15uA, which results in the change

in collector current by 2 mA. This

transistor is used as a common .

emitter amplifier with a load
resistance of 5 kQ. Find out the

voltage gain of the amplifier. 2

d) Write the frequency range of space
wave propagation. - Explain,' hew
many ways are there for the

propagation of these waves. 2
5. foeet At @vel & 3o A

%) NAND 72 Eﬂﬁ AND & 8% W&R
TR ¥ 7 e weger @noft
Wﬁmﬁ\%’lﬂ?mﬁf@m 2

652438
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o & 3 90° U W ELFE

ol
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i)y Tt dehge @ fe weEm @
dterar | o 2

Answer any three parts :

How isﬁ AND gate made by NAND .
g.ate ? Prepal:ﬂ its trulth table and
write its Booleétn CXPression. | 2
What is the nﬁcléar' fusion
process ? If helium nucleus is
produced due to the fusion of two._
deuterons, then calcu.late the

released energy. Their. binc[iﬁg

. energies are-2'2 MeV and 28 MeV _

respectively. 2




|
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c}

d)

652438
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The de Broglie wavelength of
clectron, moving with a speed of

15 x 10°ms™', is equal to the

3

wavelength of photor. Find out the

fatiq of the kinelic energies of
electron and photon. 2
Intensity of a plane polarised
light in  vertical direction is
10 watL/m:". It is passed through
a -pularoid, whose - transmission
axis is 30° from the vertical. The
transmitted light ;Jeam 1s passed
thrt:-ugh a second polaroid, whose
transmission axis is 90° from the
vertical. Find —

i) intensity of the transmitted

light through the first polaroid.

[ Tarn over

373(FU)

6.

18
ii) intensity of the transmitted
light through the second

polaroid. 2

fogl Wi @Uel % ST QT -

F) R g & el W@ Wl e

wefera & T &) E6ET A, B, ¢ man
D TR WA % IS T %
fer sl B T § 0

i At b OeV

n=>5 = - 054 eV

n=4 5 ~0-85 eV

n-3 - 151 eV

B
n=2 -3-4 eV
A
nol == ~136 eV
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FEATE ?U&qﬁrﬁammml 2
q) O W i @ Amarst 1 s
x &) W % SR | 3% qreondi
0T @ SETT § gFad daara o
IS T I WRYT & SATqahiol
Hommm i — o
6.  Answer any three parts :
| a]  The energy levels of hydrogen atom

have been shown in the figure.

Which series of the emission

652438 [ Tarn over

373(FU) 20

spectrum of hydrogen represent

the transitions A, B, Cand D ?

g meqesmeTemeeomesememsssmsencsssssnens Y
n_S_ o _054 eV
n=

= - (0-85 eV
n;; D - 151 ey
) 5 -3-4 ¢V
n=2 C

A
n=1 ,L - 130 ¢V

2

b) Obtain the formula of angular
width of central maxima in the
diffraction pattern of light by a
single slit. 2

¢) How does n-p-n transistor work as
an oscillator ? Explain with the

help of a circuit diagram. 2

652438
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The ratio of the intensities E)‘fq'tﬁfc;'”
li‘ght waves 1s x. Find out the ratio
of maximum and minimum
intensities of the resultant wave
due to the superposition of the
waves. What are the necessary

conditions of interference of light ?

2

7. f‘ﬂ-ﬁﬁﬁﬂ%‘mﬂﬁﬁ

.

B

652438

gRY O T S §OA 1

T *ife, F@ s wdfam we g
! AW g I T &1 | 3
TARE F o-H YSNH & gan g
W] W F T gean ure
s ?

[ Turn over
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8

r0=14'4[%] A. @ -3
T A W A 75 A g W

SR O12 ¥ Wi oA 39
SR # wE @ A a W
ﬁwﬁwwﬁm.?ﬂ%ﬁﬁﬁ
Y- ot J ST | 3

7. Answer any two parts :

aj

652438

Draw a labelled ray diagram of an
astronomical telescope and obtain
the formula of its maghifying
power, when final image is -at the

least distance of the distinct
vision, 3
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What information are obtained
regarding the structure of atom by
Rutherford's «-particle scattering
experiment ?
An a-particle is accelerated by
potential difference of V wolt,
strikes a nucleus. If atomic
number of the nucleus is Z, then
prove that the distance of the

closest approach of the a-particle

from the nucleus is

r0=14-4(%-) A 3

An object is placed at a distance of
75 cm from a screen. Where
should a convex lens of 12 cm
focal length be placed so as to
obtain an image of the object on
the screen ? Also find the

magnification of image. 3

[ Turn over

?4
wifaw fraais
ﬁa’mﬁmaﬁm,c=3x108 H/4
TARA W HEAT, e =1-6x107'7 HeH
FOHA H GEAA m, = 9-1x107>! T
e Ad® h = 6-6x107°% J.F
]l amu=931 MeV.
Physical constants

Speed of light in vacuum, ¢ = 3x10%ms ™!
Charge on electron, e =1-6x107'% ¢
Mass of electron, m, =9-1x 10731 kg

Planck's constant, h =6-6x1073? Js
l amu=931 MeV.

373(FU) - 3,10,000
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