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This questio_n. paper consists of
seven questions in all.

All the questions are compulsory.
The number of parts of .a
question to be at;:éﬁ":p—t;d is
mentioned at the beginning of
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

paper, if necessary.
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I = tan‘l(i) '
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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 MHz frequenéy and
20 V peak voltage. The side band

frequencies produced will be

i) 1000 kHz and 900 kHz

ii) 1010 kHz and 990 kHz

i) 1010 kHz and 1020 kﬁz

iv) 11 MHz and 9 MHz. 1
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b)

652438

ii)

5]
The count ,ratc for a radinatti__\fe
material is 320 per second. Ninety
minutes later, the count rate falls
to 40 per second. The halflife of
the material is
i) 30 min
i} 45 min
iii) 60 min

iv) 75 min. L

- The Boolean expression for the

given combination of logic gates, is
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1) 1-

7 373(FU)

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 15
) zero i fv
3
i % iv) % 1

Critical angle in a denser medium

is expressed by —

I = tan'l(i) '
© 7

Refractive index of denser medium
with respen;t to the rarer medium
s |

4 i) 16
7 iz
. 7

) —— 1v]
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2. 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 )
A radioactive nucleus zX"  emits

b)

3 a-particles and 5 [-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 ? ]

3. [l = @vel & I i
F) T UGN AT B F FE GeA HAIM:
2eV T 4eV €1 W H Jgel -
<ot o T YA ¥ 2 1
q)_ AR TS WA H TEH wer
BT 0-52A ¥, &9 diadt s @) B
et a2 |
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3. Answer any three parts :

A

-b]

652438

Work functions of two metals
A and B are 2&\;' and 4eV
respectively. What is the ratio of
the threshold wavelengths of the

metals ? : 1

If radius of the first orbit of

- hydrogen atom is 0-52A, then what

will be the radius of the fifth

orbit ? 1
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c) Calculate the current flowing

through the given p-n junction

diode.
300a
+ 5V : -1V
° MWW } ®

LY

d) In Young's double slit experiment,

the fringe width obtained is .
What will be the f[ringe width,

when the whole experiment is

placed in water (n = —%j ? 1

4, Tw= dtx @vei & 3o <o
F) KU W wmaa @ 9w oAB %
fdfers w fafa @ soa w=R 39
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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

b)

652438

Sketch the graph between nuclear
binding energy per nucleon and
atomic ‘mass number. Explain the
signiﬁca-m_, conclusiﬁm obtained
fromthe graph. o 2
The input resistance  of . an
n-p-n si]icm,_l. transistor is 665 (.

Its base current is changed by

[ Turn over

373(FU)

d)

14

15uA, which results in the change
in coll;actur current by 2 mA. This
Lransistor. is used- as a common.
emitter amplifier with a io_ad
resistance of 5 kQ. Find out the

voltage gain of the amplifier. 2

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

propagation of these waves. 2

5. Fﬁ%ﬁ?ﬁﬂ"améféfsﬁréﬁ%ﬁ;

%)

652438
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Answer any three parts :

How is AND gate made by NAND .
. ! _ .

gate ? Prepare its trulh table and
write its Boolean expression. 2

What is the nuclear fusion

process ? If helium nucleus .is

produced due to the fusion of tWD._
daﬁtemns,. then calculate the

reicased energy. Their. binding

. energies arc' 22 MeV and 28 MeV _

652438

respectively, 2
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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 photon. Find out the

fatio_ of the kinetic energies of
electron and photon. 2
Intensity of a plane polarised
light in wvertical direction is
10 watt/m?. It is passed through
a .pularcid, whose - transmission
axis is 30° from the vertical. The
transmitted light ;Jeam 1s passed
tﬁmugh a second polaroid, whose
transmission axis is 90° from the
vertical, Find —

i) intensity of the transmitted

light through the first polaroid.

[ Turn over
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i) intensity of the transmitted
light through the second
palaroid, 9
6. fEel A9 BUel % I &I
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n=>5 C - 54 eV
n=4 R - 085 eV
n=23 - 151 eV
B
n='2 '—3'4 EV
A
n=1—=* - 136 eV

652438




19 373(FU)

@) T e gE v & foeds Waed ®
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6. Answer any three parts :
a) The energy levels of hydrogen atom

have been shown in the figure,

Which series of the emission

652438 | | Turn over

373(FU) 20

spectrum  of hydrogen represent

the transitions A, B, Cand D ?

g seeeqesmreameesmmTiToTumsmseorassssnanaes DeVy
[
n=5 - - 054 ev
, - 085 eV
=4
2=3 D4 - 151 ey
1= 2 5 -3-4 ¢V
J‘ =
A
n=1 L ~ 136 eV

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 611'\:}'-5&?.*‘&
Héhttravesis.x.Fﬁnd 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. R wud & I AR

. 652438
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7. Answer any two parts :

a)

652438

Draw a labelled ray diagram of an
astronomical telescope and obtain
the formula of its mﬁg*ni’fying
power, when final image is at the

least distance of the distinet
vision, 3
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b]  What information are obtained yifas faa=

regarding the structure of atom by TaTd H T F =, ¢ = 3x 108 H/E

TR T G, e =1-6x107'° FHAm
TR & F=AA m, = 9-1x107>!

Rutherford's «-particle scattering

¢xperiment ?

An «a-particle is accelerated by T Edi® b= 6-6x10-3¢ K
| =D-0X .

potential difference of V wvolt, ]l amu=931 MeV

strikes a nucleus. If atomic Physical constants

number of the nucleus is Z, then Speed of light in vacuum, ¢ = 3x10%ms™!
prove that the distance of the

Charge on electron, e=1-6x1071? ¢
closest approach of the a-particle

Mass of electron, m =9-1x1073!
from the nucleus is ¢ k8
o | _~ Planck's constant, h =6-6x1073* Js
ry = 14'4[F) A. 3

I amu=931 MeV.
c) An object is placed at a distance of

75 cm from a screen. Where :
should a convex lens of 12 cm 373(FU) - 3,10,000

focal length be placed so as to https://www.upboardonline.com

obtain an image of the object on Whatsapp @ 9300930012
Send vour old paper & get 10/-
Ioer Qe 9udr dor 3w 10 o o,
magnification of image. . 3 Paytm or Google Pay @

the screen ? Also find the

652438 [ Turn over 652438



