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This question paper consists of

seven questions in all.
All the questions are cbmpulsory.

The number of parts of a
question to be attempted is
mentioned at the beginning of
the question.

The marks allotted to the
questions are mentioned against

each of them.
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v) In numerical questions, use the
values of the physical constants
given at the end of the question

paper, if necessary.
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1. Answer all the parts :
‘a) Thé unit of electrical pérmittivity of
free épace is
_,/11/ coulomb? / newton-metre?

iij newton-volt/metre 2

iii) newton—metrez/ coulomb?
upboardonline.com

iv) newton / coulomb. 1

b) At a certain place on earth’s
. surface, the vertical component of

earth’s magnetic field is /3 times

of the horizontal component' of
earth’s magnetic field. The angle of

dip at this place is
) o i) 30°
i) 45° v) 60%, 1

55564
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If the critical angle for the total

internal reflection from a medium

to vacuum is 30°, then the velocity

of light in the medium is

) 4% 108 m/s

“i) 15x 108 m/s

iii) 6x 108 m/s

iv) 45x 108 m/s. | i

- The impure atom which is to be

doped in pure Germanium to make

it p-type semiconductor is

i)  phosphorus

i) antimony

iii) \/am/minium

iv) bismuth. 1
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The decay constant for a

radioactive substance is

3465 x 10~ % per year. Its half-life

period is approximately

| upboardonline.com
i) 2000 years
iij 2400 years

iii) 2600 years

iv) 6300 years. ‘ 1
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Answer any three parts : upboardonline.com

a) Show that speed of light in

. 1
vVacuumis € = ————. 1
' v Ko S0
b) Find equivalent capacitance

betweén points A and B in the

given circuit. upboardonline.com 1

uF 6 pF
il * B

3 uF

Tl
I

c)] The magnetic field intensity at a

distance of 2:0 c¢m from a long

straight wire is 10~ ©® tesla. Find

the electric current in the wire. 1

55564
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a) A voltage of 50 volt is applied:

T A 0 'Q'; 1 : across a carbon resistor. The

colours of first, second and third

§) T TR T A FE 75 Hex ¥

rings. on the resistor are red,

Ffepay iﬁ w7 ¢ St 98 ilﬂi’iﬂ "7 yellow and orange respectively.

BT &Y Gohall & 2 1 Find the value of current in the

resistor. upboardonline.com 1
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A television tower has a height of
75I m. What is the maximum
distance up to which this
television transmission cah be

received ? 1

Write an expression for the
resolving power of a microscope.
How can the resolving power of a

microscope be increased ? 1

Which part of electromagnetic

spectrum 1s used in operating

radar ? Give order of their

wavelengths. 1
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4. Answer any three parts . upbnﬁrﬁnnline_cnm

. . “ a) Derive an expression for the
TERAT ¥ SR SIS ST UGN, seed

electric potential at a point on the

7 & T H W 2 | axis of an electric dipole. 2.

b) The magnetic field intensity

m @ e W fox w4 R
| at a point 10 cm away from

028 ot @ W ¥ ol wet 1-4 HieX

a magnet in end on position 1s
upboardonline.com

R @ F1 e fefe el el 20 x 10" *tesla. Calculate the
3 fhe & s ot g 12 9 & magnetic moment of magnet and
| intensity of magnetic field in broad
YA W WgE TERT H qORE e &
: side on position of the magnet at a
bt 1 ST 0T i 2 distance of 20 cm. 2
55564" ' . [ Turn over
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What is Zener diode ? With the
help of ‘a circuit dia:grgm, explain
the use of Zener diode as a vo]t.age
stabilizer. | _ 2
In Young's doublé slit experiment,
the slits are at a distance of
0-28 mm and screen is placed at
1-4 m away. The distance between
central bright fringe and fourth
upboardonline.com
bright fringe is 1-2 c¢m. Determine
the wavelength of light used in the
experiment and bright fringe
width. 2

| Turn over

373(1IS)

%
18

ED)

Q)

55564

OR %z & fey i we, e
SSIeh YT T WRON STy | 2
s dg YelR W wH wE § e

i) o s @ R

1.98 x 10~ 7 Hiex

- ;i) &y fave = 2.5 diee |
/

YT 1 1 FeH [T BT 2



upboardonline.com 19 . 373(IS)

M emg s we o A

FTT, T TR OINE F FER W
FaZIRY | TEEA SU @l wem @ @l
TOTRE Y T AT | 2
q) W.w%-?mm'ﬁm
£ ?  upboardonline.com 2

5. Answer any three parts :

a) Give the logic symbol, Boolean
expression and truth table for

OR gate. 2
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In an experiment on photoelectric

emission following observations

‘are obtained :

i}  Wavelength of incident light
= 198x10""m

il)  Stopping potential = 2.5 volt.

Find maximum Kkinetic energy of
photoelectrons and the work

function of the metal. 2

Explain the formation of Lyman
series in 4hydr6gen emission
spectrum with the help of energy
level diagram. Calculate the
wavelength of the first line of

Lyman series. 2
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What is a Polaroid ? How can it be
used to determine whether a beam
upboardonline.com '

of light is wunpolarised, plane

polarised or partially polarised ? 2
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6. Answer any three parts :
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Derive an expression for the
electric field intensity due to
uniformly charged spherical shell

at a point on its surface. 2
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What do you mean by drift velocity
of free electrons ? The number

density of free electrons in copper
is 85 x 10%28/m3. Find the
current flowing through a copper

wire of length 02 m and area of

cross-section 1 mm? , when

connected to a battery of 4 volt.
mobility is

The electron

4.5x 10~ 6rnz'/volt.sec in the wire.
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Define coefficient of mutual
induction and write its unit. When
the current in a primary coil is
changed from zero to Q-Q.ampere
in 300 millisecond then the e.m.f.
induced in secondary coil is
0-80 ;\mlt. Calculate the mutual

inductance between the two coils.

upboardonline.com

What is nuclear fission ? Give one
equation to represent it. An energy

of 150 MeV is produced by fission

| Turn over
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of one 'U235nucleus. A reactor is
giving oﬁt 4-8 megawatt of power.
Calculat4e‘ the number of nuclei
undergoing- fission pel" second in

the reactor. ’ )
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Explain the oprinciple of a

potentiometer.. How is it used to

measure internal resistance of a-

cell ? Derive the formula used. 3

What is meant by wattless
current ? The supply volta-ge in an
altéernating current circuit is
80volt at a frequency of
100 hertz. When a capacitor is
connected in series with 10 ohm
resistor in this circuit, the power
factor of the circuit becomes 0-5.
Find the capacity of this capacitor.

upboardonline.com 3
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Derive an expression for combined
focal length of two thin lenses kept

in contact.

A convex lens of focal length 10 cm
is k""ept” in contact with a concave
lens of focal len“‘gthi 20 cm. The
distance between the object and
screen is Al(v)O‘ cm. If this ‘lens
combination is kept in two
positions between object and
screen, a ‘c.iistinct image of the
object is formed on the screen for
the two positions, then calculate
the distance between the two

positions of the lens combination.

3
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. Ho y
wifaes s : el 1077 newton/ampere 2
 fyofer & srErer @ @A o= 3 x 108 H/R@ 1 9. o :
. A 9x 10 N—m2/coulomb‘)‘
€0 ~ |

ST & AEY e = 1.6 x 10712 @A

e - | ' l s of | = 1. «.27
i faE h = 66 x 1073 SE.A Mass of proton m = 167 x 10=2?" kg
Ho _ 17 | P | Rydberg constant R = 1.097 x 107 /m

4 s |
T Radius of earth Re = 64 x 10°m.

"1
4ne

= 9x 10?%—?*2!%'2_

373(IS) - 2,50,000

0

W &1 FeqaT m, = 167 x 10~ 27 T

frewt fraid R = 1.097 x 107 /7
gt e R = 64 x 10° H
| upbnardonliﬁe.éom
Physical constants
Velocity of light in vacuum ¢ = 3 x 108 m/s
Chargc on electron e= 1-6 x 10~ 19 coulomb
Planck’s constant h = 6.6 x 10 34j0ule.scc.
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