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(English Version)

Instrucivons :

First 15 minutes are allotted for the n‘-::rzd;'dmea N

1y
read the guestion paper.

tii? Al the questions are compulsory.
|

(iti»  This question paper consists of five Sectiong
Section A. Section B, Section C, Section D ang

Section E.
Section A is of multiple choice tvpe and each

(ic}
guestion carries I mark.

v} Section B is of very short-answer type and eac
question carries 1 mark.

(i) Section C is of short-answer type-1 and eac
guestion carries 2 marks.

(vii) Section D is of short-answer type-II and each
question carries 3 marks.

(viiy) Section E is of long-answer type. Each question
carries & marks. All four questions of this section

have been given internal choice. You have to do
only one question from the choices given in fhﬁ

question.
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SECTION A

In a semiconductor, the energy gap
between valence band and conduction

band is nearly : 1
(1) 5eV (i1) 1eV
(111) 15 eV (iv) Zero

The difference in anpular momentum of
electrons between two successive orbits

of hydrogen atom is : 1
. h ..

(1) — fli:l —_—

m 2
(111) h (v} 2h

2n
The de Broglie wavelength of electron of
energy 5000 eV is : 1
(i) 50A (i) 0-380 A
(iii) 0173 A (iv) 1-03A
The range of radio frequency in the
spectra of electromagnetic radiation is : 1

(i) 3x10% -3 x 100 ¢/
(i) 3x10-3x10Mus
(i) 3x10%-3x10%¢s
(iv)  Above 3 x 1018 ¢/s

An alternative voltage V = 1042 sin (200t)
is applied on a series combination of
resistance of 200 ohm and inductance of
1 henry. Then the phase difference between
V and i will be :

(1) 90° (1) 45°

(i) 60° (iv) 30°

9 P.T.O.
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When a light ray enters from air to glasg

then its : .ll
(i) Wavelength decreases
(ii) Wavelength increases
(iii) Frequency increases
(iv)  Neither wavelength nor frequency
changes

SECTION B |
Write Gaussg’s law of electrostatics. II
Draw the graph between potential

difference and current for metallic
conductor and bulb of a torch at low
potential difference. 1
Write down the formula for the de Broglie
wavelength for a charged particle |
accelerated by potential difference of' V. 1
There is 24 x1071° coulomb positive
charge on a conductor. State how many
electrons are decreased or increased on |
the conductor. https://www.upboardonline.com 1

The focal lengths of convex and concave
lenses are 10 ¢m and 50 cm respectively.
Both lenses are kept in contact. An object
is placed at a distance of 25 ¢m from this
combination. Find the position of the
image of the object. 1

What do you understand by coherent
source ? 1

10



SECTION C
(a)  The radius of curvatures of a double
convex lens are 15 cm and 30 cm
respectively. Find its focal length when it
is immersed in a hguid of refractive
index 1:65. Refractive index of glass is

1-5. What 1s the nature of lens in the

liquid ? 2

th)  Write down the postulates of Bohr model

of atom.

feh What are electromagnetic waves ? By
drawing its propagation diagram. show
the electric field and magnetic field

components in it.

fd  What is the minimum energy required to
break a oHe! nucleus into free protons
and neutrons ? Masses of hydrogen atom,
a neutron and EHe'l atom in a.m.u. are
1-007825, 1008665 and 4002603
respectively.

46 (GB) 11 P.T.O.

4, (a)

(b}
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(d)

e}
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SECTION D
Deduce the formula for refractive index n
for the material of a prism in terms of
angle of minimum deviation and angle of
prism.
A ‘50 watt and 100 volt’ lamp i8 connected
to electric mains of 200 volt and 50 Hertz,
Find the capacity of condenser required in
the series of lamp in order to glow it.
Explain the principle of potentiometer
with help of circuit diagram.
Two rail tracks are isolated with each
other and from the earth. They are
connected with a millivoltmeter. What
will be the reading of millivoltmeter
when a train runs on it with speed
180 km/hour ? Given that the vertical

component of Earth's magnetic field is
0-2 x 10-% weber/m? and tracks are at a
distance of 1 meter apart.

What is meant by photoelectric effect ?
Write the explanation given by Einstein
for this effect.

Inductance L. capacitance C and
resistance R are connected in series in
alternative current circuit. Obtain the
expression for the impedance of the
circult.,

12



(h) Th

18

e diameter of parallel plate condenser

6em and it is filled with air as

dielectric. If capacity of this condenser
be the same as that of a sphere of
diameter 200 cm, then find the distance

between its plates.

el

Deduce the expression for magnetic field

at the centre of a current carrying

circular coil.

{di Two point charges +9e and +e are at a

distance ‘a’ apart. For the equilibrium

position, where would a third point

charge ‘q’ be placed on the line joining

the two charges 7

OR

What are the different elements

of Earth’'s magnetism 7 Give their

definitions. 3

Draw a neat ray diagram of compound

microscope  to explain  the image

formation. 3
P.T.0.
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6.

SECTION E
Explain the laws of refraction of light waves on
the basis of Huygens principle of secondary
wavelets.
OR
Discuss the diffraction of monochromatic light
through a narrow single slit. Find out the
expression for angular width of central maxima.
What are solar cells 7 Write the construction
and working of solar cell.
OR

The diameter of a plano-convex lens is 6 cm
and its thickness is 3 mm. Determine the focal
length of the lens. Speed of light in the

material of lens is 2 x 108 m/s.

Ubf‘.ain the expression for moment of couple
acting on electric dipole placed in a uniform
electric field. Define electric dipole moment on
its basis.
OR
(I_almﬂgte the currents in each branch of the
given circuit :
2V

10

10 C
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9. What is meant by forward bias and reverse
bias for p-n junction diode ? How i8 it used
as a full-wave rectifier ? Explain with circuit

diagram. 5
OR
Describe  a-particle scattering experiment.
Write the Rutherford atomic model based on
the results of this experiment. 5
Physical constants
Charge on electron = 16 x 1071° Coulomb
Planck’s constant h = 66 x 1073 Joule-s
Speed of hight ¢ = 3x108m/s
ug = 4mx 107" Tesla mA~!
Mass of electron m, = 91 x 1073 kg
gg = 886x10712CHNm?
2,30,000
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