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PHYSICS
( Theory)

Full Marks : 70
Pass Marks : 21 Y

‘Time : Three hours

The figures in the margin indicate full marks
Jor the questions.

Q. No. 1 carries 1 mark each 1x8 = 8
Q. No. 2 carries 2 marks each 2x10 = 20
Q. No. 3 carries 3 marks each 3x9 =27

=15

Q. No. 4 carries 5§ marks each 5x3

Total = 70
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In an electric field a unit positive charge is displaced from one,
point to another point along a straight line of length 2cm and
the work done is 2mJ. If it is displaced along a parabohc path
between the same pomts of length Scm, what will be the work:
done ? 1
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On a resistor, the four colour bands are green, violet, ‘red and
gold. Give the complete information about the resistor. 1
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The product of perm‘eabilitx of free space and permittivity is —
(Choose the right option)
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Where c is velocity of light. 1
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State one utility of eddy currents. 1
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Write down the Gauss’s Law of magnetism as written in
Maxwell’s Equations. 1
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An object is placed at the focus of a Convex lens. Where will,
the image be formed ? 1
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What is the dimension of Plank’s Constant ? | 1
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If you free’a neutron from a nucleus, it will decay into three

particles. Two of them are proton and electron. What is the
third particle ? 1
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Three electric point charges gy, 91 and g, are at distances 7 70,
f, and 7, respectwely with respect to same origin. What is the
force on charge g, in the field of charges @ and 42 ?
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The volume charge density within a volume Vis pfr). What is
the force on a small test charge go placed outside the volume
having position vector 7% with respect to the same origin
considered to specify the position vector of the charge
distribution within the volume. 2
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Explain Lenz’s Law considering a closed conducting coil and
a bar magnet. 2
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A square loop of a conducting material of side I and resistance
r is dragged through a uniform magnetic field B with uniform
velocity v keeping the plane of the loop perpendicular to the
direction of the field. What is the current flowing through the
loop ? 2
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Mention the relative positions of X-Rays and y-Rays in the EM
wave spectrum and give examples of their usage. 2
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How is the changing electric field between the plates of a
parallel plate capacitor during its charging, related to the idea
of displacement current ? 2
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Draw the ray diagram to show the location of the principal
focus of a Convex mirror. Identify the pole and Centre of
Curvature. 2
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A square loop of side 3em is placed 25cm away from a
Concave mirror of focal length 10cm. The axis of the mirror
passes through the intersecting point of the diagonals of the
loop and is perpendicular to the plane of the loop. What is the.
area enclosed by the image of the loop? 2
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Write down the results of Rutherford’s « -particle scattering
experiment. Which result nullifies the idea of uniform
distribution of positive and negative charges in an atom ?

: 2
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In the light of Rutherford’s atom model discuss the stability of
an atom and state its inability to explain line emission
spectrum. ' : 1+1=2
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What is a Zener diode ? How is it bidsed in normal operation ?
1+1=2
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Compare the working principle of a LED and a photodiode.
2
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How will you dope a pure Silicon Crystal tb obtain a p—type
and an n-type Semiconductor ? 2
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Give a comparatwe discussion on majority and mlnonty
carriers in n—type and p-type semiconductors. 2
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What are the different components of a TV Signal ? ‘Write
down the bandwidth of speech and TV signal. | 1+1=2
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‘What are the different transmission media for communication ?

Give their bandwidth. 1+1=2
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There exists a non uniform magnetic field in free space. A
charged particle of mass m and velocity v enters the field and
comes out after a certain time. Comment with reason about
the Kinetic energy of the particle after coming out of the field.

é 2

TS NS G [T 738 (G W0zl m 1 RS 3 BB v Q@ON
(FIITS A I g I sligs @eiig wiifEe | crasemr =/l @R g
MNZS 2NN “Teq 7190w I TR 9y =11 |

. - Or / g4t

A short bar magnet placed with its axis at 30° with a uniform
external magnetic field of 0-25T experiences a torque of
4.5x1072- What is its magnetic moment ? 2
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Find the magnitude and direction of the torque acting on the

" square loop as shown in the diagram where B=1-5ST along

positive Z-axis. : 2
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A uniform magnetic field of 27 is produced in a Cylindrical
region of free space having radius Scm. A conductor carrying

a current 500mA . passes through the region intersecting the

axis normally. What is the magnitude of the force acting on
the conductor? 2

TG GO 5 (B APTRS G HOPRT I §HSF (FE ZT%Q%'W [y

27T PHYS

ORI ST 7Y S 500 iz @i e ifers SRR ot 72 2e )
ARID TieT 8w & =1 BT 7@ dam e

[7] _ Contd.



3. (a)

v

(b)

A potentiometer wire AB has a length 0-5m and resistance

0-502. As shown in the diagram, it is connected with a cell

of e.m.f. 3y and a combination of resistance R =S =5¢. Find
the potential drop per unit length of the wire. 3
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As shown in the diagram, network of resistors R, and R,
extends off to infinity to the right. Find the equivalent resistance.
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What is the drift speed of electrons in a conductor ? Establish

. the following relation for drift speed where the symbols have

27T PHYS

their usual meaning.

Y
v

Vg4 =%r : 1+2=3
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With the help of graphs, show, how resistivity changes with
temperature in the cases of (i) Copper, (i) Nichrome . and
(iii) Semiconductor. 1+1+1=3
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A conductor of mass m and length [ is placed on a table along
east-west direction. Suddenly a -certain amount of charge is
passed through it and it is found to jump to a height h. What
was the amount of charge passed ? The horizontal magnetic
induction of earth is B. Acceleration due to gravity is g.

: 3
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Two parallel Co-axial Coils of equal radius R and numbers of
turn N carrying equal currents I in same direction are
separated by a distance R. Show that the magnetic field
intensity B on the axis around the mid point between the coils
is uniform over a very small distance as compared to R and
is given by — °

%
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Show that when a ray of light is incident on the surface of a

‘transparent medium at polarising angle, the reflected and the

refracted rays are at right angles to each other. 3

at 90° with each other. Draw ray diagrams using this priém

so that (i) the image of an object is rotated by 90° and (i) the
image of the object is rotated by 180°. 3
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The equations of light wave from two sources are y; = a; Sinot

and y, =a,sin(et+¢) where the symbols have their usual

meaning. The individual intensities are I, and I,. Show that
the minimum resultant intensity due to superposition is
Irrlin=11+12_2 IIIZ . ' 3
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There are mainly three ways to eject an electron from the
surface of metals. What are those ? 1+1+1=3
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If the Kinetic energy ‘of a free electron is incf:eased by two
times then by how many times will the De-Broglie wavelength

~ be changed ? 3
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How was the neutron discovered by James Chadwick ? 3
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By which procesé does a Cobalt nucleus change into a Nickel
nucleus ? 3
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Draw the circuit diagram of a full wave rectifier and éxplain
its working, . : 1+2=3
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Sketch inputs A, B and output Y from a NAND gate from the

table given below. 3

L4

NAND (55 @mmwﬁmvﬁwwiﬂﬁ A, BI% YW‘»:[T}‘
T T4 | |

Table (ET%’I?FT)

Time Inpu?A - Input B |
CFR) | (3795 4) | (3355 B)
t<ty 1 1

L tot, 0 0

1, tot, 0 1

i3 tot, 1 0

iy tots 1 1

i to tg 0 0

How will you detect amplitude modulated waves ? Explain with
block diagram. : 3
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Discuss briefly - the three modes of propagation . of
electromagnetic wave. 3
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What are the main considerations in the construction of an
astronomical telescope and how are they achieved ? Why are
mirror objectives rather than lens objectives used in modern
telescope ? Clarify giving schematic diagram how the problem
of partial obstruction of ray of light by the eyepiece and
observer is overcome in the improved version of reflection
telescope. - 2+1+2=5
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The focal lengths of objective and eyepiece of a telescope are
200 cm and 10cm respectively. It is used to get an image of the
Sun on a screen placed 40cm behind the eyepiece. The
diameter of the image is 6¢cm. What is the diameter of the
Sun? Given, the distance from earth to the Sun is

1-5x10"'m. - 5
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What is the net electric flux through a closed surface
surrounding an electric dipole ? Derive the expressions for
electric field intensity both inside and outside a uniformly

charged spherical cell. What is the total charge enclosed by a
closed surface if the electric flux entering and leaving the

surface are 20000%m2 and 30000%m2 respectively. -

Given €o=8-85x102C N "'m™2, " 1+3+1=5
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Why is an insulator sometimes called a dielectric ? What is the °
main difference between free and bound charge ? Generally

- one of the two plates of a Capacitor System is earthed, why ?

(c)

Derive the expression for the energy stored in a charged

capacitor. LF1+1+2=5,
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Explaln the physical process on the basrs of which the r.m.s.
value of AC is defined. Derive the expression for r.m.s. value
of an alternating voltage. How does the value of Capacitative
reactance of a capacitor change with the frequency of the
applied alternating e.m.f dcross it. 1+3+1=5
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.- A charged capacitor is connected to an inductor at an instant

of time t=0. If the capacitor and the inductor are taken to be
pure, write down the equation of effective potential difference
across the combination at any instant of time t and solve it for
instantaneous current through the combination. Explain
briefly the exchange of electric and magnetic energy between
the capacitor and the inductor. 3+2=5
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