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'U.G, 3rd Semesfer Exzimination - 2024

- PHYSICS
| [MINOR]
Course Code : PHY-MI-'_I'-03 & 02
[NEP-2020]
- Full Marks : 30 ) .o ' Time': 2 Hours

The figures in the right-hand margin indicate marks. .

Candidates are required to give their answers in their .
own words as far as practicable.

~Answer all the questions from Selected Option.
OPTION-A '
- PHY-MI-T-03
(Mechanics)
.GROUP-A

1. Answer any five questions : - 2x5=10

. a) Establish the equivalence relation betWeen mass
. andenergy? ‘
b) - What is the difference between angle of twist
-and angle of shear? '
c) An elementary particle with a half-life of

2x107(-5)Sec is moving with a velocity of c/4 -

. w.r.t earth. What would be its half-life as
measured by an observer on the earth?
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Answer any two questions :

What s strain energy? Define Poisson’s ratio.

State two’ postulates of spe01al theory of
relativity. '

What is the burnt out velocity of a rocket?

’ Explam how a movmg rod is contracted along

the d1rect10n of motion.

What do you mean by adhesion and coheszon‘7 "

GROUP-B
5%x2=10

Show that in an inertial frame, if an equal amount - -
of force is applled on two bodies of different
masses, the ratio of theéir acceleratlons is

mversely proportional to the ratio of their
masses. Define the center of mass of a system

of particles and the centre of gravity. Can the -

centre of gravity coincide with cm.? 2+42+1]

'Deduce the equation of motion-of a particle
executing simple harmonic motion. Find the

'resnltant.of two rectangular simple harmonic -
 motions of same frequency, but differing 'in
“amplitude and phase. o 243
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Answer any one questlon

3. a)'
b)
o)
4 a)
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d). = What do you understood by colhslon‘7 Does

collision necessarxly mean physmal contact of
the collidmg particles? Show. that the kmetlc‘
energles of two colliding particles in the centre
of m.ass' frame are inversely proportional to

their masses. [+1+3
" GROUP-C.
. 10x1 10
Show that the areal velocuy ofa partxcle moving
under central force is constant. - "3

- Caleulate the velocity with which a body is to |

be projected from the surface of the earth so
that it will never return o .3

A partlcle of mass m is proj ected vertically
upwards from the surface of a planet of mass M

. . G
. and radiusR with a velocity ; 2; Show that _
the maximum hei‘ght-attend by the body is.
R o
3 - S 4

Fmd the expressmn of strain energy of a thsted
wire. 4
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by -

~ density p (@ is the angle of contact)

..b)

of grav1tation

: 'movmg particle will always be much less than

d)

T e AT a0

Show that shear is equivalent to compression
and equal compressnonal stram at nght angles

to each other. | I 4

A thick and short wire and another one is thin '

and long of same matenal are taken. Which one
has greater torsmnal rlgidity? ‘ 2
What is capillary'action?' E){plain why water
rises in a narrow glass tube? Deduce an
expression for capillary rise 4 of a liquid of

Explain what do you mean by grav1tat10nal

‘potential and intensity at a point. ‘ 2
- State Kepler’s law on the motion of planetary
"bodles Deduce Kepler s law ﬁ'om Newton’s law

. 2+3
Write down the’ postulates of spec1al theory of

relativity. ' S 2
Write a short note on Time dilation. 3.

Prove that if w/c<<I, the kinetic energy K of a

its rest mass energy m, i : )
A 0.50 MeV. electron moves at right angles.to a
magnetic field in a path whose radius of

. curvature is 2.0 cm. What s the magnetic
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1nduction B?.By what. factor does the effective
mass of the electron exceeds its rest mass" 3

(4)
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1. . Answer any five questions :

3
iy
‘C)

- OPTION-B
PHY-MI-T-02
(Electricity and Magnetism)
~ GROUP-A )
‘ i8§=10'

~ State and explain Bio't-Savart’s law..

State and explain Brewster’s law.

Check whether the vector E=2xi+yj —.-'3215

represents an electrostatics field or not.

o
h)
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Explain why to magnetic lines of forces do not

intersect each other.

Derive the expressxon for the energy stored in
a capamtor

With the help of suitable-example differentiate
paramagnetic, diamagnetic, and ferfornagnetic v
materials. '

State and explain Poynting’s theorem.

Define equipotential surface.
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2. 'An_sw
e a)

. b)‘r.

~magnetic field ﬁ erte down the physwal

d)

g

' _GROUP-B
er ény two questidns : | 5%x2=10
Write down Gauss's theorem of clectrostatiés.
Aﬁply this theorem to calculaté the electric field
at a distance r from the centre of a spherical
condiic_:tor of charge density p . o 2+3=5
Derive the e_:x\preséion of the torque experienced

by a magnetic dipole kept perpendicular to a

significance of V.E= 0 - 4+1=5

. State and explain Ampere s c1rcu1tal Iaw Using:
this law derive the expression for the magnetic -

field due to a long current carrying ‘conductor.
- 1+4=5
What do you mean by source field and sink

field? Find out ihe.ccjuivalent resistance value -

between two end points in the infinite series
given below (value of each resistor 1Q)

o .1 10 10
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2+3=5
(6)

Answer any one question : .

3. a)

b)
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GROUP- C
10x1=10

Write down four Maxwell’s equations, |
_explaining each term. Write down the equation-
- of continuity. Write down the expression for the

velocity of light in free space (c) in terms of

1, and €,. Then find out the value of c in SI

units. Write a short note on Poynting’s theorem.

3+1+l+l+4 10

Two charges of 101C and ~10 4 C are placed at
two points A and B separated by a distance of -
10 cm. Find the electric field ata point P on the

‘perpendicular bisector of AB at a distance 12

cm from its midpoint. Define Bohr magneton.
Determine 1ts value. What kind of materials will

you. suggest for the electromagnet and B '

permanent magnet? . S+1+3+1=10

Define magnetic- Susceptlblllty and permeability.

- Find the relationship between B -and H. Explain
Hysteresis and Hysteresis loss. Why

transformer cores are laminated?
2+2+2+2+2= 10
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