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B. Sc. (Pass Course) 1st Semester

Examination — December, 2022

PHYSICS (MECHANICS)
e _ Paper': Phy-01
Time.: Three Hours ] [ Maximum Marks : 45
Before answering the questions, candidates should ensure that they have

been supplied the correct and complete question paper. No complaint in
this regard, will be entertained after examination.
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Note : Attempt five questions in all, selecting at least one
question from each Unit. |
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1. (a) What are conservative and non-conservative
forces ? Give an example of each. 3
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() State and prove the law of conservation of total
vl - ]
angular momentum of a system of particles, 6
3
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2. (a) 'Dcﬁne degree of freedom. How it relates with (he

conslraints. _ 2
W @ AR B R R g aeel g 8y
Haf & 7

(b) What is centre of mass of a body ? Deriv@an
expression for C.O.M. of two particles system. 3
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(c) A system of 3 particles consists of particles of 1gm,
2gm and 3gm located at points (1, 0; -1), (2, 1, 3)
and (3,-1, 1) respectively. Find the coordinates of

. centre of mass. - ' 4
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3. What are generalized coordinates ? Obtain  the

expression  for generalized velocity, generalized
acceleration and generalized force, 9
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4. State Hamillon's principle and derive Lagrange's
equation of motion from it. 9
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5. Two masses m, and 'm"z hang at the two ends of a string,
~which passes over a frictionless pulley. Find the

lagrangian of system when placed in uniform
gravitational field. 9
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6. (a) Define torque M.O.I. and angular acceleration.
Establish relation between them. 6
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(b) If the earth contracts to half of its radius, what will
be the duration of the day ? ' 3
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7. (a) Defive an expression for M.O.L of a spherical shell
about its tangent. 6
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(1) A solid sphere rolls down an inclined plane with
an acceleration of 3.5 ms. Find the inclination of

planc. 3
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8. (a) Obtain an expression for the acceleration of body
rolling down an inclined plane. 6
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(b) Find the M.O.L of a solid sphere of diameter 40 cm
about its tangent, density of sphere is 9gm cm?3. 3
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B. Sc. (Pass Course) 1st Semester

Examination — December, 2022
PHYSICS (ELECTRICITY & MAGNETISM)
: Paper : Phy-02
Time : Three Hours | [ Maximum Marks : 45
Before answering the questions, candidates should ensure that they have
been supplied the correct and complete question paper. No complaint in
this regard, will be entertained after examination.
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Note : Attempt five questions in all, selecting at least one
question from each Unit.
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1. (a) Discuss the physical significance of gradient of a
> scalar function and curl of a vector field. 5
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(b) Explain line integral, surface integral and volume
- integral. ' 3
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2. (a)

(b)

3. (a)

(b)

Prove that  divergence  1- ., where
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r=2xi+yj+zk. e
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Deduce the relation E=-grad V between Electric

Field and Electric Potential. » 3
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Derive an expression for the force per unit area
acting normally outwards on the surface of a
charged conductor. Hence calculate the energy per
unit volume of an electrostatic field. ‘ 6

Using Gauss's Law, calculate electric field
intensity at a point due to an infinitely long line of
charge. -~ 3
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Prove that the point at which potential
v = x + 2y + z contains no charge. 3
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(c) Stale Gauss's Divergence Theorem. Give its
practical application. 3
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. Give Langevin theory of paramagnetism, and hence

prove that susceptibility (y,,) of paramagnetic

substance in inversely proportional to absolute
temperature. 9
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. (a) Discuss the application of Hysteresis in selection

of  materials  for  permanent  magnets,
electromagnets and transformer cores. 3
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(b) What are domains ? Describe domain theory of
ferromagnetism. 6
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. (@) What is meant by the solenoidal nature of the

magnetic vector field B ? 3
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(b) Magnetic susceptibility of aluminum is 2.3 x 107°
Find its relative permeability and relative

permittivity, 3
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Define the following terms: 3
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Using Maxwell's equations, derive the wave

equation for the field vector Eand Hin free space
and obtain their velocity of propagation. - 6
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Define Poynting vector. What does it represent ?
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Distinguish between Conduction. current and
Displacement current. 3
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Explain the physical significance of four maxwell S

equations. = 3
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Give the characteristics of electro-magnetic. 3
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