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Answer ang fiae q[uestions.

1. (a) State Gauss divergence theorem. 5

(b) Find the gradient of r-k'z + A2 + z2Y .

5

(c) Show that the curl of the velocity vector

of a rotating body equals twice ,nt
angular velocity of the body. 5'
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(d.) Evatuate I.|, b'zi +ati**rfl.dd,'
where 'S'is the boundary of a cube
defined by - 1 1x 51, - 1 3y S1, and

-117 <1. 5

(a) Establish the relation between the three

elastic constants. 5

(b) Distinguish between Streamline flow,

Laminar flow and ftrrbulent flow. Write
the expressions for Terminal velocity
and Reynold number. 5

A large artery in a dog has an inner
radius of 4x10-3 m . Blood flows
through the artery at the rate of
1.0x10-6m3s-l . The blood has a

viscosity of 2'O84x 10-3Pa.s and a
density of 1 '06 x 103 kg.m-3 . Calculate
(i) the average blood velocity in ,hE

artery and (ir) the pressure drop in 5,

O'Im segment of the artery. 
t

rs

(c)
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3.

(d.) obtain the relation between torque and

. "rgular 
momentum. 5

(a) Define simple harmonic motion (sHM) .

what are the characteristics of simple
harmonic motion ? with the help of
enerry-displacement curve verify the
law of conservation of total enerry for
a body executing simple harmonic
motion.

(b) show that in simple harmonic motion,
the acceleration of the moving body is
directly proportional to the

- displacement at the given instant.
5

What Vpe of forces causes a body to
execute simple harmonic motion ? At
what condition is the force morimum
or minimum ? The force acting on a
body executing simple harmonic motion
is 5/V, when it is ScrTt away from the
mean position.Find the force constant.

5

3

(c)
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4.

(d.) A particle executes simple harmonic
motion with amplitude 'A'. At what
distance from the mean position its
kinetic energ/ is equal to its potential
enerry ?

(a) State and explain Gauss's law. I.Jsing
Gauss's law derive an expression for
electric field intensity at any point
inside a uniformly charged sphere.

7

Write down the Poisson's equation and
give its physical interpretation. 3

In an LCR series circuit the values of
re spective circuit elements are

R - 2OOO, Xc = | 5OO' Xr' = 8OQ and

the frequency of the ac cycle
is f - 60 Hz. Determine the Phase
difference between current and
voltage. Also find the power factor
of the circuit. 5

(d.) State and explain Ampere's circuita$
law. LJsing above theorem derive an -

expression for magnetic field at a point
due to infinitely straight current
carrying conductor.

(b)

(c)
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5. (a) Write down the Maxrvell's relation
differential as well as integral form

' free space.

(b) Distinguish between dia-para and
ferromagnetic materials. 5

Derive Maxwell's electromagnetic
equation in free space in terms of E &
E vector. Also verify that light is an
electro magnetic radiation. s

In free space verify the transverse
nature of Mo<well's electromagnetic
wave. s

(c)

write the dtf{erenc€ between damped

vibrationandforcedvibration.5

Derivethedifferentialequationfor
progressive wave

what do you mean by resonance of

wave ? Discuss the relation between

sharpnessofresonanceandquality
factor. 5

ln
in
5

(c)

(d,)

(a)

(b)

6.

b
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7.

a

(d) The displacement of a wave is given by

a-o'25x10-3 sfn(SOOI - O'025x)

Determine 5

il the amPlitude

@ the time Period

(iit) the angular frequency

(iu) the Parti"le velocity.

(a) What is LASER ? Write down the basic
characteristics of laser radiation. 5

(b) Describe the pringiple of laser action.

, Discuss population inversion and
pumping mechanism. 7

(c) What is aberration in
down the sPherical
aberration.

8. (a) Write down the first and
thermodynamics.
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lenses ? Write
and chromatic

8

second law of
5

(b) What is Carnot engine ? Write Carnot
-Dtheorem.

(c) What is the difference betwe_en t
adiabatic and isothermal changes ? ?

6



(d.) A black body of 27o C surrounds
another at (-73" C). Calculate the net

heat transferred per square meter of

the body at higher temPerature. 5
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