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Answer ang eight questions

1. (a) State Gauss' divergence theorem
Green's theorem, and exPlain
significance.

(b) Solve

*-O=xsinx+(1+ x2le'
dxo

and
their

2+2=4
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2. (a.) Prove that
--)t =e*2 +exy24i +(3x3g-3 *vlj -

(+g't' +zx3 4fr.

. is not a solenoidal vector. 2

(b) Prove that-
(i) div grad O = V2O

(if curl grad q=9

3. (a) The position coordinates {x, g; I of a
moving particle changes with time (t) as
follows :

x=2t2, a=t2 -4t, z=3t-5

Here the numericai constants have
proper dimensions. Find the component
of its velocit5r and acceleration at time
t = 1 in the direction of i =Si +2fr..

Solve the equation :

* -oP +4a - e3x
dx2 dx

State and prove the theorem of parallel
axes of moment of inertia. L+2=3

Calculate the moment of inertia of a drsc
about an a<is through its centre and
perpendicular to its plane.

2r/c+2Yz=5

(b)

4

3

4. (a)

(b)
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5. What is bending moment? Obtain an
expression for the depression due to a load
attached to the free end of a rectangtrlar
cantilever. 

2+S=Z

6. (a) Write the equation of continuit5r for
fluids and explain its significance.

L+1y=2y"
(b) Derive the poiseuille,s equation for the

streamline flow of liquid through a
capillar5r tube. 4%

7. (a)

(b)

(c)
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Explain surface tension
ener$/ of a liquid.

and surface
l+L6=2y"

8. Derive a general differential equation of
motion of a simple harmonic oscillator and
obtain its various possible solutions. T

State and explain one application of
Bernoulli's theorem. 2
Water flows through a horizontal pipe_
line of varying cross-section. At a point
where the pressure of water is O.O5 m of
mercury, the velocit5r of flow is
0'25 m/s. Calculate the pressure at
another point where velocit5r of flow is
0'4 m/s. Density of water = 103 kg/m3. 2%
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9.

10.

11.

( 4 )

What are damped oscillation? Obtain the

differential equation of damped oscillation

and its solution. Explain the case of large

damping. IYz+3+2rh=7

Discuss the theory of forced vibration and

obtain the condition for amplitude

resonance. 7

What is sharpness of resonance? Explain the

effect of damping on sharpness of resonance

and resonance absorption bandwidth'

Obtain quality factor Q of forced oscillator in

terms of resonance absorption bandwidth'
2+3+2=7

What are group and phase velocities?
LYz+LVz=3

What are spherical waves? Show ttrat

the amplitude of a spherical wave varies

inversely with distance. IYz+2Yz=4

t2. (a)

(b)
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