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The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

1. Answer any six questions : 1x6=6
(a) Give an example of conservative force.
(b) What is inertial frame of reference? -

(c) Which properties remain conserved for an orbital
satellite?

(d) Given the vector field F = (2xy, 322, x%2), find the
divergence of the vector field F. |

(¢) What is surface energy?
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(f) How does the surface tension of a liquid change
with temperature?

(8) Write down the perpendicular vector with 4 and |
B both vectors. |

(h) How many satellites are typically needed for a GPS
receiver to find its position?

2. Answer any three questions : | 3x3=9

(a) Define Torque. A force vector is F =2i +3j + Sk,
acting -at. a point whose position vector
7=5f +4j+2k. Calculate acting torque with
respect to origin.

'(b) State and explain Kepler’s three laws of planetary |
motion. A |

(c) Establish relation between young’s modulus and
bulk modulus. g

(d) Prove that in case of central force the areal velocity
is constant.

(¢€) What is the bending moment in a beam? What are -
the typical applications of cantilever beams in

engineering structures?

3. Answer any three questions : 5x3=135



( 3)
() Prove that sum of potential energy and kinetic

energy remains constant under conservative
force. 2+3

(b) Define centrai force. Give an example of a central
force. Explain why the areal velocity of a planet
moving in an elliptical orbit around the Sun is

constant. 1+1+3
(c) State Gauss’s divergence theorem. Evaluate
cﬁi“ .nds using the theorem. Here S is a closed
surface enclosing the volume ¥/ 243
(d) Calculate the Moment of Inertia of a thin circular
- ring of Mass' M and radius r about an axis
| (i) when the axis passes through the centre
(i) when it is at a distance from the centre.
22V,

(e) 1000. water droplets of diameter 2 mm coalesce
to form a large drop. What will be the loss of
energy? The surface tension of water is 0.072
N/m. How surface tension of a liquid varies with

~ temperature? 3+2
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