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. Answer any five questions : 2x5=10

(a) Force F= 2iA+3J°+512 is acting at a point with position vector
F =51+ 4] + 2K . Find the torque with respect to the origin.

(b) Prove that V' = nrL¢

(c) State Kepler’s laws of planetary motion.

(d) Obtain the expression of Xvork done in stretching a wire.

(e) Prove that torque N = ((jj_I; where L is the angular momentum of the particle.

(f) A plate of area 20 cm? is kept on oil of thickness 0.2 cm and coefficient of
viscosity 10 poise. Find the horizontal force required to move it horizontally

with a speed of 4 cm/sec.

(9) What do you mean by forced vibration and resonance?

. Answer any three questions: 5%3=15

(@) (i) Prove that the force field If:fcosy—]xsinyH?cosz is

conservative.
(if) Show that the sum of the kinetic energy and potential energy of a particle
moving under a conservative force field remains constant.

2+3

(b) (i) State and prove the perpendicular axes theorem of moment of inertia.
(i1) Determine the moment of inertia of a circular disk about its diameter.
(1+2)+2



(c) (i) Obtain the relation among Young’s modulus, Bulk modulus and Poisson’s
ratio.
(i) Find the amount of elastic energy stored for 1 mm extension of a uniform
wire due to an applied force of 50 N. 3+2

(d) Define a central force? Give an example of a central force. Prove that a
particle under central force field moves in a plane.

1+1+3
(e) Write down the differential equation of damped vibration of a particle and
solve the equation for the steady state condition. 2+3
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