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1. Answer any five questions : 

(3) 

[ English Version ) 

The figures in the margin indicate full marks. 

Answer question no. 1 and any four from the rest. 

(a) Find a unit vector normal to i=2i+4j-sk and B =i+2j+3k. 

n=2i+2j-3k. Find the area of the triangle. 
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(b) The position vectors of three points A, B and C are =ì+2)+k, = 3i+2j-3k and 

(c) Using Stoke's law, prove that ¼x V¢ = 0. 

(d) Write down the three laws of Kepler. 

(e) To increase the length of a wire of length L and Young's Modulus Y by an amount / by stretching 
it how much work is done? 

() What is the excess pressure inside a liquid bubble of radius r and whose surface tension is S? 

P(0, 0) to 0(1, 1). 

(g) A dancer when spreads out her hands and rotates about an axis at an angular speed 2.4 rps, then 
her moment of intertia is I. When she puts her hands close to her chest then moment of inertia 
becomes 0.61. Find her new angular speed. 

2x5 

2. (a) is a constant vector and is the position vector of a point. If ù=öxY, then prove that 

V.ù=0. 

(b) If F=x'ity'j, then find the line integralF.dr in the x-y plane along a line y = from 

(c) For what value of p the following 3 vectors will be coplanar? 

Ä=3i+2)+k. B=3i+4j+sk. C=i+j- pk. 

3. (a) Show that Newton's laws remain invariant under Galilean transformation. 

(b) State and prove the angular momentum conservation rule for a particle. 

3+3+4 

(c) Prove that in a force field if a particle is displaced, then the work done by the particle is equal to 
the change in kinetic energy. 3+3+4 

4. (a) Define moment of intertia. Find the moment of inertia of a spherical shell of radius R along its 
diameter. Find the moment of inertia about the tangent using the above derived expression. 

(b) Find the expression for the orbital speed and the time period of revolution of a satellite in a circular 
orbit close to the surface of the earth. (1+3+2)+(3+1) 
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5. What is forced vibration? On a particle of mass m, a restoring force Sx, a damping for Kv and an external 

force f,sin 0t are acting. Write the differential equation and solve it. When resonance will take place? 
2+2+4+2 

6. (a) Show that the areal velocity of a particle remains constant under central force. 

(b) Show that the internal torque inside a bent beam is 
YI 

R 

material of the beam, I is the geometrical moment of inertia of the beam and R is the radius of 

curvature of the bent beam. 

where Y is the Young's modulus of the 

(c) A cylinder of mass M and radius R is attached to a wire of length I and radius r. Find the time 

period of the torsional oscillation. 

Or, 

7. (a) 1000 water droplets of diameter 2 mm coalease to form a large drop. What will be the loss of 

energy? The surface tension of water is 0.072 N/m. 

(b) Why water level rises inside a capillary tube? Show that the rise is approximately equal to h 
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3+3+4 

3 

where S is the surface tension of water, r is the radius of the capillary tube and g is acceleration 
2+3 

due to gravity. 

(c) How surface tension of a liquid varies with temperature? 

25 

gr 

The displacement of a particle at a time '' is given by x =a cos ot + b sin ot. Show that the 

motion of the particle is simple harmonic. If a = 0.3 m, b=0.4 m and o =2, then find the time 
2+3 

period, maximum velocity, amplitude of the particle. 


