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2020
PHYSICS — GENERAL

Paper : GE/CC-1

(Mechanics)

Full Marks : 50
Candidates are required to give their answers in their own words

as far as practicable.
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[English Version]

The figures in the margin indicate full marks.

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

1. Answer any five questions : 2×5

(a) Write the Gauss Divergence Law of vector calculus.

(b) Show that 


 is normal to the surface ( , , )x y z = const.

(c) The force of attraction between two masses m1 and m2 is 1 2
2 ˆGm mF r

r



, where r is the distance

between the two bodies. Show that 0F 
 

(d) A disc of mass ‘m’ and radius ‘r’ is rolling over a table. If the angular velocity be ‘ ’ then show

that the total kinetic energy is 2 23
4

E m r  .
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(e) What is a cantilever?

(f) Find the value of  for which the vectors  3 4 ˆˆ ˆA i j k  


 and  3 ˆˆ ˆB i j k  


 will be

perpendicular to each other.

(g) What is the full form of ‘GPS’? State its practical applications.

2. (a) The magnitude of a vector is 10 unit. Its direction cosines are 0.483, 0.215 and 0.676 respectively.
Find the vector.

(b) Show that 0 
 

(c) A rigid body is rotating at a constant angular velocity about an axis. Show that the curl of linear
velocity at a point is twice the angular velocity for that rigid body. 2+4+4

3. (a) The angular momentum of a particle about a point is ( )L r p 
   . Prove that 

dL
dt

 



, where,


 Torque. Hence prove that the angular momentum is conserved.

(b) Prove that,  ( ) ( · ) ( · )A B C B A C C A B   
       

(3+2)+5

4. (a) State Newton’s law of gravitation.

(b) Define escape velocity. Find out the expression for it.

(c) What are Geosynchronous orbits? 2+(2+4)+2

5. (a) Find out the value of total energy of a particle executing simple harmonic motion. Explain graphically.

(b) Write the differential equation of a damped simple harmonic oscillator, where mass of the oscillating
body is m, the retarding force per unit velocity is ‘K’ and the restoring force per unit displacement
is ‘’. Solve the above differential equation for small damping. (4+1)+(2+3)

6. (a) Define modulus of rigidity,  for elastic body.

(b) Determine the twisting couple on a solid cylinder of length l and radius R, rigidly fixed at one end.
Hence define torsional constant, C.

(c) Show that, the work done in twisting a wire through angle,  radian is 
1
2 C2. 2+3+5

7. (a) How is the surface tension of a liquid explained on the basis of intermolecular forces?

(b) Obtain a relationship between surface tension and surface energy of a liquid.

(c) Find out the dimension of surface tension.

(d) State Jurin’s law. 3+4+1+2


