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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 questions from the rest.

1. Answer any five questions : 2×5

(a) Determine the value of ‘a’ so that    2 and 4 2 2ˆ ˆˆ ˆ ˆ ˆA i aj k B i j k     
 

 are perpendicular

to each other.

(b) For a vector ( )A t


 of constant magnitude  ( ) constantA t 


, show that 0dAA
dt

 


.

(c) Show that  ˆF a v k 
   is a no-work force. Here a is a constant and v  is the velocity.

(d) Define moment of inertia.

(e) State Newton’s Law of gravitation.
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(f) The trajectory of a particle is given by x = A exp (it) + B exp (– it), where A and B are
constants. Show that the particle executes simple harmonic motion.

(g) Find the excess pressure inside a soap bubble of radius 5 mm. Given, the surface tension of soap
solution is 0.03 N/m.

2. (a) If 2 3 2( , , ) 3x y z x y y z   , find 


 at point (1, 2, – 1).

(b) Find the constant a such that the vector field  2(2 ) ( ) ˆˆ ˆA x y i z ay j x y z k     


 becomes

solenoidal.

(c) Prove that      A B C B A C C A B     
       

. 3+3+4

3. (a) What do you mean by conservative force? Show that   2 ˆkF r r
r


  (k = constant) is a conservative

force. Find the corresponding potential energy.

(b) Define the centre of mass of a system of particles. Find out the position of the centre of mass of
a uniform semicircular disc of radius R. (1+3+2)+(1+3)

4. (a) What do you mean by radius of gyration?

(b) State and prove perpendicular axes theorem.

(c) Calculate the moment of inertia of a thin uniform rod of mass ‘m’ and length ‘L’ about an axis
passing through its centre and perpendicular to its length. 2+(2+3)+3

5. (a) What do you mean by central force field? Give two examples. Show that motion under central
force occurs in a plane.

(b) State Kepler’s laws of planetary motion. (2+2+3)+3

6. (a) Define surface tension and surface energy.

(b) Establish the relation Y = 3K (1 – 2), where the symbols have their usual meanings.

(c) Show that the work done per unit volume in twisting a wire is equal to
1
2 × shearing stress × shearing strain. 3+4+3

7. (a) What do you mean by damped vibration?

(b) A particle of mass ‘m’ is acted upon by a restoring force sx and a damping force kv, where x is
displacement, v is instantaneous velocity and s and k are constants. Write down the differential
equation of motion of that particle and solve it.

(c) Write the condition of critical damping and plot x vs. t for critically damped case.
2+(2+3)+(1+2)


