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2021
PHYSICS — GENERAL

First Paper
Full Marks : 100

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.

Group - A
Answer question no. 1 and any four questions from the rest.

1. Answer any five questions : 2×5

(a) If  5 ˆˆ ˆA i j k  


 and  3 4 ˆˆ ˆB i j k  


 then calculate  A B
 

.

(b) What do you mean by    operator?

(c) What is a conservative force? Give an example.

(d) What is escape velocity?

(e) State the law of equipartition of energy.

(f) What do you mean by absorptive power of a body?

(g) Write down first law of thermodynamics.

(h) State Stefan–Boltzmann law for black body radiation.
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2. (a) State Stokes’ theorem.

(b) ,A B
 

 and C


 are three vector quantities. Show that      · ·A B C B A C C A B   
      

.

(c) Calculate the value of  1/ r


, where  ˆ ˆ ˆr xi yj zk  
 . 2+5+3

3. (a) Explain the principle of conservation of linear momentum.

(b) Show that the given force  2 22 2ˆ ˆˆF xy z i x j xzk   


 is conservative. Calculate work done to

move a particle from a point (0, 1, 2) to another point (5, 2, 7) when this force is applied to it.
3+(3+4)

4. (a) What do you mean by gravitational potential? At any point of a gravitational field, find the relation
between gravitational intensity and potential.

(b) Show that at any point inside a thin spherical shell, the value of gravitational intensity is zero.
(2+4)+4

5. (a) What do you mean by degrees of freedom?

(b) Find out the expression of Boyle temperature from van der Waals’ equation.

(c) Define critical constants (VC, PC, TC) of a gas. 2+3+5

6. (a) Explain thermal conductivity of a substance.

(b) Derive Fourier’s equation for one-dimensional heat flow in a conductor and find the steady state
solution when the heat lost due to radiation is negligible. 3+(4+3)

7. (a) What do you mean by a reversible process? Write the conditions of reversibility.

(b) Define isothermal process.

(c) Prove the relation CP – CV = R (Every symbol has their own significance). (2+3)+2+3

Group - B

Answer question no. 8 and any four questions from the rest.

8. Answer any five questions : 2×5

(a) Define Young’s modulus.

(b) Explain the term coefficient of viscosity.

(c) What do you mean by critical velocity?

(d) What is Reynolds’ number?

(e) What do you mean by compound pendulum?
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(f) The equation of progressive is given by  10sin 2 50y t x   . What is the velocity of the particle
associated with this wave?

(g) Define bel and decibel.

(h) The power of a lens is –2.5 D. Determine the focal length and the nature of the lens.

9. (a) Show that the value of Poisson’s ratio lies between (–1) and (0.5).

(b) What is cantilever? Find the depression due to load attached to the free end of a cantilever.
4+(2+4)

10. (a) Explain surface tension of a liquid on the basis of intermolecular forces.

(b) Explain the term surface energy. Derive the relation between surface tension and surface energy.

(c) Find an expression for the excess pressure within a spherical soap bubble. 2+(2+3)+3

11. (a) Define simple harmonic motion. Establish the differential equation of motion of a particle under
simple harmonic motion and solve it.

(b) Show that total energy of a particle under simple harmonic motion at any point is constant.
(1+2+3)+4

12. (a) What is forced vibration? Establish the differential equation of motion of a particle under forced
vibration and solve it.

(b) What do you mean by resonance? Explain sharpness of resonance. (1+2+3)+(2+2)

13. (a) What is Fermat’s principle? How can you obtain the laws of reflection for a plane surface using
this principle?

(b) What do you mean by dispersion of light and dispersive power? (2+4)+(2+2)

14. (a) Deduce the relation 1 1
v u R
  
   for refraction of a convex lens and hence deduce the formula

1 1 1
v u f
  , where the symbols have their usual meanings.

(b) What is an achromatic doublet? Is it achromatic for all positions of the object? (4+2)+(3+1)


