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Group-A 

Answer Question No.1 and any four from the rest 

1.  Answer any five questions:                                                                          2x5 

     (a) Find the expression for unit vector along the vector Ᾱ=3i+4j+k. 

     (b) What do you mean by conservative force? Explain with example. 

     (c) Find ∇ (
1

𝑟
), where r≠0. 

     (d) What is entropy? 

     (e) State the law of equipartition of energy. 

     (f) What are the difference between gas and vapour? 

     (g) What is a perfect black body? What is meant by black body 

                                                               radiation? 

     (h) Show how Newton’s law of cooling is obtained from 

                                                               Stefan-Boltzmann law. 

2.  (a) prove that ∇.(∇ ×Ᾱ)=0.                                                                                    3  

     (b) Obtain  ∇ × Ᾱ at the point (1,1,1), if 𝐴 =xy𝑖 +yz𝑗 +zx𝑘 .                                    4 

     (c) State with analytical expression the Stokes’s Theorem in connection 

                                                              with vector  calculas.                                                                                                3 

3.  (a) State and prove parallel axes theorem for moment of inertia.                  2+3 

     (b) Find the moment of inertia of a solid cylinder about an axis passing 

                                                              through its centre and perpendicular to its length.                                                   5 

4.  (a) Find the Kepler’s laws of planetary motion. How the law of 

                                                              gravitation is obtained from Kepler’s laws? Explain.                                          3+2 

                                                                              (b) What do you mean by escape velocity? Find out its expression.    2+3 

                                                                         5.  (a) Deduced the expression for pressure from kinetic theory of gases. 

                                                              Establish Boyle’s law from it.                                                                              5+2 

      (b) Work out the relation between volume and temperature of an ideal 

                                                              gas for adiabatic temperature.                                                                                   3 

6.  (a) Describe, in brief, the different processes in a Carnot’s engine and 

                                                              calculate its efficiency.                                                                                          3+4 

      (b) A Carnot engine has the same efficiency between 1000K and 500 K 

                                                             and between 𝑥K and 1000 K, this being the temperature of the sink in this case. 

                                                             Calculate 𝑥.                                                                                                                       3 

7.  (a) State Planck’s law along with its graph. Show that at low wavelength, 



                                                                this law reduces to the law of Wein’s displacement.                                            3+2  

     (b) Write down the Stefan’s law of radiation.                                                      2 

     (c) Draw the energy distribution graph of a perfectly black body at 

                                                                two different temperatures.                                                                                       3 

Group-B 

 Answer Question No.8 and any four from the rest 

                                                  8.    Answer any five question:                                                                           2×5 

      (a) What is Reynold’s number? What is its significance? 

      (b) Why the rain drops fall on the ground with constant velocity not 

                                                                with constant acceleration? 

      (c) A wire suddenly breaks when some load is applied. Will there be any 

                                                                change of temperature of the wire? 

      (d) What is intensity of sound? On what factor does it depend? 

      (e) The equation of a progressive wave is y= 10 sin2ᴨ(50t - 
𝑥

15
). 

                                                                What is the wave length of the wave? 

      (f) What is Doppler’s effect? 

      (g) Define angular dispersion and dispersive power. 

 9. (a) For a homogenous and isotropic medium, prove Y=3K(1-2σ). 

                                                                Where Y is Young’s modulus, k is bulk modulus and σ is Poisson’s ratio.                 4 

     (b) Show that the moment of torsional couple per unit twist of a solid 

                                                                cylinder is given by 𝑛ᴨ𝑟^4

2𝑙
, where symbols have the usual meanings. What is the 

                                                                unit of modulus of rigidity.                                                                                       5+1 

10.  (a) Find the expression of height of liquid level rise in capillary tube.                    5 

        (b) What do you mean by terminal velocity? State Stokes’ law in this 

                                                               connection.                                                                                                                1+1 

        (c) State and explain Bernoulli’s theorem.                                                        2+1 

11.  (a) Explain analytically the formation of stationary waves. What are 

                                                               the nodes and antinodes?                                                                                           4+2 

        (b) Calculate the velocity of sound in a gas in which two waves of 

                                                               wavelength 50cm and 51cm produce 4 beats per sec.                                                     4 

12.  (a) Obtain the expression of velocity of transverse wave along a 

                                                               stretched string.                                                                                                               6 

       (b) Define ‘Decibel’ and ‘Phon’.                                                                          1+1 

       (c) What is the absolute intensity of a 70dB sound? Take the standard 

                                                               intensity as 10
-12 

w/m
2
.                                                                                                     2 

13.  (a) Deduce the law of refraction on the interface of two plane surfaces 

                                                               by applying Fermat’s Principle.                                                                                       5 

       (b) Find the condition of no dispersion in a combination of two thin 

                                                               lenses in contact.                                                                                                               5 

14. (a) What do you mean by magnification in visual instruments ? What 

                                                             are the advantages of a compound eye-piece?                                                                 2+2 

       (b) Find the condition of achromatism of two lenses separated by a 



                                                             distance.                                                                                                                              5 

       (c) Why cross-wire are not used in Hygen’s eye-piece?                                             1 


