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NOTE: Attempt only Five questions. Start each part of a question on a fresh page of answer book. The questions must be attempted in order they appear in the question paper. Mobile phones and other electronic gadgets are not allowed.


Q.1   
(a) The position of a SHO is given as[image: image3.png]' COS( Wt + @)



. Find its potential energy, kinetic 

              energy and totalenergy.

        
 (b) An oscillating block-spring system has a mechanical energy of 1.18J, an amplitude of 


9.84cm , and maximum speed of 1.22m/s. Find (i) the force constant of the spring (ii) the 


mass of the block, and (iii) the frequency of oscillation.


(c) Could we ever construct a true simple pendulum? Explain your answer.
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Q.2  
(a) Define a traveling wave and calculate the power and intensity in wave motion.

        
(b) Prove that the slope of a string at any point is numerically equal to the ratio of the particle

              speed to the wave speed at that point.

         
(c) How do the amplitude and the intensity of surface of water waves vary with the distance 

              from the source?
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Q.3   
(a) How standing waves can be generated in a vibrating string? Find the positions of nodes 

              and anti-nodes in stationary waves.

         
(b) What are the three lowest frequencies for the standing waves on a wire 9.88m long

               having a mass of 0.107kg , which is stretched under a tension of 236N?

         
(c) If two waves only differ in amplitude and are propagates in opposite directions through

              a medium, will they produce standing waves?
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Q.4   
(a) Define the Doppler Effect. Discuss the case when the observer is at rest and source is in


 motion.


(b) A person in a car blows a trumpet sounding at 438Hz. The car is moving towards the 


wall at 19.3m/s. calculate (i) the frequency of the sound as received at the wall and (ii)


 the frequency of the reflected sound arriving back at the source.   

 
(c) Is there a Doppler shift if the source and observer moves in the same direction, with same


velocity?  Explain. 
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Q.5   
(a) Define laws of reflection and refraction. Using Fermat's principle prove the law of 

              reflection.

         
(b) The of the wavelength of the most energetic X rays produced when electrons 

               accelerated to 30GeV in the accelerator slam into a solid target is 0.067fm. (i) What is  

               the frequency of these X rays? (ii) A very low frequency radio wave has a frequency of 

               only 30 Hz. What is its wavelength?   


(c) What is the evidence that light is energy?
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Q.6   
(a) Describe the construction and working principle of Michelson’s interferometer.

         
(b) A thin film in air is 410nm thick and is illuminated by white light normal to its surface. 

              Its index of refraction is 1.50. What wavelengths within the visible spectrum will be 

              intensified in the reflected beam? 

        
(c) When the white light passes through a flat piece window glass, it’s not broken down 

              into colors as it is by a prism. Explain.
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Q.7   
(a) Derive the Maxwell-Boltzmann energy distribution formula. At what condition this

              formula is based upon?

         
(b) Find the mean energy and the most probable energy of a gas in thermal equilibrium at  

               temperature T.

         
(c) What observation is good evidence that not all molecules of a body are moving with the  

               same speed at a given temperature?













[3,2,1]

Q.8   
(a) State first law of thermodynamics. For adiabatic process show that [image: image5.png]


= Constant.

         
(b) Consider that 214J of work is done on a system and 293J of heat are extracted from the 

               system. In the sense of first law of thermodynamics, what are the values (including

               algebraic signs) of (i)  W , (ii)  Q , and (iii) ΔEint?

         
(c) It it possible for the temperature of a system to remain constant even though the heat 

              flow into or out of it?
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Q.9  
(a) What is a Carnot cycle? Calculate the efficiency of a heat engine operating on a Carnot 

              cycle.

        
(b) How much work must be done to extract 10J of heat (i) from a reservoir at 7oC and transfer 

             it to one at 27oC by means of a refrigerator using a Carnot cycle; (ii) from one at -73oC to 

             one at 27oC?

        
(c) Give some examples of irreversible processes that occur in nature.
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Q.10   Write a short note on any two of the following.


(i) The damped harmonic motion


(ii) Beats


(iii) The kinetic Theory of gases


(iv) Polarization of light
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