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QP Code: C  
First Semester B.Tech Programme Examination May 2019 

Engineering Physics 

Time: 3Hrs  Max. Marks:100 

Note (1): Answer any FIVE full questions, choosing ONE full question from each module. 

Note (2): Physical constants: Velocity of light � = 3 × 10��/�; ℎ = 6.625 ×  10�����; � = 1.38 × 10����/�

�� = 6.02 × 10���/����;  �� = 9.1 × 10�����; � = 1.6 × 10����
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Module: 1  

1. a. Describe the operation and characteristic of Reddy shock tube.                           (8Marks)
b. Give the theory of forced vibrations and deduce the condition for amplitude     (7Marks) 
     reronance. 
c. A vibrating system of natural frequency 500cycles/second is forced to vibrate   (5Marks) 
    with a periodic force/unit mass of amplitude 100x10-5 N/kg in the presence of  
    damping unit mass of 0.01x10-3 rad/sec. calculate the maximum amplitude of 
    vibration of the system. 

OR 
2. a. Describe the force constant for a mass suspended to a spring. Give the physical   (8Marks) 

    significance of the force constant. 
b. Discuss the basic laws of conservation of mass, momentum and energy.              (7Marks) 
c. A mass of 0.5kg causes an extension 0.03m in a spring and the system in set       (5Marks) 
   for oscillations force constant K of the spring, angular frequency and period T 
   of the resulting oscillation. 

 Module: 2 
3. a. Define young’s modulus, Bulk modulus and Rigidity modulus.                             (7Marks) 

b. Explain the torsional pendulum of a solid cylinder.                                                (8Marks) 
c. A rod of cross section of area 1cmX1cm in rigidity planted in to the earth            (5Marks) 
   vertically. A string which can withstand a maximum tension of 2kg is tied to  
   the upper end of the rod and pulled horizontally. If the length of the rod from the  
   ground level is 2m. Calculate the distance through which its upper end is suspended  
   in displaced just before the string snaps. 
                                                                          OR   

4. a. Derive the relation between K,Y & �. Discuss the limiting value of �.                  (8Marks)
b. Derive the equation for depression at the loaded end of a single cantilever.          (7Marks) 
c. Calculate the angular twist of wire of length 0.3, and radius 0.2x10-3m. When    (5Marks) 
    a torque of 5x10-4 Nm applied. Rigidity modulus of the material 8x1010N/m2. 

Module: 3 
5. a. Derive gauss divergence theorem and stokes theorem.                                          (8Marks) 

b. Define refractive index profile. Explain the types of an optical fiber.                 (7Marks) 
c. The attenuation in an optical fiber is3.6dB/km. what fraction of initial               (5Marks) 
    intensity remain after 1km and 3km respectively. 

     OR 
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6. a. Obtain an expression for the numerical aperature.                                                  (7Marks)
b. Explain briefly the Faraday’s law of electromagnetic induction.                           (8Marks) 

c. Find the divergence of the vector field �⃗ is given by �⃗ = 6x2��x+3xy2��y+xyz��x   (5Marks) 
    at a point P (1 3 6 ). 

Module: 4 
7. a. Set up one dimensional time independent Schrodinger’s wave equation.             (8Marks) 

b. Show that a free electron cannot exist within the nucleus of an atom.                  (7Marks) 
c. A pulsed laser emits photon of wavelength 780 nm with 20mw average power   (5Marks) 
   per pulse. Calculate the number of photons contained in each pulse, if the pulse  
   duration is 10nsec. 
.

OR 
8. a. Give the principle, construction and working of carbon dioxide laser.                   (8Marks) 

b. Obtain an expression for energy density of radiation under equilibrium                (7Marks) 
condition interms of Eienstein coefficient. 

c. An electron is bound in an one-dimensional potential well of width 1Ao. but        (5Marks) 
    of infinite wall height. Find its energy value in the ground state and also the 

first two excited states.    
Module: 5 

9. a. Discuss the success of quantum free electron theory.                                           (7Marks) 
b. Explain the structure of carbon nano tube.                                                            (8Marks) 
c. Calculate the fermi velocity and the mean free path for the conduction electron (5Marks) 
    in silver, given that its Fermi energy is 5.5ev and relaxation time for electron is  
    3.83x10-14sec. 

       OR 
10. a. Explain Fermi energy and Fermi factor. Discuss the dependence of Fermi factor on 

    temperature & energy                                                                          (8Marks) 
b. Derive an expression for electrical conductivity in a semi conductor.                 (7Marks) 
c. The following data are given for intrinsic germanium at 300k ni=2.4x1019/m3   (5Marks) 
    µ0=0.39m2v-1s-1 µn= 0.19m2v-1s-1. Calculate the resistivity of the sample. 


