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BALLARI INSTITUTE OF TECHNOLOGY & MANAGEMENT 
 

Department of physics 
 

Engineering Physics (18PHY12/22)  

Assignment – I 
(Oscillations and waves) 

1. Define simple harmonic motion and mention its characteristics and derive 
differential equation of motion of SHM and mention its solution. 

2. Describe and derive the expression for time period / frequency of a mass 
suspended to a spring. 

3. Derive the expressions for the force constant in series and parallel combination 
of springs. 

4. Define free oscillations with examples and derive the equation of motion of free 
oscillations and explain the natural frequency of vibration. 

5. Derive the expression for decaying amplitude of damped oscillations and 
discuss the three cases.  

6. Derive the expression for amplitude and phase of the forced oscillations.  

7. Explain the phenomenon of resonance, condition for resonance, sharpness of 
resonance and quality factor of oscillations. 

8. Define Mach number and classify the type of flow based on Mach number. 

9. Distinguish between subsonic and supersonic flow. 

10. Describe shock waves and mention their properties. 

11. Define control volume and state laws of conservation of a shock wave. 

12. Describe the construction and working of Reddy’s shock tube. 

13. Mention the applications of shock waves. 

  



BALLARI INSTITUTE OF TECHNOLOGY & MANAGEMENT 
 

Department of physics 
 

ASSIGNMENT II 
(Elastic Properties of Materials) 

 
1. Define stress and strain, also explain different types of stress and strain. 

2. State and explain Hooke’s law and explain stress – strain curve. 

3. Explain different types of elastic modulus along with the equation. 

4. Define lateral strain and linear strain, define Poisson’s ratio and explain the 

limitations. 

5. Derive the relation between shear strain, longitudinal strain and 

compression strain. 

6. Derive the relation between Y, η and σ. 

7. Derive the relation between K, Y and σ. 

8. Derive the relation between K, η and Y. 

9. Define the neutral surface or plain and neutral axis. 

10. Define bending moment and hence derive the expression for bending 

moment in terms of moment of inertia. 

11. What is cantilever and hence derive the expression for Young’s modulus. 

12. Derive an expression for couple per unit twist for a solid cylinder. 

  



BALLARI INSTITUTE OF TECHNOLOGY & MANAGEMENT 
 

Department of physics 
 

Engineering Physics (18PHY12)  

Assignment – III 
(Maxwell’s equations, EM waves, Optical fibers) 

14. Explain gradient, divergence and curl along with their physical significance. 

15. Explain different types of integrals. 

16. State and derive Gauss divergence theorem and state Stocke’s theorem. 

17. Describe the Gauss law electrostatics and magnetisum, Ampere’s law, Biot-

Sovart’s law, Faraday’s laws of electromagnetic induction. 

18. Derive the equation of continuity. 

19. What is displacement current and hence derive the expression for it. 

20. Explain Maxwell’s equations. 

21. Derive differential form of electromagnetic wave equation using Maxwell’s 

equations. 

22. Explain transverse nature and polarization of electromagnetic waves. 

23. Explain the propagation mechanism in optical fibers. 

24. Define acceptance angle, acceptance cone and derive the expression for 

acceptance angle. 

25. Define numerical aperture and derive the expression for numerical aperture. 

26. Explain the modes of propagation and types of optical fibers. 

27. What is attenuation? Derive attenuation coefficient and explain the reasons for 

attenuation.   

28. Explain the point-to-point communication with block diagram. 

  



BALLARI INSTITUTE OF TECHNOLOGY & MANAGEMENT 
 

Department of physics 
 

Engineering Physics (18PHY12/22) 

Assignment – IV  

(Quantum Mechanics & Lasers) 

1. Explain de–Broglie’s hypotheses of wave nature of particles. 

2. State and explain Heisenberg’s uncertainty principle and give the physical 
significance of the principle. 

3. Explain the application of Heisenberg’s uncertainty principle and Show that 
electrons cannot exist in the nucleus of an atom. 

4. Set up one dimensional time independent Schrödinger’s wave equation. 

5. Explain the normalization of wave function. 

6. Explain the properties of the wave function. 

7. Derive the Eigen values and Eigen functions for the particle in one dimensional 
potential well of infinite depth. 

8. Explain spontaneous and stimulated emission of radiation. 

9. Derive the expression for energy density in terms of Einstein’s coefficients. 

10. Explain the requirements or requisites of laser system. 

11. Explain condition for laser action or population inversion. 

12. Describe the construction and working of CO2 laser with energy level diagram. 

13. Describe the construction and working of semiconductor laser. 

14. Explain the application of LASER in defense as a range finder. 

15. Explain the application of LASER data storage  

  



BALLARI INSTITUTE OF TECHNOLOGY & MANAGEMENT 
 

Department of physics 
 

Engineering Physics (18PHY12/22) 

Assignment – V 

(Materials science) 

1. Explain the concept of Fermi energy. 
2. Briefly explain Fermi Dirac statistics. 
3. Explain Fermi distribution function or Fermi factor. 
4. Explain assumptions of quantum free electron theory. 
5. Explain the expression for density of states, Fermi velocity and Fermi 

temperature. 
6. Derive the expression for Fermi energy of a metal. 
7. Explain the success of quantum free electron theory. 
8. Describe the Fermi level in intrinsic and extrinsic semiconductor. 
9. Derive the expression for conductivity in semiconductor. 
10. Derive the relation between Fermi energy and energy gap of intrinsic 

semiconductor. 
11. Explain Hall Effect, Hall voltage and Hall field, Derive the expression for 

Hall coefficient. 
12. Define dielectrics and their classification. 
13. Define polarization and mention the relation between the relation 

between dielectric constant and polarization. 
14. Explain the types of polarization mechanisms. 
15. Define internal field in case of solids and mention its expression, 

internal field in three dimensions and Lorentz field. 
16. Derive the expression for Clausius – Mossotti equation. 
17. Explain solid, liquid and gaseous dielectric materials with one example. 
18. Explain the applications of dielectric material in transformers. 
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BALLARI INSTITUTE OF TECHNOLOGY AND MANAGEMENT – BALLARI 

DEPARTMENT OF MANAGEMENT STUDIES 

Date: 27.05.2019 

Case Study 

Financial Management 

 1.Determine the future value of the following 

i. An initial deposit of rs.10,000 for 10 years compounded annually for 10 %  

ii. An annuity of rs.10,000 for 10 years @10% 

iii. An investor deposits rs.10,000 in a bank a/c for 5 years @8% p.a.  Find out the 

future value if the interest is calculated annually and quarterly.  

2.XYZ co.ltd borrows rs 15 lakhs at interest rate of 15% the loan is to be repaid in 5 equal 

installments payable at the end of  each year .prepare loan amortization schedule. 

3.prepare loan amortization schedule from the following information, amount of loan 

5,00,000 annual rate of interest 12% loan period 12 months 

4. X. ltd issues 15% debentures worth rs. 5 lakhs the face value of the debentures is rs 

100 each with the floatation cost of 5 %.debentures are redeemable after 5 years with 

the premium of 10%, the  tax rate is 10% . determine the cost of debt.  

5.  ABC ltd issues 10% debentures  of  rs 1000 each with the premium of 5%  with the 

floatation cost of 3 %.debentures are redeemable after 5 years with the premium of 

30%. determine the cost of debt.  

6. from the capital structure of a company .calculate overall cost of capital using book 

value as weights and market value as weights. 

Sources of capital  Book  value Market value 

Equity share 45,000 90,000 

Retained earnings 15,000 - 

Preference share 10,000 10,000 

Debentures  30,000 30,000 

 

After tax cost of all the sources of finance is as follows  

Sources of capital  Interest rate 

Equity share 14% 



Retained earnings 13% 

Preference share 10% 

Debentures  5% 

 

7.a company is considering  a investing proposal to install a new machine the project  

will cost  rs 50,000 

And will have a life of  5 years and no salvage value . the tax rate is 50%. The company is 

following  SLM method of depreciation . the net earnings  before depreciation and tax  is 

as follows  

Year EBDT/CFDT 

1 10,000 

2 11,000 

3 14,000 

4 15,000 

5 25,000 

Calculate  

i. PBP 

ii. ARR 

iii. NPV @10% 

iv. PI @  10% discounting factor  

8. PC ltd  sells its products on gross profit  205 on sales .the following information is 

extracted from its annual accounts for the year ended 31-12-2014. 

i. Sales at 3 months credit 4,00,000 

ii. Raw materials 12,00,000  

iii. Wages paid average time lag 15 days 9,60,000 

iv. Manufacturing expenses paid (1 month arrear)12,00,000 

v. Administration expenses paid (1 month arrear) 4,80,000 

vi. Sales promotion expenses payable half yearly in advance 2,00,000 

vii. The company enjoys one month credit from the suppliers of raw material and 

maintainance, 2 months stock of raw materials and 1 ½ month stock of finished 

goods  

viii. The cash balance is maintained at 1,00,000 assuming 10% margin .compute 

working capital requirement.  
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