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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

FIRST/SECOND SEMESTER B.TECH DEGREE EXAMINATION, MAY 2019 

Course Code: PH100 

Course Name: ENGINEERING PHYSICS 

Max. Marks: 100  Duration: 3 Hours 

PART A 
 Answer all questions, each carries 2 marks. Marks 

1  What is the effect of damping on the frequency and time period of an 

oscillator? 

(2) 

2  Distinguish between transverse and longitudinal waves.  (2) 

3  What are coherent sources?  (2) 

4  What is grating element? Write the grating equation in terms of grating    

element. 

(2) 

5  What is Kerr effect? (2) 

6  Give two examples each for Type-I and Type-II super conductors. (2) 

7  What is tunnel effect? (2) 

8  How the symmetry of wavefunction of a system of particles is related to 

the statistics obeyed? 

(2) 

9  What is the difference between echo and reverberation? (2) 

10  What is magnetostriction effect? Write one application.  (2) 

11  What are the advantages of semiconductor laser? (2) 

12  What is photovoltaic effect? (2) 

PART B 

Answer any 10 questions, each carries 4 marks. 

13  Explain the phenomenon of amplitude resonance and obtain the value of 

resonant frequency.  

(4) 

14  A wave is represented by Ψ=3x10-3cos(8.4 x 1013 t+2.8 x 105Z)Vm -1. 

Find the amplitude, frequency, wavelength, and wave velocity where z in 

metre and t in second. 

(4) 

15  How an interference filter is constructed? Write its working. (4) 

16  In fraunhofer’s diffraction due to a single slit a screen is placed 2m away 

from the lens to obtain a pattern. If the slit width is 0.2mm and the first 

minima lies 5mm on either side of central maxima, find the wavelength of 

light. 

(4) 
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17  If a quartz plate act as a half wave plate for plane polarized light of 

wavelength λ, then show that the same plate would act as quarter wave 

plate for a wavelength 2 λ. 

(4) 

18  What is superconductivity? Define transition temperature and critical 

magneticfield. 

(4) 

19  Estimate the de Broglie wavelength of an electron moving with a kinetic 

energy of 100 eV. 

(4) 

20  What is Fermi level? Give it's physical significance (4) 

21  A hall has dimensions of 25mX 20mX 8m. The reverberation time is 4 s. 

Determine the average absorption coefficient of the surfaces. 

(4) 

22  Calculate the capacitance required to produce ultrasonic waves of 

frequency 1 MHz with an inductance of 1 H. 

(4) 

23  Compare photographs and holograms. (4) 

24  With a block diagram, explain the working of an optical communication 

system. 

(4) 

PART C 

Answer any three questions, each carries 6 marks. 

25  Solve the differential equation of a damped harmonic oscillator. Explain 

the time displacement curve of over damped, critically damped and under 

damped cases.  

(6) 

26  Explain the formation of interference fringes using air wedge. How is it 

used to determine the thickness of a thin wire. 

(6) 

27  Describe an experiment to produce elliptically polarized light beam out of 

a plane polarized one. How will you detect the same? 

(6) 

28  Write the Schrodinger equation for a particle trapped in a one dimensional 

box of width L and solve it to obtain the energy eigen values. 

(6) 

PART D 

Answer any three questions, each carries 6 marks. 

29  Define intensity of sound. Write an expression for it. Distinguish between 

threshold of hearing intensity and pain intensity.              

(6) 

30  What is inverse piezoelectric effect? With the help of a circuit diagram 

explain the production of ultrasonic waves using a piezoelectric oscillator. 

 (6) 

31  Explain construction and working of Ruby laser. (6) 

32  Explain the principle of OFC. Distinguish between step index and graded 

index fibres. Give any two advantages of optical fibres.  

(6) 

**** 
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PART A 

Answer all questions, each question carries 2 marks. Marks 

1  What will happen to fundamental frequency of the wave in a stretched string 

when tension of the string increases 4 times and its length reduced to half the 

original length? 

(2) 

2  What is meant by sharpness of resonance? (2) 

3  How an antireflection coating is constructed? (2) 

4  When slit width increases, what will happen to central maximum? Why? (2) 

5  Explain the phenomenon double refraction. (2) 

6  Superconductor is a perfect diamagnet. Justify. (2) 

7  A well-behaved wave function is normalised. Why? (2) 

8  What is Tunnel effect? What is quantum mechanical Tunnelling? (2) 

9  What is threshold  hearing intensity? (2) 

10  What is piezoelectric effect? (2) 

11  How holography differs from photography? (2) 

12  What is Photovoltaic effect? (2) 

 

PART B 

Answer any 10 questions, each question carries 4 marks. 

13  Point out any four similarities between electrical and mechanical oscillators (4) 

14  A parallel beam of light (λ = 600nm) falls on a glass plate (µ = 1.5) at an angle of 

incidence 300. Calculate smallest thickness of the plate so that it will appear dark 

by reflection. 

(4) 

15  Explain different force components acting on a forced and damped harmonic 

oscillator and establish the differential equation of forced harmonic oscillator 

(4) 

16  A grating is illuminated at normal incidence. At an angle of diffraction 450 a 

certain order of light of wavelength 500 nm is superimposed on another one of 

wavelength 400 nm in the next higher order. Evaluate the number of lines per 

meter of the grating used.  

(4) 

17  Linearly polarized light is changed into circularly polarized light after passing 

through a slice of crystal 2.5x10-5 m thick. Find the wavelength of light used, if 

the difference in refractive indices for ordinary and extraordinary rays is 0.005. 

(4) 

18  Compare Type I and Type II superconductors. (4) 

19  An electron and a proton are moving with same kinetic energy. Which one has 

shorter wavelength. Why? 

(4) 
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20  What should be the minimum size of cell in phase space according to classical 

and quantum mechanics? 

(4) 

21  A quartz crystal of length 2mm is vibrating at resonance. Calculate the 

fundamental frequency of vibration, if Young’s modulus Y = 8.5x1010 N/m2 and 

density = 3000kg/m3. 

(4) 

22  A cinema hall has a volume of 8000 m3. It is required to have a reverberation of 

2s.  What should be the total absorption of the hall? 

(4) 

23  Point out the differences between spontaneous emission and stimulated emission. (4) 

24  Why fiber optic communication system is preferred over other types of 

communication techniques. 

(4) 

PART C 

Answer any three questions, each question carries 6 marks. 

25  Write down differential equation for a damped harmonic oscillator and obtain its 

solution. Show that, in underdamping condition, amplitude is an exponentially 

decaying quantity. 

(6) 

26  Show that the radii of different dark rings in Newton’s Rings are proportional to 

square root of integers. Explain with necessary theory, how the refractive index of 

the given liquid is determined using Newton’s Rings arrangement. 

(6) 

27  Distinguish between positive and negative crystals. Explain the construction of 

quarter wave plate and half wave plate. Also obtain the expressions for their 

thickness. 

(6) 

28  State uncertainty principle and explain why electrons cannot be present in the 

nucleus. 

(6) 

PART C 

Answer any three questions, each question carries 6 marks. 

29  Express the numerical aperture of a step index fiber in terms of the refractive 

index of core and cladding. Also write any two technological applications of 

optical fibres. 

(6) 

30  Explain the production of ultrasonic waves by magneto striction method.  (6) 

31  Explain the terms reverberation and reverberation time. Discuss the factors on 

which the reverberation time depends on, and deduce Sabine’s formula. 

(6) 

32  Explain the principle involved in photo detection. Describe the working of any 

two commonly used photo detectors. 

(6) 

**** 
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PART A 

Answer all questions. Each question carries 2 marks. 

1. Explain two practical cases of damping. 

2. Distinguish between longitudinal waves and transverse waves. 

3. How can you test the planeness of surfaces using an air wedge? 

4. Distinguish between Fresnel and Fraunhofer diffraction. 

5. What is a half wave plate? Write the equation for its thickness. 

6. What is Meissner effect? 

7. Give the probability interpretation of the wave function. 

8. What are bosons and fermions? Give examples. 

9.  What is absorption coefficient of sound? 

10.  What is inverse piezoelectric effect? 

11.  Explain population inversion and metastable level in a laser. 

12.  What is an avalanche photodiode?  

 

PART B 

Answer any 10 questions. Each question carries 4 marks. 

13.  Derive an equation for the velocity of propagation of the waves for transverse 

vibrations of a stretched string. 

14. In a Newton’s rings experiment the diameters of the 4th and 12thdark rings are 0.4 cm 

and 0.7 cm respectively. Find the diameter of the 20th dark ring. 

15. Derive the differential equation of damped harmonic oscillation. 

16. A plane transmission grating having 5 x 105 lines per metre is used at normal 

incidence. Calculate the angular separation, in the second order, between the two 

sodium lines of wavelengths 589 nm and 589.6 nm. 

17. Describe the experimental procedure for producing circularly and elliptically 

polarized light. 

18.  What is a SQUID? Mention some important applications of SQUIDs. 

19.  Explain the absence of electrons in the nucleus on the basis of the uncertainty 

principle. 

20. What are the important postulates of Maxwell-Boltzmann statistics? 
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21.  The volume of a room is 500 m3. The wall area of the room is 250 m2 and the floor 

area is 150 m2. The average sound absorption coefficient of the wall is 0.03, the floor 

is 0.05 and the ceiling is 0.8. Calculate the reverberation time. 

22. A nickel rod of length 10 cm is used in a magnetostriction oscillator. Calculate the 

frequency of ultrasonic waves generated. Young’s modulus of nickel is 210 x 109 

N/m2 and density of nickel is 8900 kg/m3. 

23.  Explain the process of recording and reading a hologram. 

24. With a block diagram, explain the working of an optical communication system. 

 

PART C 

Answer any three questions. Each question carries 6 marks. 

25. Frame the differential equation of a forced harmonic oscillator and obtain its solution. 

26. With the help of a neat diagram, explain the formation of diffraction pattern with a 

single slit. Deduce the equations for the bright and dark fringes and the width of the 

central maxima. 

27. With a neat diagram explain how a nicol prism is constructed. Describe how it 

produces plane polarized light. 

28. Write down the Schrodinger equation for a particle in a one dimensional infinite 

square well potential and obtain the equation for wave function of the particle. 

 

PART D 

Answer any three questions. Each question carries 6 marks. 

29. Explain the thermal method of detection of ultrasonic waves. Describe one method of 

non destructive testing using ultrasonic waves. Mention four medical applications of 

ultrasonic waves. 

30. What are the characteristics of musical sound? What are the factors affecting 

acoustics of a building? 

31. What are the basic components of a laser system? How are these requirements 

satisfied in the case of a Ruby laser? 

32. Define numerical aperture of an optic fibre. Obtain an expression for the numerical 

aperture of a step index fibre.  

*** 
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PART A 

Answer all questions, each carries 2 marks. 

1  Define resonance. Give one practical example of resonance.  

2  State the laws of transverse vibrations of a stretched string.  

3  Distinguish between geometrical path and optical path.  

4  Explain Rayleigh’s criterion for the resolution of spectral lines.  

5  Distinguish between plane polarized light and un-polarized light.  

6  Show that superconductors are perfect diamagnets.  

7  What is the physical significance of wave function?  

8  What is Fermi energy?  

9  What is the relation connecting reverberation time and total absorption?  

10  What is meant by non-destructive testing of materials?   

11  Distinguish between spontaneous and stimulated emission.  

12  What is the physical meaning of numerical aperture?  

PART B 

Answer any 10 questions, each carries 4 marks. 

13  Compare a mechanical oscillator with an electrical oscillator.  

14  Derive the differential equation of one dimensional wave and deduce its solution.  

15  Newton’s rings are observed in the reflected light of wavelength 5900 Å. The 

diameter of tenth dark ring is 0.5 cm. Find the radius of curvature of the lens used. 

 

16  Light of wavelength 5000 Å is incident normally on a plane transmission grating. 

Find the difference in the angle of deviation in the first and third order spectra. The 

number of lines per cm on the grating surface is 6000. 

 

17  What is the principle of the working of a Nicol prism. Describe the method of 

construction of a Nicol prism. 

 

18  Mention four important applications of super conductors.   

19  Derive Schrodinger’s time dependent equation for a particle.  

20  What is phase space? Show that the volume of the unit cell in phase space of 

quantum state is h3. 

 

21  The dimensions of an auditorium are 60m X 15m X 10M and its interior surface 

have an average absorption co-efficient of 0.25. Find the reverberation time of the 

auditorium? 
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22  An ultrasonic source of 0.09 MHz sends down a pulse towards the sea bed which 

returns after 0.55 sec. The velocity of sound in sea water is 1800 m/sec. Calculate 

the depth of the sea and the wave length of the pulse. 

 

23  Explain the recording and reconstruction of hologram.   

24  Calculate the numerical aperture and acceptance angle of a fibre with a core index 

of 1.54 and a cladding index of 1.50 when the fibre is inside water of refractive 

index 1.33.  

 

PART C 

Answer any three questions, each carries 6 marks. 

25  Write down the differential equation of a damped harmonic oscillator and obtain its 

solution. Show graphically the displacement –time curve for over damped, 

critically damped and under damped cases of a harmonic oscillator. Mention the 

conditions of their occurrence. 

 

26  Derive an expression for the diameter of a thin wire in air wedge experiment.  

27  Distinguish between Type I and Type II superconductors with suitable diagrams 

and examples. 

 

28  Write down the Schrodinger equation for a particle in a one-dimensional infinite 

potential well. Also derive the equation for wave function and energy. 

 

PART C 

Answer any three questions. Each question carries 6 marks 

29  Explain the production of ultrasonic waves using a piezo electric oscillator with the 

help of a neat labelled circuit diagram. 

 

30  What are the factors affecting acoustics of buildings? Give remedies.  

31  Explain the principle, construction and working of Helium-Neon laser with the 

help of energy level diagram. 

 

32  What is an LED? Explain the construction and working of LED. Give two 

applications. 

 

**** 
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