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PH6151 ENGINEERING PHYSICS –I Important two marks questions and answers  

UNIT – I(Crystal Physics) 
1. What are miller indices? 

Miller indices are the smallest possible integers which have the same ratios as 
the reciprocals of the intercepts of the plane concerned on the three axes. 

2. Define unit cell. 
The unit cell is defined as the smallest geometric figure, the repetition of which 

gives the actual crystal structure. 
3. Name the crystal structure of the following: 

(a) Gold (b) Germanium (c) Barium (d) Zinc 
a. Gold - FCC b.Germanium – Diamond Cubic c. Barium - BCC d. Zinc – HCP 
All the above elements exhibit the structures given above at 20˚C.  But for Barium other                       
structures also exists at other temperatures. 

4. Bismuth has a=b=c= 4.74 A˚ and angles α=β=ϒ=60˚. What is its crystal structure? 
Given a=b=c= 4.74 A˚ and angles α=β=ϒ=60˚, since a=b=c and α=β=ϒ crystal structure is 
Trigonal or Rhombohedral. 

5. What are Bravais lattices? 
The 14 possible ways of arranging points in space lattice such that, all the lattice points 
have exactly the same surroundings.  These 14 lattices are called the Bravais lattices. 

6. Define Co ordination number. 
It is the number of nearest neighbouring atoms to a particular atom. 

7. Define atomic Packing factor. 
It is defined as the ratio of the volume of atoms per unit cell to the total volume 
occupied by the unit cell. 
APF = No. of atoms present in a unit Cell X Volume of one atom 
 -------------------------------------------------------------------------- 
   Volume of the unit cell 
 

8. Define atomic radius. 
It is defined as half of the distance between two nearest neighbours in a crystal 

of a pure element. 
9. Give the relation between the density of the crystal and the lattice constant. 

The relation is ρ = nA / Na3 
Where n is the number of atoms per unit cell, N is the Avogadro number, A is the atomic 
weight and ‘a’ is the lattice constant. 

10. Name the various techniques adopted for growing crystal? 
Solution growth, melt growth and vapour growth 

11.  What is meant by solution growth? 
The material to be grown is dissolved using a solvent and is kept idle until the 

super saturation state is achieved.  At some degree of super saturation parent nuclei is 
formed, which leads to further growth of crystal. 



 
12. What is meant by melt growth? / What is the principle used in Bridgman technique for 

growing crystal? 
A boat with the molten change is moved across a temperature gradient so as to 

allow the molten change contained in the boat to solidify starting from an oriented seed. 
This method is for the preparation of large single crystal. 
 
 
 
 

13. What is the principle used in Czochralski method? 
Here the material is melted over the mono crystalline seed and is rotated 

further, with the help of a pull rod it is slowly drawn upwards and hence the melt 
freezes on the crystal and then the crystal grows. 

14. How crystals are grown by vapour phase? 
The powders of the desired crystalline material are atomized by exposing it to an 

electric arc. A seed crystal is brought somewhere near the melting point so that the 
arriving atoms will have sufficiently high mobility on the growing surface. 

15. Sketch the (100),(110),(111),(222),(220) plane in a cubic system. 
 
 
 
 
 
 

16. Calculate the interplanar distance for (100) planes in a rock salt crystal with  
a =2.814 A˚. 

 
 
 
 

 
      UNIT – II (Properties of matter and Thermal Physics) 

17. Mention the factors affecting the elasticity of a material. 
Temperature, Impurities, Hammering, Rolling and Annealing, Stress 

18. Explain bending moment of beam. 
The moment of the couple due to the elastic reactions (restoring couple) which 

balances the external couple due to the applied load is called the bending moment. 
19. Define stress and strain and write down their units. 

Stress:  Stress is defined as the restoring force per unit area which brings back the body 
to its original state from the deformed state.  Unit for stress: N/m2. 
Strain:  Strain is defined as the change in dimension produced by the external force on 
the body.  It can also be defined as the ratio of the change in dimension to the original 
dimension.  No unit. 

𝑆𝑡𝑟𝑎𝑖𝑛 =
𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛

𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛
 



 
20. What do you infer from stress – strain diagram? 

From the stress – strain diagram, we can infer the following points. 
i. The stress is directly proportional to the strain, within elastic limit. 
ii. It distinguishes the elastic and plastic limit of a material. 
iii. It determines the ultimate strength of the material. 

       iV. The stress- strain diagram also helps us to distinguish the material based on the 
properties such as ductility and brittleness. 

21. Explain the advantage of I shape girder. 
I shape girders are made by the reducing the area of the neutral axis.  Hence it 

has the following advantages. 
(i)More stability (ii) more strength and (iii) High durability. Also I shape girders are 
manufactured by using less amount of raw material. 

22. State Hooke’s law. 
According to this law, “stress is directly proportional to the strain produced, within 

the elastic limit”. 
i.e., stress α strain 
Stress = E X Strain 

𝐸 =
𝑆𝑡𝑟𝑒𝑠𝑠

𝑆𝑡𝑟𝑎𝑖𝑛
𝑁/𝑚2 

Where ‘E’ is a constant called modulus of elasticity. 
23. Define elastic limit and plastic limit. 

The maximum stress up to which a body can recover its original shape and size, 
after removing the external forces is called as elastic limit. 

After elastic limit, if the elasticity of the body is completely lost, then the body 
will be in a limit called as plastic limit. 

24. What is Poisson’s ratio? 
It is defined as the ratio between the lateral strain per unit stress (β) to the 

longitudinal strain per unit stress (α), within the elastic limit. 

𝑃𝑜𝑖𝑠𝑠𝑖𝑜𝑛′𝑠𝑟𝑎𝑡𝑖𝑜 ( ) =  
𝐿𝑎𝑡𝑒𝑟𝑎𝑙 𝑆𝑡𝑟𝑎𝑖𝑛

𝐿𝑜𝑛𝑔𝑖𝑡𝑢𝑑𝑖𝑛𝑎𝑙 𝑆𝑡𝑟𝑎𝑖𝑛
=  

𝛽

𝛼
= 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

25. Give the relation between the three modulli. 

𝑌 =
9 𝐾𝑛

3𝐾 + 𝑛
 

Where, 
Y – Young’s modulus  
K – Bulk Modulus 
n – Rigidity modulus 

26. Define coefficient of thermal conductivity. 
The coefficient of thermal conductivity is defined as the amount of heat conducted per 

second normally across the unit area of cross section, maintained at unit temperature gradient. 

                                         𝐾 =
𝑄.𝑥

𝐴(𝜃1−𝜃2)𝑡
     W/m/K 

27. Define Newton’s law of cooling. 



 
The rate of loss of heat of a body is directly proportional to the temperature 

difference between the body and its surrounding, of same nature. 
28. What is the basic principle employed in Lee’s disc method for bad conductors? 

The given bad conductor is taken in the form of disc and is placed in between 
the disc and steam chamber.  The steam is passed through bad conductor.  Heat 
conducted through the bad conductor per second is calculated.  Amount of heat lost 
per second by the disc is also calculated.   When steady state is reached, 
The amount of heat conducted through the bad conductor per second = Amount of 
heat lost per second by the disc. 
 

29. Explain radial flow of heat. 
In this method, heat flows from inner sphere (or) cylinder towards the outer 

sphere (or) cylinder along the radius and hence the heat is radiated radially across all 
layers.  Thus it is called as radial flow method.  This method is useful for determining 
the thermal conductivity of bad conductors. 

 
UNIT – III (Quantum Physics) 

30. What are the postulates of Planck’s quantum theory? 
(i) The electrons in the black body radiation are assumed as simple harmonic 

oscillators. 
(ii) The frequency of radiation emitted by an oscillator is the same as the frequency 

of its oscillation. 
(iii) The oscillators will not emit energy continuously. 
(iv) They emit radiation in terms of quanta’s of magnitude ‘hv’, discretely. 

i.e., E =nhv  where n = 1,2,3,4 
31. What is the physical significance of a wave function? 

The probability of finding a particle in space, at any given instant of time is characterized 
by a function ψ(x,y,z) called wave function. 
It relates the particle and the wave statistically. 
It gives the information about the particle behavior. 
It is a complex quantity 
(ψ)2 represents the probability density of the particle, which is real and positive. 

32. State de Broglie hypothesis. 
We know nature loves symmetry, since the light exhibits the dual nature, de 

broglie suggested that an electron which is particle can also behave as a wave and 
exhibits the dual nature. 

Thus the waves associated with a material particle are called as matter waves. 
If v is the velocity and m is the mass of the particle then 
                             de broglie wavelength λ= h / mv 

33. What is Compton wavelength? Give its Value. 
The shift in wavelength corresponding to the scattering angle of 90˚ is called 

Compton wavelength 
We know Compton shift ∆λ =  h (1- cosө) 

------------ 
     moc        

When ө = 90˚; cos ө =0 



 
∆λ = 0.02424 A˚ 

34. Define Compton Effect and Compton shift. 
When a photon of energy ‘hv’ collides with a scattering element, the scattered 

beam has two components, viz., one of the same frequency (or) wavelength as that of 
the incident radiation and the other has lower frequency (or)  higher wavelength 
compared to incident frequency (or) wavelength.  This effect is called Compton Effect. 
This shift in wavelength is called Compton shift. 

35. Define Wien’s displacement law.  Give its limitation. 
It is defined as ‘the product of the wavelength (λm) of maximum energy emitted 

and the absolute temperature (T) is a constant’. 
                                            (ie) λmT = Constant 
Limitation: It holds good only for shorter wavelength 

36. Define Rayleigh –Jeans law.  Give its limitation. 
It is defined as, “ The energy is directly proportional to the absolute temperature 

and is inversely  proportional to the fourth power of the wavelength”. 
Eλ = 8𝜋KBT / λ4 where KB = Boltzmann constant. 
Limitation: It holds food only for longer wavelengths. 

37. What is meant by photon? Give any two properties. 
Photons are discrete energy values in the form of small quantas of definite frequency. 
Properties 
They do not have any charge and they will not ionize. 
The energy and momentum of the photon is given by 
E = hν and p = mc 
Where ν = Frequency,m = mass of the photon,c= Velocity of Photon,h = planck’s 
constant 

38. In Compton scattering, the incident photon has a wavelength 0.5nm.  Calculate 
the wavelength of scattered radiation if they are viewed at angle of 45˚ to the 
direction of the incidence. 
 

 
 
 
 
 

Unit – IV(Acoustics and Ultrasonics) 
39. What are the factors affecting the acoustic quality of a building? 

Reverberation time, Focusing and interference, Echoes and Echelon effect, 
Resonance and Extraneous noise. 

40. Define reverberation time of an auditorium. 
The persistence of audible sound, even after the source has stopped to emit the 

sound is called reverberation.  The time during which the sound persists in the hall is 
called as reverberation time. 

41. Define absorption coefficient of a material. 



 
The absorption coefficient of a material is defined as the ratio of the sound 

energy absorbed by the surface to that of the total sound energy incident on the 
surface. 

Absorption coefficient (a) = 
𝑆𝑜𝑢𝑛𝑑 𝑒𝑛𝑒𝑟𝑔𝑦 𝑎𝑏𝑠𝑜𝑟𝑏𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒

𝑇𝑜𝑡𝑎𝑙 𝑆𝑜𝑢𝑛𝑑 𝑒𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑡 𝑜𝑛 𝑡ℎ𝑒 𝑠𝑢𝑟𝑓𝑎𝑐𝑒
 

The Absorption coefficient can also be defined as the rate of sound energy 
absorbed by a certain area of the surface to that of an open window of same area. 

42. What is loudness?  Give the relation between loudness and intensity of sound or 
state Weber – Fechner law. 

Loudness of sound is defined as the degree of sensation produced the ear.  This 
cannot be measured directly.  So it is measured in terms of intensity.  Loudness is 
proportional to the logarithmic value of intensity. 
L α Log I 
L = K Log I  
This is also known as Weber – Fechner Law. 

43. Define sound intensity level and write its unit. 
               Intensity level (IL) is equal to the difference in loudness, which is given by 

 IL = L1 – L0 = K log10 II  -  K log10 I0 . 
Whereas L1 is the loudness of any sound of intensity I1 and L0 is the loudness 
corresponding to the standard reference intensity I0. 

               Il = K log10 
𝐼1

𝐼0
   .  Unit for intensity level is bel 

 
 
 
 

44. Give the relation between loudness and intensity. 

Loudness Intensity 

It is the degree of sensation produced in 
the ear. 

It is the energy of sound wave crossing per 
unit time through an unit area at right 
angles to the direction of propagation 

It is physiological quantity. It is purely a physical quantity 

It is difficult to measure It can be easily and accurately measured. 

 
45. State Sabine’s law. 

The reverberation time is the time taken by the sound to fall from one millionth 
of its original intensity, after the source of sound is stopped. 

If V is the volume of the hall, a is the average absorption coefficient and s is the 
total surface area, the reverberation time can be related as 

T = 
0.167𝑉

𝑎𝑠
 

  The above equation is called Sabine’s Reverberation Formula. 
 

46. Give the importance of Sabine’s law for a good auditorium. 
I. The Sabine’s law can be used to calculate the reverberation time of an auditorium. 

II. It is also used to find the absorption coefficient of any unknown material. 



 
III. The reverberation time should not be too short and also should not be too long.  If 

the reverberation time is too short, the sound may not be sufficiently loud in all 
portions of the hall.  If it is too long, echoes will be produced, so the reverberation 
time should be maintained with an optimum value for a good auditorium. 

47. What is meant by echelon effect? 
If there is a regular repetition of echoes of the original sound received by the 

observer due to the presence of flight of stairs or set of railings, then the effect is 
called echelon effect. 

48. State the conditions of good acoustics for an auditorium. 
I. Sound should be sufficiently loud and intelligible in every part of the auditorium 

i.e., optimum reverberation time should be maintained. 
II. Sound of each syllable should decay soon so that the succeeding syllable may 

be heard distinctly.(i.e.) the auditorium must be free from excessive 
reverberation. 

III. There should not be any undesirable focusing of sound in any part of the hall.  
There should not be any zone of silence or regions of poor audibility any where 
inside the hall. 

IV. Resonance should be avoided and noises should be reduced. 
V. Echoes should be avoided by covering the walls and ceilings with suitable 

absorbant materials. 
49.  Give the properties of ultrasonic waves. 

(i) Ultrasonic waves have a high frequency (greater than 20KHz) and shorter 
wavelength. 

(ii) They can be transmitted over long distances without much loss of energy. 
(iii) If an arrangement is made to form stationary waves of ultrasonic waves in a 

liquid, it serves as a diffraction grating.  It is called an acoustic grating. 
(iv) Ultrasonic waves produce intense heating effect when they pass through a 

substance. 
50. What is an acoustic grating? 

When ultrasonic waves travel through a transparent liquid, longitudinal 
stationary waves are formed due to alternating compression and rarefaction. 
The liquid medium behaves as a diffraction grating. The regions of compression act as 
opaque medium and rarefaction act as transparent medium for light waves.  Such a 
grating is known as acoustic grating. 

51. What is sonogram? 
By scanning ultrasonic waves across the body and collecting the echoes from 

various internal organs, it is possible to get image in two dimensions.  This type of 
ultrasonic imaging is known as sonogram. 

52. What is A – Scan? 
It is the simplest form of display.  It gives one dimensional information.  A mode 

means amplitude modulation.  The incident beam and reflected echo are represented as 
vertical spikes on the CRT. 

53. Mention any two industrial and medical applications of ultrasonics. 
Medical applications 



 
Ultrasonic waves are used to remove kidney stones and brain tumors without 

any loss of blood. 
Ultrasonic therapy can be used to treat diseases like neuralgic and rheumatic pains etc., 
Industrial applications 

Sound signaling, Measurement of the depth of the sea, Detection of flaws in 
material, drilling, welding and grinding. 
 

54. What is NDT method? 
Non Destructive Testing (NDT) method is the method of testing the specimen 

without damaging it, by just passing ultrasonics through the material.   
By using NDT testing, the location, dimension of flaws and material structure are 

determined. 

55. Calculate the natural frequency of 40mm length of a pure iron rod.  Given that 
the density of pure iron is 7.25 X 103 kg/m3 and its young’s modulus is  

115 X 10 9 N/m2.  
 
 
 
 
 
 

56. A quartz crystal of thickness 0.001m is vibrating at resonance.  Calculate the 
fundamental frequency.  Density of quartz 2.650 X 103 Kg/m3 and Young’s 
modulus for quartz 7.9 X 1010 Nm-2. 

 
 
 
 
 
 
 

57. An ultrasonic pulse sent by a source in sea is reflected by a submerged target at 
a distance 597.50 m and reaches the source after 0.83 seconds.  Find the 
velocity of sound in sea water. 

 
 
 
 
 
 
 

UNIT – V(Photonics and Fiber optics) 
58. What are the differences between spontaneous emission and stimulated emission? 



 
Spontaneous emission    
(i)Emission of light radiation on its own without triggered by external influence. 
(ii) Emitted photon travels in random direction. 
(iii)Emitted photon cannot be controlled. 
(iv)This process is a key factor for ordinary light. 
Stimulated emission 
(i)Induced emission of light radiations caused by incident photons. 
(ii) Emitted photon can be made to travel in particular direction. 
(iii)Emitted photon can be controlled. 
(iv)This process is a key factor for laser operation. 

59. What are the methods commonly used for the pumping action? 
(i)Optical pumping (ii) Electrical discharge method (iii) Direct conversion 
(iv) Inelastic collision between atoms. 

60. What are the characteristics of the laser? 
(i)Laser light is highly coherent  (ii)It is highly powerful 
(iii) It is directional and monochromatic (iv)It is extremely bright 
(v)It is capable of travelling over long distance without any energy loss 
(vi) Laser beam is not easily absorbed by the water. 

61. What are the conditions required for laser action? 
Population inversion should be achieved. 
Stimulated emission should be predominant over spontaneous emission. 

62. What are Einstein’s coefficients? 
In Einstein’s theory of spontaneous and stimulated emission, if N1 and N2 are the 

number of atoms in the lower energy state (E1) and higher energy state (E2), then the 
number of stimulated absorption transition is given by 
   Nab=B12ρN1 
The number of spontaneous emission transition is given by 
   Nsp=A21N2 

The number of stimulated emission transition is given by 
   Nst=B21ρN2 

Where ρ is the energy density of the incident radiation.  A21, B12 and B21 in the above 
three equations are called Einstein’s coefficients. 

63. What is heat treatment of laser? 
A powerful beam is allowed to hit a metal surface.  That portion gets heated.  As the 
beam is moved away to other areas, the heated spot cools down rapidly.  This procedure 
is used for heat treatment of metal surfaces which enhances the strength of the metal. 

64. Mention the medical applications of laser. 
(i) Treatment of detached retina. 
(ii) Performing micro-surgery and bloodless operation. 
(iii) Treatment of human and animal cancer and skin tumors. 

65. Define active medium. 
The medium in which the population inversion can be achieved is called active medium. 

66. State the applications of laser in engineering and industry. 
 High power laser to blast holes in diamonds and hard steel 
They are used to test the presence of pores, cracks, flaws, holes etc., in the materials. 



 
They are used for welding and cutting. 

67. Explain the basic principle of fibre optic communication. 
When light travels from a denser to a rarer medium, at a particular angle of 

incidence called critical angle, the ray emerges along the surface of separation.  When 
the angle of incidence exceeds the critical angle, the incident ray is reflected in the same 
medium and this phenomenon is called total internal reflection. 

68. Distinguish between step index and graded index fiber. 
Step index fibre 
i. The light ray propagate as meridional rays and pass through fibre axis. 
ii. It follows Zig –Zag path of light propagation. 
iii. It has a low bandwith 
iv. Distortion is more in multi mode step index fibre. 
v. The refractive index of the core is uniform throughout and step change at the 

cladding boundary 
Graded index fibre 
i. The light propagation is in the form of skew rays and does not cross the fibre 

axis. 
ii. It follows a Helical path. 
iii. It has high bandwith. 
iv. Distortion is very less and is at most zero due to self focusing effect. 
v. The refractive index of the core is made to vary gradually such that maximum it is 

at the centre of the core. 
69. Define numerical aperture. 

Numerical aperture determines the light gathering ability of the fibre.  It is a 
measure of the amount of light that can be accepted by a fibre. 

Numerical aperture(NA) can also be defined as the sine of the acceptance 
angle(ө0).  If n1 and n2 are the refractive index of the core cladding respectively. Then 
NA = sin ө0 =(n1

2 –n2
2)1/2 

70. Define acceptance angle. 
Acceptance angle is the maximum angle to the axis at which light may enter into 

the fibre so that it can have total internal reflection inside the fibre. 
71. What is meant by attenuation? 

It is defined as the ratio of the optical power output (Pout) from a fiber of length 
‘L’ to the power input(Pin) 

72. Mention any two fiber optic sources. 
LED: we have two types, (1) planar and (2) Dome shaped LED 
LD: In laser diodes we have many types, in which homojuction laser, heterojunction 
laser, injection laser diode etc. are widely used as fibre optic sources. 

73. What is meant by LED? Give its principle. 
An LED is an abbreviation of light emitting diode.  It is a semiconductor P-N 

junction diode which converts electrical energy to light energy under forward biasing. 
74. What is meant by endoscope? 

A medical endoscope is a tubular optical instrument, used to inspect or view the 
internal parts of human body which are not visible to the naked eye.  The photograph of 
the internal parts can also be taken using endoscope. 



 
75. What are the types of sensors used in the fibres? 

There are two types of sensors used 
Intrinsic sensors – Here fibre itself acts as a sensing element (eg: Temperature sensors) 
Extrinsic Sensors – Separate sensing system collects the light from the fibre.  Fibre acts 
only as a guiding medium.(eg: Displacement sensor) 
 

76. Calculate the numerical aperture, acceptance angle, and the critical angle of a 
fiber having core refractive index = 1.50 and the cladding refractive index = 
1.45. 

 
 
 
 
 
 
 
 

77. A signal of 100 mW is injected into a fiber.  The outcoming signal from the other 
end is 40mW.  Find the loss in dB? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 


