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NOTE: 
Q.1 is compulsory, attempt any four questions from the remaining. All questions carry equal marks.  Phones and other Electronic Gadgets are not allowed.

Q.1
Fill in the blanks









  [14]
i)
In ………….. waves, the particles of the medium vibrate perpendicular to the direction of propagation of wave. 


ii)
To produce beats it is necessary to use two waves……………….

iii)
Fahrenheit and Kelvin scales agree numerically at……………….

iv)
An acceptor replacement atom in silicon might have……… electrons in its outer shell.

v)
Let Z denote the atomic number and A denote the mass number of a nucleus. The number ofneutrons in this nucleus is……….

MarkTrue /False
vi)
If a conductor moves in a magnetic field,a motional emf is induced.
vii)
Polycrystalline material is composed of many small crystals? 

viii)
The doped semiconductor is called intrinsic semiconductor. 

ix)
Isotopes are nuclides of the same element (same Z) thathave different numbers of neutrons
x)
When light is transmitted from one material to another, the frequency of the light is changed, but thewavelength and wave speed can unchanged.

Choose the best answer from the given choices.
xi)
The speed of a sound wave is determined by
A. It’s amplitude


B. It’s intensity

C. It’s pitch of the sound

D. The transmitting medium
xii)
Room temperature is about 20 degrees on the……. scale

A. Kelvin 

B.  Celsius 

C.  Absolute

D.  Fahrenheit 
xiii)
A capacitor C “has a charge Q”. The actual charges on its plates are:

A. Q, Q

B. Q/2, Q/2

C. Q, -Q

D.  Q/2, -Q/2
xiv)
Radio waves differ from visible light waves in that radio waves:
A. Have a lower frequency

B.  Travel slower


C.Travel faster


D.  Require a material medium
Q.2
a) Define the principle of superposition for waves and with the help of this principle discuss the interference phenomenon. 








[8]
b) Two identical traveling waves, moving in the same direction, are out of phase by π/2 rad. What is the amplitude of the resultant wave in terms of the common amplitude ym of the two combining waves?












[6]
Q. 3
a) What is thermal expansion, also discuss the linear and volumetric expansions and how they are related to each other?










[7]
b) The steel bed of a suspension bridge is 200m long at 20 oC. If the extremes of temperatures to which it might be exposed are -30oC to +40 oC, how much will it contract and expand? The coefficient of thermal expansion is 12 x 10-6 (oC)-1.








[7]
Q. 4  
a) What is supersonic speed? Derive the formula for the speed of sound in 
air?

[8]
b) Find an expression for energy stored in a capacitor
.


 
[6]
Q.5
a) Solid are found in three types, crystalline, polycrystalline and amorphous discuss each in detail.[7]
b) What do you mean by electron-hole mobility? Also discuss the drift velocity in semiconductors.












[7]
Q.6
a) Define electromagnetic waves and prove that electromagnetic waves move with speed of light in vacuum.










[7]
b) Discuss the phenomenon of total internal reflection and how polarization can be obtain by reflection.












[7]





Q.7   a) What are the basic electrical properties on which solid are classified?


[8]
b) How many conduction electrons are in a cube of magnesium with a volume of 2×10-6 m3? Magnesium atoms are bi-valent.







[6]







Q.8
Write short notes on any two of the following:



[7,7]

a) Photo detectors
b) Compensated semiconductor
c) Faraday’s Law
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