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NOTE: Q.1 is compulsory, attempt any four questions from the remaining. All question carry equal marks. Mobile phones and other electronic gadgets are not allowed during the examination.
   
Q.1
Fill in the blanks









  [14]
i)
A mechanical wave travels within some material called the_______.


ii)
The speed of a sound wave in a fluid depends on the______ and_________.

iii)
When two or more waves overlap in the same region of space, the resulting effects are 
called _______.

iv)
The Celsius and Fahrenheit temperature scales are based on the _____ and ______ 

temperatures of water.
v)
A semiconductor has an energy gap of about 1 eV between its _____ and _______ bands

Mark True /False
vi)
A phosphorous doped silicon crystal is a p-type semiconductor
vii)
Nuclear fission is a decay process in which an unstable nucleus splits into twofragments of 
comparable mass.

viii)
In electromagnetic waves the electric field is always parallel to the magnetic field.

ix)
The process in which work is done at the expense of internal energy of a system is called 
adiabatic process.
x)
An inductor is a device that can be used to produce a known magnetic field in a specified 
region.
Choose the best answer from the given choices.
xi)
The capacitance of the capacitor increase with……


A. Increasing area

B.  Inserting dielectric   

C.  Both A & B

D.  Increasing space

xii)
Which of the following type of electromagnetic radiation travel at the greatest speed in vacuum.
A. Radio waves

B.  X-Rays
C.  Gamma Rays
D.  All of these

xiii)
 If the atoms are regular manner then the substance is:

A. Amorphous

B. Solid 
C. Crystalline 

D.  liquid 

xiv)
Polarization experiments provide the evidence that light is
A. A longitudinal wave
B.  A transverse wave


C. Nearly monochromatic
D.  A stream of particles

Q.2
a) What are transverse and longitudinal waves? Prove that k = 2π/λ and ω =2π/T

[8]
b) A transverse wave on a rope is given by[image: image3.png]


.   (a) Find the amplitude, period, frequency, wavelength, and speed of propagation. (b) Is the wave traveling in the + x- or – x-direction. (c) The mass per unit length of the rope is 0.0500 kg/m find the tension.  










[6]




Q. 3
a)Define Doppler’s effect. Also discuss the case when the source is at rest while the observer moves away or toward the source.







[8]
b)A whistle of frequency 540 Hz moves in a circle of radius 60.0 cm at an angular speed of 15.0 rad/s. What are the (a)lowest and (b) highest frequencies heard by a listener a long distance away, at rest with respect to the center of the circle?





[6]
Q. 4  
a)State first law of thermodynamics. How one can apply this law to the following processes?

i) Isochoric ii) Adiabatic and iii) Isothermal.






[8]
b)A gas in a cylinder expands from a volume of0.110 m3 to0.320 m3. Heat flows into the gas just rapidly enough to keep the pressure constant at1.65 x 105Pa during the expansion. The total heat added is 1.15 x 105 J (a) Find the work done by the gas. (b)Find the change in internal energy of the gas. 









    [6]
Q.5
a) What is a capacitor? Identify the main factors on which the capacitance of a capacitor depends.   

                                                                                                                                                                [7]

b) Two capacitors of capacitance 6µF and 3µF are connected to a potential difference of 18V. Find the equivalent capacitance and the charge and potential difference for each capacitor when the capacitors are connected in series.






[7]
Q.6
a) What are semiconductors? Differentiate between intrinsic and extrinsic semiconductors.   [7]
b) How the band theory of solids categorized solids into conductors, semiconductors and insulators? 










[7]





Q.7     a) Define electromagnetic waves. Also discuss the travelling and key features of EM waves. [7]
b) Differentiate between nuclear fission and fusion process and how a nuclear reactor control a chain reaction?









[7]







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



[7,7]

a) Standing waves
b) PN junction
c) Polarization 
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