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B.Sc. SECOND SEMESTER EXAMINATION 2022 

PHYSICS 

THERMAL PHYSICS & SEMI-CONDUCTOR DEVICES 

Max. Marks: 75 Time: 3:00 HoursS 

Note: The question paper has three sections 'A' 'B'& 'C. Answer the 

questions as per the instructions given in the each section. 

Section 'A' (Very Short Answer Type Questions) 

7X2=14 
50 

Note: Attempt any 07 questions. Answer of each question should not 

exceed 50 words. 

1.1 Explain first law of thermodynamics. 

1.2 What is heat engine? 

TU I ? 

1.3 Define degree of freedom of a particle. 

1.4 What is black body radiation? 

pforT fafv aa? 
1.5 Define the time constant ofaR-Lcircuit. 

P.T.O. 
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1.6 What is semiconductor ? Write the name of different types of 1.6 

semiconductors 

1.7 What is rectifier? 

1.8 Write the name of different type of transistors. Give their structure 

and symbols. 

1.9 Define input and output characteristics of a transistor. 

1.10 Write the applications of C.R.o. 

Section B' IShort Answer Type Questions 

THT 200 Ta I| 5X5-25 

Note Attempt any 05 questions. Answer of each question should not 

exceed 200 words 

2. Define the specific heats of a gas at constant volume and constant 

pressure (i.e. C, and CJ. Establish the formula, C - C, = R tor 

an ideal gas, where R is the gas constant. 
P.T.O. 
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State and prove Clausius inequility 3 

Discuss the kinetic model of gases. A 

State the Wien's displacement law. 5 

Calculate the surface termperature of the sun. Given for solar radiation, 

the wavelength corresponding to maximum energy, =4700 °A 

and wien's constant, b = 2.890 X 10 metre kevin. 

A solenoid has an an inductance of 60 henry and reistance 302 is 6 

m4700 °A TT aA AIaiT, b = 2.890 X 10-3 aR 

connected to a 100 volt battery. How long willit take for the current 

to reach one half of its quilibrium value ? Given, log. 2=0.69 

ya uffam foriasi uferoya (gsa) 60 dT re7 sfArer 302 

Discuss the formation of depletion layer in aP-N junction diode 7 

P.T.O. 
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8 Draw the voltage divider bias circuit for C.E. amplifier and explain 8 

Gve the principle of measurement of dc. voltage through a mut 

meter 

Section 'C (Long Answer Type Questions) 

3X12-36 T-T 400 Tz 

Note Attempt any 03 questions. Answer of each question should not 

exceed 400 words. 

10 Write Carnot's theorem. Describe Carnot's reversible heat engine 10 

and find the expression for its efficiency. A carnot engine takes in 

100 cal. of heat from the source at temperature 127°C and give 
up 40 cal of heat to the sink. Find the temperature of the sink 

and the eficiency of the engine. 

P.T.O. 
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11 Derive the Maxwell's relations in terms of the thermodynarnical 

potentials 

12 Derive the Maxwell's law of distribution of velocities 

State and prove Thevenin's theorem. Give the Thevenin's equivalent 13 

circuit of the following network. 

202 102 A 
24 E 

202 R= 1002 

B 

14 What is P- N junction ? Draw the circuit diagram of P - N junction 

diode in forward and reverse bias and their characteristic curves 

and explain them. Define cut in voltage, Breakdown voltage and 

reverse saturation current. 

yfHfe ahfayi 

P.T.O. 
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15 Define the various current gains a and ß of a transistor and 

establish relations between them. If the current gain, d=0,98 

then find the current gain B .Calculate the change in the collector 

curent, AI, and the change in emitter current, AI, corresponding 

to a change in the base current, Al, =0.1 mA 

9TRT-T, B T 51TT | 3ATETR ETRT T aGT, AL, =0.1 mA 
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