363
B.Sc. SECOND SEMESTER EXAMINATION 2022
PHYSICS

THERMAL PHYSICS & SEMI - CONDUCTOR DEVICES
Time : 3:00 Hours Max. Marks : 75
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Note : The question paper has three sections A’ 'B' & 'C". Answer the
questions as per the instructions given in the each section.
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Section 'A' (Very Short Answer Type Questions)
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Note : Attempt any 07 questions. Answer of each question should not

exceed 50 words.
1.1 Explain first law of thermodynamics.
SHEIRAE By R B wHeEy |
1.2 What is heat engine ?
qm S9H B ? :
1.3 Define degree of freedom of a particle.
v BT @ AT A e B IR IR )
1.4 What is black body radiation ?
HioraT fafdxor @1 & ?
1.5 Define the time constant of a R - L circuit.
uap R - Luftgey & gua fradis o aR¥ifd S |
P.T.O.
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1.6 Whatis semiconductor ? Write the name of different types of
semiconductors. |
G @ R 2 AR ybR @ ot~ wretdy @1 A fefay |
1.7 Whatis rectifier ?
R RaNwiR) aur @ ?
1.8 Write the name of different type of transistors. Give their structure
and symbols.
RN yorR @& givrexl @ 9 fafae | S9! T)e= aer udia
QT |
" 1.9 Define input and output characteristics of a transistor.
UF Fifver @ gye (Ffaw) qen anseye (SwreH) ifiasr o
TRHETNT BT |
1.10 Write the applications of C.R.O.
HI0HROA0 & TR Pl fIRay |

gus (7Y I UeH)
Section ‘B’ (Short Answer Type Questions)
A B 05 gl @1 IR AR | TS T D TR B Afdan
A1 200 ¥req & | 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 Cp). Establish the formula, Cp -C,=R for

an ideal gas, where R is the gas constant.
pP.T.O.
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Rere anuas v Rer ara wv ua e @ e aunat A ofdm

QY1 et N D oy Cp = Cv = Ry 1 venfaa #rar, oz

Rt 3 Nuaisp ¥

State and prove Clausius inequility.

SO Rwwar &) qdigy dor g sforg |

Discuss the kinetic model of gases.

I 3 7T ded ) @ HIfT |

State the Wien's displacement law.

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

the wavelength corresponding fo maximum energy, A =4700°A

and wien's constant, b = 2.890 X 10~ metre - kelvin.

S5 @ faenue forgm 1 973y | GE B |aE — A9 B AU DI |

foar % — &R ffdxo & fog sfeaw IO & argHu O <,

% =4700°A T 479 Fdi®, b =2.890 X107 AR - HeAdH |

A solenoid has an an inductance of 60 henry and reistance 30Q is

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

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

s ufeAifera foraa) siferaru (Freaew) 60 B T AR 30Q

& ug 100 diee @ A8 A SirSn AT ¥ | FE YRT DY FHDT ORI AT

& oA dd ue W fdr g o ? R gen B, log, 2=0.69 |

Discuss the formation of depletion layer in a P~ N junction diode.

wtﬁo»@oﬁfﬁ@uﬁﬁmma%aﬂﬁaﬁmﬁw@l
P.T.O.
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Draw the voltage divider bias circuit for C.E. amplifier and explain
it
Wogo vmdd @ g Aot frw aray alRuer @i aur g9

9 el

Ao

Give the principle of measurement of d.c. voltage through a multi-

meter

T #edHer @ gy oo fva & wg @ Rygra &1 9art |

Wueg '(§d ITRY we)
Section 'C' (Long Answer Type Questions)
EHT 400 T E | 3X12=36

- Atemipt any 03 questions. Answer of each question should not

exceed 400 words.

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

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 1o the sink. Find the temperature of the sink

and the efficiency of the engine.

@redle & waa &1 fergu | sdte & Iapay dg — o9 @

avfq @1 den gadl cad & v ve e wra DR | e

&RATE 519 127°C & ¥t 4 100 Ferd) arq dr & 3k 40 P

AT BT @1 2r # | 8IS BT AE aur Soe @) Qarar s SO |
P.T.0.
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Derive the Maxwell's relations in terms of the thermaodynarnical

potentials

SRR B B wu A Navdd & st w1 agegst A |
Derive the Maxwell's law of distribution of velocities.

T d A B Aw@a B ageger A

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

circuit of the following network.

U P v Y Fargd vd Rig DR | A R T dead (Fra-a)

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.

fovo e e a1 & 7 3y =i va Iapn ity 8 docso
Faerq @] uftue fam dur 3ad sifVearor apl @Y Wi vd o
HHEIEY | de-2q diecul, Ad S8 dledol dul IahH HIT ant a1

yfifadg gifsm |

P.T.0.
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Define the various current gains o and 3 of a transistor qng
establish relations between them. If the current gain, o= 9g
then find the current gain f . Calculate the change in the collector
current, Al and the change in emitter current, A1, corresponding
to a change in the base current, Al =0.1mA .

T e @ ff=T aRT o, o Td B 1 aRIfa #ifr qen
SR G B RIIUd BINY | afq gRT — &, 0.=0.98 2 &
SRI—T, B &1 A S HIRTT | AR 9T H e, Al =0.1mA
2, TSIOR HHIEH! U1 H 9aard, Al T ScASiS 8R4 98d1,
Al, &1 A9 9T BT |
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