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B.Sc. Sixth Semester Degree Examination, May/June 2017
PHYSICS
Paper - 6.1 : Statistical Physics and Solid State Physics

{ours
Time:3Hours

I

Max IVlarks : 80

Instructions: 1) Section - I is compulsory.
2) Answer any four questions each f ram Section - ll and f rom
Section

- Itl.
SECTION -:.I

'

1. Answerany twetve of the following :
A) Choose the correct answer

i)

(12x1 =121

:

Examples for Bosons are

a) photons

b) electrons

c.) gas molecules

d) noneofthese

ii) One lightyear is equalto
b) 9.5 x 1011 km
a) 9.5 x 1012 km
d) noneofthese
c) 9.5 x 1013 km
iii) The coordinate number for simple cubic lattice is
b) 6
a) 3
d) 12
c) I
iv) The ratio of electrical and thermalconductivities of a metal is known as
b) Joule's law
a) Curie's law

c) Thomson's law

i

B) Fill in the bl'anks

d) Wiedmann-Frank's law

:

statistics is applicable to gas molecules.

ii) The semiconductor in it purest form is called
iii) X-rays were discovered by
iv) At -273"C the semiconductor acts as
P.T.O.
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C) State true or false :
i) The greater is the negative magnitude of star, more

is

tfill lilt il]t tilll lllll lil llll

the brightness

of

the star.

ii) Electrons are not found in conduction band
iii) Ferromagnetic and anti-ferromagnetic materials

'

D) Answerthefollowing inoneortwosentences

are not superconductors.

:

i) Define apparent magnitude of star.
ii) Define specific heat of solid.
iii) State Ohm's law
iv) Explain SQUID.
SECTION _

II

2. Define position space, phase space, momentum space and ensembles.
3. Write a note on milky way.

4. Describe
5, Explain

NaCl crystalwith a neat diagram.

:

a)

lonic bonding and

b)

Covalent bonding

6, Write any four applications of superconductors.
7. Write any four properties of diamagnetic materials
sEcTloN

- lll
(4x13 = 52)

8. a) What are the assumptions made by Maxwell-Boltzmann statistics
expression for Maxwetl-Boltzmann distribution

law.

b) Distinguish between Bose-Einstein statistics and Fermi-Dirac

? Derive

9

statistics.
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a) Write a note on spectral classification of stars.
b) A star has effective surface temperature of 9500 K and its luminosity
is 1 .02x 1CP8 W. Galculate its radius. Given o = 5.67 x 10-8 W m-2 K-4'

10.

a) Give Debye's theory of specific heat of solids

and show how it leads to

Dulong and Petit's law.
b) Lead is a face centered cube with an atomic radius 1 .746x10-10m. Calculate
the spacing of i) (2 0 0 ) planes and ii) (2 2 q planes'
11, a) What is Hall effect ? Obtain an expression.for Hall coefficient'

b) Mention the importance of Halt effect.

12. a) Define density of state. Hence obtain expression for it.
b) Find the fermi energy of lithium. Given : number of conduction electrons per
unitvolume is4.64 x le28 s1-s, ril = g.11 x 10-31 kg and h = 6.625 x 10-3aJs.

13. a) Explain classical theory of paramaSjnetism and hence obtain Curie law.
b) Superconducting tin (Sn) has a criticaltemperature of 3.7 K at zero magnetic
field and a critical field of 0.0306 tesla at 0 K. Find the critical field at 2 K.
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B.Sc. Sixth Semester Degree Examination, May/June 2017
PHYSICS

- 6.2 : Network Theorems, Optoelectronics and Electronics

Paper

Max Marks: B0

Time : 3 Hours

lnstructions

:

1) Section

-

I

is compulsory.
questions each from section

U:"Y;;yli,four
SECTION _
1

. Answer any twelve of the following.
A) Choose the correct answer:
i) Binary equivalent of decimal number
b) 10011,
a) 11111,
ii) ln a bipolar transistor.

-

tt and from

I

(12x1=12)

31,0 is

c)

d) 11001,

11100,

a) collector is made wider than ernitter and base.
b) there will be no collector current il the emitter is open

-c) emitter region has high resistivity material and is lightly doped
d) base region

iii) lntroduction

iv)

is of low resistivity material and is heavily doped

of negative feedback in an amplifier increase

a) gain

b) noise level

c)

d) harmonic distortion

band-width

ln an AM wave, the useful power is carried by

b) side band

a) carrier wave

c)

both carrierwave and side

band

d) upper side band only

B) Fill in the blanks :
i) Thevalue ef o is always less than

ii)

ln MOSFETs, gate and channelare

iii) The operating range of FM is

iv)

from each other.
than that of AM.

L.C.D. means
P.T.O.

kF**-"'--
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C) State true or false
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i) ln a transistor l. = lu + 1".
ii) The frequency response curve is a graph of voltage gain versus input
frequency

iii) ln FM, modulation

index can be greater than unity

D) Answerthe following in one ortwo sentences.

i)

Define acceptance cone.

ii) What is a adder ?
iii) Define load line.
iv) Give the circuit symbol of L.E.D.
(4x4=16)

2. Derive

3.

an expression for numerical aperture of an opticalfiber.

Explain the construction and working of NOT gate using a transistor.

4. Derive the relation between the current gains o and
5. Derive

B in a transistor.

an expression for the voltage gain of a non-inverting amplifier.
.

6. Mention the applications of L.E.D.
7. Give the construction and working of L.C.D.
SECTION _ III

8. a) State and prove superposition theorem.
b) Explain the procedure to Thevenize a circuit

I
4

9. a) What is a flip{lop ? Describe the construction and working
b) How do you conveft NOR gate into basic gates.
10. a) What is a transistor ? Give the theory of a self bias

b)

of a JK

flip-flop.

circuit.

ln a transistor circuit, collector current is 0.96 mA and base current is 0.02 mA.
Find the current amplification factor

cr.

9
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1. a) What

is MOSFET ? Briefly outline the action of Depletion-Enhancement mode
MOSFET.

b) ln a circuit of inverting amplifiet,

Ri = 10

kei, R,= 250 kei and V, = -0.5V.

Calculate the voltage across R, and the output voltage.

12. a) Derive an expression forthe voltage gain of a negative feedback amplifier.
Mention the advantages of negative feedback amplifier.
b) A phase shift oscillator using transistor has parameter values R =
C = 0.01 pF. Calculate the frequency of oscillations.

6krl,

13. a) Derive an expression forthe total power of amplitude modulated wave in
terms of modulation index.
b)

A 15 kHz audio signal is used to frequency modulate a 100 MHz carrier
causing a carrier deviation of 75 kHz. Determine (i) modulation index and
(ii) bandwidth of FM signal.

