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1) Answer any Flve questlons from each part. -
2). Non-programmable scientific calculators is allo_wedL _

| : ‘ ~ PART- A , RE
Answer any. Flve quest1 ach question carries Elght marks N ><8—40) ’
1. -a) Deﬁne apparent magmt\%'\ %{% ;solute magmtude of a star Hence denve the'
o expression for distancé modulus.”
- b)  Writethe HR diagram and mark the pcﬁﬂ)@j)/fmam sequence stars, red glants and
. whlte dwarfstars. _ _ .
2. 2 Derlve an expressmn for average temperature of astar.
‘ b) erte any four general characterlstlcs of main sequence stars.
3. a) Explaln photon diffusion tlme
Write a note on

i) Neutron Stars,

i) Pulsars and

iti) Black holes.

: State Moseley s law

What is Compton effect‘? Obtaln an expressmn for ‘Compton Shift’.

Derive an expressron for thermal conductivity-on the basis of free electron theory of

__metals.
b

State Wledemann' - F ranz law.
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~a) Derivean expressron for average kinetic energy of electrons at absolute zero in terms- :

of Fermi energy.

“b) Explam Type-l superconductor.;

a) ' Dtstlngulsh between conductors semlconductors and 1nsulators on the basis of energy
bands. ‘ :
b)  Explain depletton regron inPN Junctton

“

a) Explaln the workmg ofa voltage regulator wrth variable load resistance usmg a Zener )

diode. ,
- b) Derive an Expressron for 1nput 1mpedance of a transrstor in CE mode usmg h- -
‘ parameter : -
) :  PART - B '
Solve any Flve problems Each problem carries Four marks . (5 x4=20)

The lummosny ofastaris 5250 L, Ifitis. 144 light years away from the earth calculate 1ts |

g brlghtness 1 hght year =9. %X 10"®m.

‘ Calculate the hfe time of a star ong‘\W@, leen llfetlme of the sun = 12 bllllOI‘l years |

Abeam of x - rays of 7»“0 842 A° is incident on@ é al at a grazing angle of 8° when the
first order Bragg s reﬂectlon occurs. Calculate the

The Fermi energy for sﬂver is5.5eV. calculate the Fermr temperature and Fermi velocrty, "
' Gtven Boltzmann constant = 1.38x 10%] K-'and mass of electron =9.1x 10- *'kg.

Calculate the Hall voltage developed in a silicon crystal of thlckness 2mm, when a magnetrc

- field of 2T is applied. Given : the current density is 500 Am and concentration of .

electrons—3 x102m?3, e=1.6x10 19C

For srhcon semlconductor w1th band gap 1. 12eV determine the pos1tton of Fermi level at |
300K ifm = 0.12m and m,’ = 0.28m,. Given, Boltzmann constant=1.38x102JK"".

The reverse saturation current flowing through ap-n Junctlon at 300K is 80 uA Calculate

~ the current flowing when a forward bias of 0.2V is applied. Also calculate the static
'resrstance Given Boltzmann constant = 1.38x10° BIK, e=1.6x10 *C.

A tran51stor is connected in CE mode in which the collector supply is 15V and the voltage
drop across resistance R connected in the collector circuit is 1V. The value of R = 1kQ,
calculate the collector emltter voltage. '

a)zmg angle for 3" order reflection. -
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PART-C

AnsWér any Five questioﬁs-. Each questions carries Two marks. | | _(5%x2=10)
a) Does the surface temp’erat‘ure‘ of a star relatéd to its colour? JUStif}ﬂ -
b) | Do all stars become supemova? Jusﬁfy o
c) Can Compton shift be observed for zero scattermg angles? Explam o

What i is the sign of Hall coefficient for p- type semiconductor? Justify.

~€)-  Superconductor is an 1deql diamagnetic matenal. Justlfy.

f) Is n-type SEmiconduétor electricaﬂy negative9 J uStify

In a solar cell will the top semlconductmg layer be thm or thick? Explam
h)  Why are h-parameters called 507 '







