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BSCP 2201
Fourth Semester Examination — EEIJH
PHYSICS - Il
Full Marks-70
Time: 3 Hours

Answar Question Nip 1 which s compeilsony
and any five from the rast.
The tigures i the right-hand margin
indicata marks:
Mass of slectron = 8,11 10* kg Mass of
prifon = 167107 kg, Plank's constant =

663 =10“Js, Baltzrmann constant=1.38 x10 -
I

1. cAnswet the folldwing questlons 210
(8] Alinear sccelarator i 10 be designed to
accelgrata protons 1o SO Mey by using a

raclino fracrency voltape sauree of SUMHz
Calculata the fangth of the fast slactreds,

PTO.



(b} [istinguish betwaen the magnetic fiaids
‘as applied In tietatron gnd ayclotron,

(g} Censtruct @ (07 1) plane within a gubic
unit-cell,

() Distinguish between The refiaction ala
light ray by & plane mirror and difiraction
of x-ray beam by crystal plana.

(@) ‘What is tha diférence betwean energy
bands of diamand and samiconductor 7

(N Show the accepter level in ihe band
:llan':rurp_nl p-lypa materials.

{g) Towhat temiperature must lead ba ooofad
i & ragneti figid of Z0000A /m far 1o
bie siperconductive 7 Tha data given for
lead are T;=7.19K and B,(0)= 0,0803T,

(h) What are the fimitations of the: new
superconducting materials nat have reka-

tively high ctifical tamperaturas 7
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() Giva four examples ol optosioctronic
davices.

(i} Determine the maximum angle for which
the light rays incident on the end of the
pipe are subject 1 total Imemal reflagtion
along the walls of the pipe. Assume that
the matertal ol the pipe has refrantive
index of 1.36.and that outsida medium is
.

2 (&), Expiain how direction indices of a orystal
plane are found oul. 3

(b} Winat happens o the output voltage of the
valtage multplier ciruit uad in Cackeruh-
Wallon aceatarator if the capsaciiors used

hava hiu_h capacitance ? 2
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(e}

()

5]

{b}

()

&)

Calculate the highest order ol x-ray
diffraction that could. ba cbsarved when
150 A x-ray radiation is Incidant on a
prystal having intarplanar spacing dis-
tange of 20A, 2

What |s geometical structure factor 7
Mow does it affect e inmernsily mExme n
a diffracied bearn 7 3

VWhat is the printiple of batatron 7 Darive
tha betatron condition, !
Distinguish betweer leser light and o
nary light. 2

“Show thst the [hiu] direction is parpen-

dicutar to the (hid) plane. ' 4

Exptain how Kronig-Penmay medal of
solids prediots the presance of allowed
and forbiddan energy bands in crystals

E
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(b} A laser beam has pewer of SmW. The
diamater ol ke miror of the oplical ress-
nator i51.5 mm. Calculate the area sprean
and intzngity of the Image Il the laser
grmisision noours &l 5500 A and jaser
beam & focused Using a lena of focsl
Wngth 1.5m 4

5. (&) Expain how and when, 5 matora) unelar-
goas supermonducting fransiion from
nanmal stale 1o superconducting stals,
entropy of the material decronses; &

(&), Caloulme the: orilical currant dengity of
cartain wire of rdius 1mm ar £.2K The
it grean for tha mateds ae T, = 7,186
anil B, = 28.3 %1077 at 0K, 3

{c) Show the posilion-of Fami leval In the
bz diagram of & retype semicondlictor

2
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. (@) ‘Wnatdo you mean by compound sami-
conductors 7 Distinguish Btwean n-iype
and p-type semiconductons. It

(b) What Is the working principle of a
nuclear scoeirator 7 2

fc] Welle down an exprassion lar Landan
penetration depth with the usad symbaols:

axplained 2
7. (a} Explain briefly tha BCS 1heory ol super-
conduciors. 5

(&) Tre masximum fux densty in 8 betatron s
0.5T, Calgulate the energy gained per
revolLtior and final enargy of 2n akectron
whien radlis of its path is 1m and oparating
frequeéncy ts 60Hz. The average speed of
tha ebectron In the betatron g assumad 1o
b 2,75 x 10" mfs: A

(c) Define extrinsic semiworiductors, 4
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8. {a) Explain with necessary diggrams the
tunctioning of 2 dicde laser. 4

{b)  In future, LED may overshadow the con-
ventional incandescen! lamps. Explaln.
4

o) The applied magnetic induction In a
cyciotron i3 25000 gausa. Calculate the
fraquancy of tha radio frequiency sourcs
applied to accelerale «-pardicies. Tha
mass ol an o- panicle may be taken as
4.04 amup 2
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