
3 (Sem-6) PHY

2o L4

PHYSICS

( General )

FuIt Marks: 80

Time:3 hours

The figures in the margin indicate full marks
for the questions

Anstuer either in Engtish or ln Assamese

1. Answer the following questions very briefly :

1x10=10

Ee€ ft{r erfi{<< qe Ws 0-q< ftil :

(a) Write down the expression for nuclear
radius in terms of mass number.

s{ {i$K eiqs ftsfu <]lTrft s-snTrFKtI

fr'q r

(b) Define the 'curie' unit of radioactivity.

csqEr\9-t{ !ft' ,s+-+-{ {is'l ftil I

(c) Define electron volt (eV) unit of eners/'

ftrkE-$h v'4 1eV) qq+-{ qisT ft$ I

(d) What are the majority and minority
carriers in P-type and N-type semi-
conductors?
p-g?FK q1-E Jv-g-st{ r4-qffi r(?fiTsT
qrs{i1x-4T<R$-s$frfrt
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(e) Draw the circuit diagram of a NOT gate.

NoT cEb qbn T6fr Fq o{m r

A What is Q-point of a transistor?

&e{ ebr< p-fuftr
(g) Define alpha (s) of a transistor.

d{e?{ qtm qlqqt (a)< qiq ftn r

H What is a class A ampiifier?

A c$q{ "iR-#s ft r
(t) What is the position of gamma radiation

in electromagnetic wave spectrum?

fusp"frT s{irn {"ftfis 6rm frR{t< qF
s'E?

(il Define crystai lattice.

Ttrs qtftK risT ftn r

Answer the following questions :

qqro ftn sXrI3{ E-sq frfl :

(a) Draw the graph between mass number
and packing fraction and write its
physical significance.

v{ {illT qrc riT4{ sflIi-K qiq-{ cq{ qlsr
qe?gm ffiEs ffiBfi"ll r

(b) Give the graphicai representation of
electromagnetic wave.

fusffi \t{\oFt ffiT S"rg1";a fi{t r

(3)

(c) Give the physical explanation of
Poynting vector.

ffiv cs?-{r 6ABr $r<l]r fr$ r

(d) Distinguish between crystalline and
amorphous states of substance.

"t'dqf< qft-a1-fl-q q-E qfinq-q1 q{qm flqFsi

frqtt
(e) Discuss the merits of the substances

having ionic bond.
\TNn{ <q{Tg fifdT Wqe<K qr-qpil 3-qt I

What are radio-isotopes? Discuss their
production and uses.
coqfr{ qQqt'"t ftr frqo< 1.E q+ TrrEF {-"rc6
ql6qlb;n s$ |

Discuss the formation of barrier potential
and depletion region in an unbiased
P-iV junction. Give example of use of photo-
diode and Zener diode.
<ri{IqaT P-lv q(Zfl6l ,st]g TKt fi-s< qr o{t{tT Tm
qsq {Eq qrelu-fl 4-q I 4S'sN'v q|-+ 6q-4-q q-g'rrq

<I{qffi bqlq{1fiq 1

Write down Maxwell's equations of electro-
magnetic phenomena and discuss their
physical significances.
fiTrsy"Ar ffi${r c{$rc{6r?r qftsrqq{q fr+t qr+

fito< 6AfrT RcRs ql-@ffif gqf I

2. 2x5=1"0

5.
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or/qw
Derive the expression for velocity of electro-
magnetic wave in free space.

1o -ttqs fiTql"ftr \o-{\am G5K zrsrmFrh Sttm
+<il I

6. Define basis and unit cell of crystal. Draw
the conventional unit celi of a b.c.c. structure
crystal and (101) and (111) planes of a cubic
unit cell. 5

'Tffi-s{ pR wt+ qs-s mtl{ ri€t fi$ t b.c.c. fl5;K

x..trsr lRnw-+ qs-f colT qbr \TIs {i?F qr-s c+N

.sbrq (101) qr+ (111) Eq oir+r r

Or/qqt<f

Discuss the ciassical free-electron theory of
metal.

{tyr 1o ?rmnn sfr \5qch qrflFrl r-{l I

7. Define mass defect and binding energr, and
estabiish the relation between them. Write
down the laws of nuclear reaction. What is
@value of a nuclear reaction? Calculate the

Q-value of the following reaction : 3+3+1+3=10

lLi+lH -+|ue+|ue+e
Given :

Zl,t = 7.016005 amu

lu =L.oor825 amu

|tt =4.002604 amu

(51

e{ \irft qfr ffil qGr qig.t {iil qrs ft-fu< ltqE
qrmctt $fi q<t I fiSfrr Rfuil< ryq3 fun t

ficftr Rft:flr O-\rq fr'? ves fr{T Rffits
Q-{l{. otflrl T<fi :

lLi + fH -->|tte +|ue + e

ft$ qrq :

Zl,i = 7.o16005 amu

lH =t.oo78,2s amu

|tt =4.OO26O4amu

or/qw

What is radioactivity? Write down the laws of

radioactive decay and derive an expression

for the decay process. Define half-life and

decay constant. Calculate the half-life of a
radioactive sample having decay constant

0'01155 d.y-t

csqftlrq ftt csqfu{ fixf{r Fru3 Frn q+
filt{ sfr{TT eh er+I.r<tft G"t"tm o<t r v{1 nr+

\flT Rqb{ ,g<-s-{ {\Bt ft$ r qbr ce'qfuT sGr.f{

L+5+2+2=10

RqB{ fl{s 0.011s5 dry-t <ro, v{1Tt6t 5t"t-{

ffil
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8. What is 
.the need of particle accelerator?Describe the constru"tion

rinear accererator and di""u*d 
working of a

and disadvantages. tss its advantages
1 +6+3= 10

T.[ V{s-{ T*fr_, ft r hRo s"fr F_{r qbm rrr{qr+ offaqrfr <rnr +lr qr+ fur tFvr qr+qfFflrqrT ErcflD-{r +-{r I

Or/wW
What are the origins of cosmic rays? Discussthe classification of 

"o"*i"'rays giving theircomposition and properties. What are softand hard components of cosmic rays?

3+5+2=lO
Tqs"qfr-r <foq Oqqrilr ft fr r *,qR qrc q{ E?_s-{+R q,{srnfr-r <fu-q csftRqsr{ __"* s_{t I cqTqElf <'b{ bfi"rq RreTqbs tfu frz

9. Answer either @) or (b) :

/a/eeFI fblT E-s-{ frTr :

(a) Derive the expressions for efficiency andripple factor of a full_wave rectifier. Giveits circuit diagram. 
4+4+2=IO

tf ufirt-qfr_rsr m_e qe Rp bs,nroteffi b"r"nq +Tr r RgK <_6ft trq fr{r r

I4A-1O0O ltzgg 
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Or/V$il

(b) (t) State and prove
theorem.

c3rcfr-+q b"i"nrch fr{r qrc eqn T-fl I

(ii) Calculate the current / flowing
through R, in the following circuit
applyrng Thevenin,s theorem :

c{r-efi-{{ bq"fiqj flerl6t TR E-qE frTt
<6ft6m n < 41zq6 urft-s eRR /,t6t-{
SII:

Thevenin's

I

Rz=SQ

6

10. Derive the equations of a two_port devicein terms of h-parameters and draw itsa.c. equivalent circuit. Using h_parameters,
derive the expression for current gain of a
common emitter transistor amplifier. 4+2+4=lO
72-6o1-{Rbrfi fio ft-cntr Ts{ .lbn ffi.$Tfitr
Smm T{r q?F q{K a.c. r{-gE, <-6ft $ror r

h-c't-{fibr< <r+<K TR, qm.r"r qfiBK 61&A"ffi{fs qbm eRR qrq sFpl--f 1;ftrbT b"r"nr +<t r
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Or/qeq't

Establish tlle Barkhausen criterion for
sustained oscillation in a feedback amplifier.
Draw the circuit diagram of a tuned collector
oscillator and describe its working. 4+6=10

ftsKs "rR{fr qbp 6?rfi qR--{\o qqm <r6qlbruT{

(Barkhausen)< u6cbt lr<lis r-{l r ftGe rlrlqb{
cqrfrq qbr< T6ft fiq .i"TT qr QlK nds$fr <f{t
T?il I
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