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PHYSICS

(General)

Full Marks - 80

Time - Three hours

The figures in the margin indicate full marks
for the questions.

Answer either in English or in Assamese.

1. Answer the following questions very briefly :

1x 10:10

sors= ft{t d{q{q{ qe Dts Bs< fi$ g

(a) What is the approximate radius of a nucleus ?

frBRalq qbm cqFNE <Tmq'ftql{ q

(b) Define mass defect.

g;{ EtF< q(E't fiTt I
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(c) What are the cosrnic rays ?
qqs"'fib-$ 

<eqqq m ?

(d) Wrire d
,uUrrun"o"1,., 

the narne of two serniconducting

fh q{qRER qnafr TN Rrrt I(e) What is a filter circuit ?

fr-+,r <_6fi fr
(0 Whar do you rnean by e_poir

CGX .qbrc n*e=- -.
(e) what ,, ,"-,:,.::- 

tF.* ;"J":sistor 
?

diode , 
nt"'potential 

of a semiconductor

qq.qRqR rtl{b .ebR rfsf FsR fr ?(h) Give an ex
diode. 

arnple of application of Zener

6qTfT ulw!*{

(i) whatis rheu, 

* eh &r*q ft--ilIr

in vacuurn , 
llociv of electrornagnetic 

wave

t-{"{lis fuqne-Ov E{r< cqrf ftElT ?
l0l3(Sem 6) pHy I

Q)

C) Define unit cell.

qs-s c'lF{ q(@'t fi$
2. Answer the following questions : 2x5:10

" \oqs fr$ a{qq3s €-q< fr:n g

(a) Calculate the equivalent energy of an

electron.

Een-{E{ ebK qlyei -tG rf.lnf s-{t r

(b) Give the graphical representation of
electromagnetic wave.

RgqETfiT q{(rm ms €'rq+q fiTtr

(c) Write down the physical meaning of Pointing
vector.

"EFs F*< cqGs qqf fr"<ttr

(d) Define basis and crystal lattice.

Vfr qts 'wF+ wtfi< :T<wt fr{t I

(e) Write down the name of different crystal

systems.

RG{ aH< "Ttrs fr-s"t3< qtq frqt r
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3. Answer either (a) or (b) :

(a) werrt (b)< €-s< frnt g

(a) Define packing fraction. Draw a curve
between packing fraction and mass number
of various nuclei and discuss their stability.

nR1q4 vdli*l< q(@t fi$ I &1 Gl frUR-qrq<
{qq-4 sflt(t qFF s{ {(qlr{ {1q-{ Tqq cq{$tT
,q\sfE <EF qh ql+ frURnem|<< {Rqst
qrc6itF{t s-{t I

(b) What do you mean by nuclear reaction ? Give
the general representation of a nuclear
reaction. Write down the laws of nuclear
reaction.

frB.frr Rfr{i 1Fdcq ft gt ? frB'fr{ Rft{'r
qbm qtql<r"t €'p{l;[ fr:rt r fiB-fr{ R&$<i aE{:{q frqt r

4. Answer any three from the following questions :

5 x3:15

Eq\o frTr eHqT€ fr mrrt &ffit{ Bq frit:

(a) How OR, AND and NOT gates are realised
using diode and transistor ? Give their truth
table.

s-r{r\e qs dqG?EF {r<q.{ ffi 6E6qq"CR Qft,
AND qFF NOT ca$ €q"rq ffiq ffiz R{s-<
q\oTl,F[ \otF-$.t fr$ |

(b) Define alpha (cr) and beta (0) of a transistor
and derive the relation between them. If the

value of cr of a transistor is 0.99, what is
the value of B ?

ffi-E< €bK qrq+r (o) qrre ffir (p)< qig'r
ftt qt+ frto< rteT<T :{qscDl Sq'[q $-{tt .qbt

Gq&Bfi cr{ >{'t{ 0.99 qrE B< :{t{ fr$qr

(c) What is the need of biasing of a transistor ?

Draw a standard biasing circuit of a transistor
and discuss its stability factor.

ffiB{ €fi <mrw aE6 qmqfis-st fr ?

&{et< qbm :ilT-s <r{M <-6fi €El qtot \rrs
?.TlE Q-<q e6rs qfcEfFrt $-{t I

(d) How are the amplifiers classified ? Discuss
class-A, class-B and class-C amplifiers.

eiRqf,sr<tE c<tcdq-c< cdfr<q s-{t q{ ? A-c!$fr,
B-6qqT qrc g-cqft{ qR<f,s{ R{cs qtcituqt
q{t 

r

(e) What is tbedback ? Establish thc Barkhausen
criterion for sustained oscillation.

ftqc<+ ft 7 6a1-aa qffi R<K <t6q.€rqq<
E6rbf qrls s<t I

10/3 (Sem 6) PHY I (4) 10/3 (Sem 6) PHY I (s) [Tum over



5. Answer either (a) or (b) : 5

(p) qql<t (b)< Bw fist s

(a) Write down Maxwell's equations and discuss
their physical significances.

crq-GrFFr qftqqqqq Rqt q+ fi-{s< 6fi8-s
Etq'|t' qlcdrtD-{t s-{t I

(b) An electromagnetic wave has wavelength of
0.002 mm and electric field associated with
it has an amplitude of 20 Vm-l. Determine
the amplitude and frequency of the magnetii
field,

,qBt RKiEq-fiT q{(rK is-<qrffi 0.002 mm sFF
?$< qalv qRs ?rufien cs-q-"Ft-{ R"sK 20Vm-1
{cq E3s csq"Fm R-qE \stsre.Tmio fr"fs +-{t r

6. Answer either (a) or (b) : 5

(a) vem (b)< €E< frst :

(a) Discuss different types of bonding in solids
with examples.

€qtq{.Hq c{Ft 'ineF{ RB-{ d*$'Fr <rmr ryqr6
qtFItD-{t Sil |

(b) lVhat are Miller indices ? Discuss the
procedure to determine Miller indices of
different planes in a crystal.

fr-{F< {D-sc-{R fr e "wF+ qbr{ RB{ \oq<

finl< po frfr-< 4qG qtcdrtFrt s<t I
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7. Answer any two from following questions :

l0x2:20

s-qs ftr't seqTq{ R cstmt RbR B"s{ frit s

(a) Define average life and decay constant of a
radioactive substance. Derive an expression
for average life. Discuss radioactive dating.

cssrG{ "mrcf ebK atv qqry qt-s Rqtr{ .{<T{
qwtfifl I rtg qr{lr{ qbr qq.FKtFI€q"ffro-{t 

r

css?Bs +tq fr{-<.f< Rrc{ qmFilD-{t q{t 
I

(b) What is the need of nuclear detectors ?

Discuss the construction and working of
ionisation chamber. What is its main
drawback ?

fr€-ftT fr6*--{ ere.rtsrfr{st fr e qmfr-+<"f

$rF< qt{ qts ot{aqrfr qrc-qn-+ ffitt Rlt{
Itr q-{R<t fr r

(c) What are radioisotopes ? How they are

produced ? Discuss their uses. Complete the
following nuclear reactions :

csq&r qFRt''lc<f{ ft r ca?f<t< c$tanc< {E
sfi< ffi I frfr< <l<q-{ q-46 qfrEtu;il qil 

|

sqs fr'sf frBfiT Rfram< :r*l{ +-{tr
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(i) '33nu + 2frf Rn + r

(ii) z +tf N--t,3o + lH
(iii) t +lll'-llwe + lue
(iv) lrte+ f ne -+ ? + jn

8. Derive the expressions for efficiency and ripple
factor of a half-wave rectifier. Give its circuit
diagram. 10

ox{ s<iE q1fi1*p6 qs-ei qFF R"tq €q{n+-q
er$l:.r<fi €q"nq' T<t I esR <-6fr Ge ftxt r

Or / qqRf

State and prove Norton's theorem. Calculate the
Norton current and resistance of the following
circuit and hence draw its equivalent Norton
circuit.

ffir{E €q"nqr6t fren qr+ dTl.l srlt sqs frTt
<\6fun< ;f#{ a<rq ql$ cqlq rfcr+i <r{f qt$ Ril<
w-EqT q-S{ <-6fr qt+r 

r

\.:lofi
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