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PHYSICS

( General )

Paper: 5.1

Full Marks:. 8O

Time:3 hours

The figures in the margin indieate full marks

for the questions

Ansu.rcr either in Englislt or in AssarrLese

1. (a) State and expiain Gauss's theorem. 3

enGq< G"Pflqleh RR stF[T T<t t

(b) Define divergence and curl of a vector. 3

cs?s qfi{ qqwq qfq sT-4{ qigl fiRil I

(c) If ({ft)
i = oi ++i+s;i
-+
B =2i *3j-3k
d=?ninf.'

thenevaluatei"@"d1. 4

cse-€{r{R*rq<ri"6tdl
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(a) tf d i* a constant vector, then prove that,
vtd'71 = d, h.r. 7 is a position vector. 3

{fr a .$T &.-{s 6sft q{, Frs eqiq T{t c{,
vtd.7l = d, Qqls 7 qb ql{rs r,g?< I

(b) If 7 = i*+ ig +fr.2. ttren find the value

ofv.7. 3
qft 7 = i*+ ig+f,2qs, 6ors v.7<ffi fr.fu ;

€{T r

-tlf A=-j+7k and B =4i+5.;r+3k, then

prove that, the vector i*E 
"rra 

i-E
are perpendicuiar to each other.

-t -+qffi A=-J+7ft qf+ B=4i +5j+3k q{,
-) -+ --) --+

(qcg eII61 F{I ({, A + B \qrf A
qrfi-I{66K q? |

3. Write short notes on any two of the
foliowing : Sx2=lO

vqo finrqrc{ ft c+nqr ffm uT 6rfi fr<ff 
'

(a) Curvilinear coordinate system

<-Gc-{ft qr{ffi "rq'tr

(b) Green's theorern

frqq bmron

(c) Stokes'theorem
?'nqq E-.rqqr
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4. State the postulates of Bohr's atom model.
Obtain €ur' expression for the velocity of
an electron revolving in the first Bohr orbit
of a hydrogen atom. Discuss spectral lines of
hydrogen spectra on the basis of Bohr's
theory. 2+$+5=19

{ls-{ fl-{:{tt qtR{ fu{Tq fi"tt r qfu?qa flRqrT{
gE:r rss xR qsl qrq?tRtK C{5K eTn-{]ft
bRen | <'Rir sg{ &Rs qfu'rw+ <.ftfr{ r<-{T'qT3

\qrrEl$;{f {xfi l

What is matter wave? How are the existence
of these waves verified in the laboratory?
Calculate tJle de Broglie wavelength of
an electron moving with a velocity los m/s.
[Given that, ffie =9-l x 10""31 kg and

h=6.6x1o-3a J-s] 2+g+2:1g

ffid isqiq ft r e?. q{\fir qfrq 
"rRw,FilEE &rlq-6{

{$ c'rcFfKI ftfrq2 1gs m/s C{la q& ER E+r

tfi?'q qBK fB &'qfr{ sq\qt'rf{ qT{" frqk s-{l r

tfrT \flfq Cq, tue =9-1x1O-31 kg \e{f+

h = 6.6 x lo-34 -J-s]

6. What are X-rays? How are they originated?
State and discuss Moseley's law. 2+J+5=19
qs-6{ ftr eQ rfu crert{' €s< q{? {q6q Ts{
W ft qrcqtu-{t T-{r I

{c)
b.
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Write short notes on any two of
following:

eqs frsr{<< fr c+rc{l ffn uf,6ror R{ ,

(a) Positive rays

{lTrsf <ft

(b) Ionization potential
qxftfiq ks{

(c) Vector atom model

cu3{ qwtvtR

(at What are the conclusions
Michelson-Morley experiment?

{R(<'-qba-rH €sK fiErsqTqft fr,

the
5x2=1O

2

(b)

(c)

Write lnrentz transformation equations.
6rC{Wr Kqtg{ qftsq.tc+?bt fr{I r

State two examples where'mass-energr,
relation is being naturally implemented.

efgfu-eR< 'ET-q&'< :T*o1.6efi <Kqr-{ tq. q.f
1bt tnEqq tsrs< +<t r

Discuss mass-energ/ relaticn "

s{-.ffu c*[66f qrqIF{I T<il |

(d)
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8. Write short notes

following :

on any two of the
3x2=lA

\e-qE fr$e-<T,qR R corc{T trn q 6T-sr fr?ll .

Renewable ener$/ sources
qAsRfu rfu1$qqq{q

Solar cooker

cfr< go<

Solar air heater

cfi-< <qE-st"t+

Solar radiation concentrators

ffi 1ft+r-co

(a)

(b)

(c)

(d)

***


