3 (Sem-5) PHY

2017

PHYSICS
( General )

Full Marks : 80

Time : 3 hours

U

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10

S 2PeIRT e faan

(@ If A-B=0, then what is the angle
between A and B?

vﬁA-B=osq,c\?csAw§awmq
=2 :

(b) 1Is area a vector or scalar quantity?

I (537 A FAR AN ?

(c) Define surface integral.
o SeRpere ke e |
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(d)

(e)
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G
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(2)

What do you understand by the
statement ‘V-A =07

V.-A =03

Write the expression for de Broglie
wavelength in terms of kinetic energy.

AR oire W 3 watedd aweEie ()
foram N
What is Bohr’s magneton?

'3 Ao 2

In a hydrogen atom, if the electron is
replaced by a particle which is 100 times
heavier but has the same charge, how
would its radius change?

RGEH RN DR AR xe 9GF
qEgE 100 @1 AF I 40 2z fica,
Pgs & @R T2

What is the rest mass of a photon?
%5 pIR g 1 R 2

What are pyranometers?
AfiReeerfibReER & & ?

If the principal quantum number n =3,
then what are the possible values of
orbital quantum number [?

T Y0 @RPE T n=3 A, T T
@R s 13 T & R I AR
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(3)

2. Answer any five from the following questions :

2x5=10

OO 2RI o[ R @lea #ifbor Tew fan

(@)

(b)

(c)

(d

(e)
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Give examples of a scalar field and a
vector field.

AR A F (934 (g I Sarzgd

If 7 represents the position vector, then
find the value of V-7.

i 7 ¥W (539 PR, (9@ V-7 I T Bferea |

Write down the relation of cyllindrical
coordinate (r,6, 2 Wwith  Cartesian
coordinate (x, y, 2.
FERA TR (x, 3 2) I OO ORI 7
(r, 8, 2) T 3o foran |

State and explain Pauli’s exclusion
principle.

e Al TS o1 =E T 41 4

Discuss the limitation of Rutherford’s
atom model.

ORFET e S A= e 41 |

State the postulates of special theory of
relativity.

eiRrreRMa RO O JPRCRE! B |
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(4)

3. Answer any four from the following : 5x4=20
o] R e 516 T faan

() Under what condition, curvilinear
coordinate system becomes Cartesian
coordinate system? Find an expression
for grad ¢ in curvilinear coordinate ‘
system. 2+3=5

TR TS MRS oW PRI T oS
WW%WIWW@W@@ ¥
PRI Bferea |

(b) What are continuous and characteristic
X-rays? Discuss their origins. 2+3=5
R ore camEed 16w W R R Figes
BT 04 740 |

() Find the de Broglie wavelength of a

proton of kinetic energy 150 eV in A unit.
Why do not we see the wave nature of a

tennis ball? [Given mp =1 67 x10°27 kg]
4+1=5

150 ev sfoifeq 2B M GOR T oA *
SR R =7, A GFFO RIS | GBfr 3
O Sz orpfs S e R ?
[ﬁm_mmp =1.67 x107%7 kg]

(d) Write the Lorentz transformation
equations. Show that under Lorentz

transformation equation the length of a
rod can be contracted. 2+3=5
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(5)

RET ORI ANFINILDT T | =TCe_ Fol_
TR FJR[ IR g @ MR qorR o
FFHT 2 AT |

(e) What are renewable and non-renewable
. sources of energy? Discuss the
importance of renewable sources of
energy. Give an example of renewable
sources of energy. 2+2+1=5

AP IF SHARIIAN e T
B2 W@ R TOR  AEmAEe
HRAGN F90 1 AP I TSGR
Sz

() The relativistic mass of a proton exceeds
its rest mass by 1%. Calculate its speed if
its rest mass is 1-67 x10727 kg. 5

% I SR EefRe Sv R
o 1% Q@R I g% IR B =1
1.67 x10727 kg =, (3 TR Q9 4T T |

. 4. State and prove Stokes’ theorem. Use Stokes’
theorem to prove that carl grad ¢=0. 1+6+3=10

T @ B oM 31 B @ 9 IR
e @ carl grad ¢=0.

Or / 911
(@) Show that
e @ .
divSA=SdivA +Agrad S 4
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(6)

(b) I d=ia + ja, +ka; and 7 =xi +yj + 2k,
then show that V-(@ x7) =0. 3
‘Iﬁc_l={al +3’a2 +l€a3WF=xf+y}'+zﬁ:
R, (T3 (YA @ V- (@ x 7) =0.

() A particle moves from (1,0,2) to (1, -2, 3) .
in a force field F =3x2i +2y] +4zk. Find
the work done. 3
91 X F =3x2] + 2y +4zk WA a3
(1, 0, 2) TR *[T (1, —2, 3) T S T¢I | IR

T4 Sferear
S. (@) What are positive rays? Write their two
Properties. 1+2=3
R 3 R R o Fre o1 of P
() Obtain the condition of focussing in
Aston’s mags spectrograph. 7
R S Cooigamr 7RG U6 ST |
Or / =€l ’
Dlscuss the pmelple and worklng of a
Alnbridge mass spectrograph.
SESCI o S WE IS
SICETOAT 3y |
6. (@) What is Compton scattering? Find an

expression for the change in wavelength
in Compton Scattering. 1+5=6
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(b)

(7))

IR Rema 7 30w Regre @@

SRR ARG P Sferean |
' Or / &%d1

State the postulates of Bohr’s theory.
Find an expression for the radius of orbit

of electron in H-atom. 2+4=6

T3] oF@ NI/ R | H-o/F oS
AT GO FHOLR PPN AR Sferea |

Find an expression for v2y in spherical
polar coordinate system.

(TEIE F TARS oS V2y I SRR .

Bferer |

Or / 9«1
Define scale factors hj, h, and hj in
curvilinear coordinate system. Write the
values of by, h, and h; in spherical polar
coordinate.

IFEA TS G F FRT hy, hy, hy T
el il | T G TS TS hy, hy
F hy I IF R 2

7. Write short notes on any two of the following :
5x2=10

R R @Al R 8o 5 Gt fors

(a) Velocity addition theorem in special

theory of relativity
R wefirrerme @58 @R -
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(8)
(b) Einstein’s mass-energy relation

HiZABRAT S T

(c) Solar heater

G Rom

(d) Solar cooker
CR IR

* % %k
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