3 (Sem-5) PHY
2017

PHYSICS

( General )

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x10=10
o 2PCA] e

(@ If A-B=0, then what is the angle
between A and B?
It A-B=0T, (@ A 9IF B I & @1
=2

(b) Is area a vector or scalar quantity?

FIf (989 (A FAR A 2

(c) Define surface integral.

D S ke fua |
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(d)

(e)

()

(h)

(i)

)

BAfiSs

(2)

What do you wunderstand by the
statement V-A =07?

V- A =0 e o & @ ?

Write the expression for de Broglie
wavelength in terms of kinetic energy.
sfeifed Ot W a9@l waRoitrd® eRRIfRICo!
feran |

What is Bohr’s magneton?

33 @NCAD F 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?

WY ] B weFAER e T
TS 100 @ g 1 o @R PO
P4 & S 279 9

What is the rest mass of a photon?

775 $919 o9 =9 Rt 2

What are pyranometers?
SEEAEEEREER S 5

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

W0 0 =g w, o T
(O 01 12 3 s s 0
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(3)

2. Answer any five from the following questions :
2x5=10

TR AR o[ R @ «Afoers Te faa

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

EER CFa 9F (S (FA 43 Tz fran |

(b) If F represents the position vector, then
find the value of V-T.

3 7 T (539 P, (9@ V-7 I T Sferea |
(c) Write down the relation of cyllindrical

coordinate (r,6, 27 with Cartesian
coordinate (x, y, 2.

IR T (x, y, 2) I OO PEFSA FAS

(r, 6, 2) I 37F forn |
(d) State and explain Pauli’s exclusion
principle.
SRR P NS B = i 41 1 |

(e) Discuss the limitation of Rutherford’s |
atom model. |

FCRFET A1 SR M= A F47

() State the postulates of special theory of
relativity.

IoRrroRMe ROE ©g1 R0 o |
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(4)

3. Answer any four from the following : 5x4=20
o f @1 BifeoE ed f

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

TR FARS Afeq *[l FRORA TR [wo
R “[1 TS @141 | 9F TS A grad o 3
AFTRI Sfere |

(b) What are continuous and characteristic
X-rays? Discuss their origins. 2+3=5

Sfiftz < PR g 1 R Ro BEes
T I 4

() 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 m, =1-67 x 10727 kg]

4+1=5
150@:{{\! TR 4% 901 gy o gsl
UL :
m W%Auﬁ“ﬁ%ﬁemncﬁﬁﬁﬁ
91 TRy U o Ry o
(Ft g .

p =167 % 10727 ke

G
ansformati®
e Lorentz transto orent?
f : er a
‘ equations, Show that undxength Ofg+3’5
’ transformation equation the i)
rod can be contracted. 'ﬂﬂg

( co®
- SAJ1S6



(5)

ARG FOEA FANFITCI0T o7l | FCIG AT
sSiga aEd IR e @ IR qoEE o
. A TI A |

(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

ey o Sy R e &
B9 A RN SOR  aTiEaEel
ST ¥4 | ARy e BT @OR
Tarze fumn |

() The relativistic mass of a proton exceeds
its rest mass by 1%. Calculate its speed if

its rest mass is 1-67 %1072 kg. 5

a5 BR owefee S8 R’
ST 1% @R MW g% IR B S=I
1-67 x10727 kg W, (9@ TR I A F

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

P qEE PR 4T 9901 PR o 9T W
@3eq @ carl grad ¢=0.

Or / {1
(a) Show that
@S &
divGA =SdivA + Agrad S 4

8A/156 ( Turn Over )



(6)

(b) If&'=fa1 + ja, +I;a3 and 7 = xi + yj + zKk,
then show that V. (@ x 7) = 0. 3
M a=ia + ja, +kag OTF 7 = x3 +yj + zk
A, (9@ (YSA A V- (@ x 7) = 0.

(c) A particle moves from (1, 0, 2) to (1, -2, 3)

A

in a force field F =3x2] 4 2yj +4zk. Find
the work done. =

981 IR F =3x2] + 947} + 42% wo0ma 4o

(1, 0, 2) ¥ *R1 (L, -2, 3) wwmeey aifs 5¢q | F0a
T Sfere |

5. (@) What are positive rays? Write their two
properties. 1+2=3

A T 2 Brea oy et foye |

(b) Obtain the condition of focussing in
Aston’s mass Spectrograph, 7
BT T A o TR} 56 Sfepey |

Or / sy

Discuss the princij
Bainbridge massg

Cﬁi@@ ©q va;.@r
SICETI0A 4y |

Ple and working of a
SPECtrograph_

AF S o wpfaens

‘i
6. (@) Wha S;S Compton Scattering? Find an
-expre 10n for the Change in wavelength

in Con’lpton Scattel"ing 1+5=6

8A/156



(b)

(7)

oo Rwga R 0w R @
SRR ARG SFPAIA e |

Or / 9l

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

of electron in H-atom. 2+4=6
TN o [e@W! BRI H-ARE RO
IR (BR T IPTE AFPRI S |

Find an expression for v2y in spherical
polar coordinate system. 4

G GF TS TEee vy I oRerEI

Sferea |

Or / u&{1
Define scale factors hj, hy and hj in
curvilinear coordinate system. Write the
values of h;, h, and hy in spherical polar
coordinate.
IFEA AT Ta(SS (T IS hy, hg, hy I
e fa | (TR O FARS &S hy, ho
oF hy 39 W2

7. Write short notes on any two of the following :

5x2=10

ool R P o @°R© B (BT ora

(a) Velocity addition theorem in special

8A/156

theory of relativity

ReT SeefFerme @R QIR 4
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( 8)

(b) Einstein’s mass-energy relation

A\ETEAETE I B (T it 5

(c) Solar heater

G o=

(d) Solar cooker
G TR
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