3 (Sem-5) PHY

2020
( Held in 2021 )

PHYSICS
( General )

Full Marks : 56

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

GROUP—A

( Marks : 28 )

1. Answer the following questions : 1x4=4
T 2PN Tl fud

(a) IfV.A =0, then write one property of A.
WM V-A =0T, (B AT 901 4¥ forar |

(b) What is the value of A-(A xB)?
A (AxB)3 Y a2
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(c) State the Pauli’s exclusion principle.

SRR Fcay ogrhr for |

(d) What is solar constant?

CTR &3 2

2. Answer the following questions : 2x3=6
Oofd 2PACARY BGq A

(a) Express ds? in curvilinear coordinate
system.

I FAF WSS ds?3 erprRf B |

(b) What are positive rays? Write its two
properties.

g M 135 2 TR 11 &l for o

(c) Write the Lorentz transformation
equations.

IGT MBI ANFITCI201 for |

3. Answer any three from the following
questions (within maximum word/number/
symbol limit 150 wherever applicable) : 6x3=18

TR R e bt err Ter fam  (ffes
> @0 X /R / oz3 fSowe 'S erearen) -
(a) Why is dot product of a vector also

called a scalar product? Find the angle
between the vectors A =9i +3 +6k and

B=i-2j-3k. 1+5=6
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(3)

c—@aaw$ﬂfmva¢Cﬁmmﬁﬁwmaﬁhlaﬂmzav
A= 91+3_}+6k e B-—-l—2_] -3k (v

YO Wed 1t efy 3w o

(b) Write the postulates of Bohr’s theory of
hydrogen atom. Derive an expression for
the radii of the permitted orbits in the
hydrogen atom. 2+4=6

W WL /MY TH Trez o
G E HRWR CFAS Fgo IFAT JPIER
PRI Tferea |

(c) What are X rays? Discuss the origin of
continuous and characteristic X rays.
Write one use of X ray. 1+4+1=6

g P 2 Pz e RR g IBR
TS FTFCH SIS T | G IR GO IR
foram

(d) Write the two postulates of special theory
of relativity. What is the length of a meter
stick moving parallel to its length when
its moving mass is 3 of its rest mass?

2+4=6

Rom smefreerma TRl 11 o1 a3 fiR
R TR qerR R AR S IR
I sIfSe =7 fag =x9 2 2 81 W, (OB TRer|
oy w2392
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(e) What do you mean by renewable and
non-renewable sources of energy?
Discuss the need and importance of
renewable source of energy. 2+4=6
SIS HF  AAAATINCAN IR
& e ol B I=1 2 sFsARRReTen *fE]
SR AETEARSl WF BFY AE DA
1

GROUP—B
( Marks : 28 )

4. Answer any four from the following
questions (within maximum word/number/
symbol limit 160 wherever applicable) : 7x4=28

ook R @i vRel R Tex frm  (Sfds
s vo 7 /R / oz oot 7' 2icamm) -

(a) What do you mean by triple scalar
product and triple vector product? Show
that in case of triple scalar product

A, A, A,
A-(BxC)=|B, B, B,
Cx &y G 2+5=7
faeT e R W fasT oo R e
& g1 7 @8 F R QR ovge (eq @
A, A, A,
A-(BxC)=|B, B, B,
B, 0, &
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: 35)

(b) What is the physical meaning of gradient
of a scalar qgantity? Find a unit vector
normal to the surface Z = x? + y? at the

point (1, 2, 5). 1+6=7
CFTR M GO fSers foea Sfes wife

T2 Z=x?+y? P (1,2, 5) Rqe Sy
I (ST] O] Sferear |

(c) State and prove Green’s theorem. Show
that the area bounded by a simple curve

_— 1
is given by E§C(xdy—ydx). 4+3=7

M Sacs! TR e 3911 1 e @ A IFR
wmﬁ%§c(xdy~ydx).

(d) What is meant by fine structure of
spectral lines? Discuss the Sommerfeld’s
theory for the origin of fine structure of
H-atom. 1+6=7

I @R TS T F[IGR F2? 5 IRRFR
TG GRS TG & R FiZA IJFORI S
b [ R 1 1 e

(el Name one experiment which can
demonstrate the wave nature of
electrons. A  particle is moving
three times as fast as an electron.
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(6)

‘The ratio of the de Broglie wavelength of
the particle to that of the electron is

1-813x10~%. Calculate the mass of tHe
particle. 1+6=7

IR OR300 4 oI A1 AW @B AN R
T B3 3EET WO (Roreld fofied @ore i
IR ORI TMH WF e © ol
TR TS 1-813x107* e IR 1
e ?

(/ What do you mean by massless particle
in special theory of relativity? Show that

E? =p2c2 +mgc4, where the symbols
have their usual meanings. 1+6=7

Rew seefreerms s 301 s & o2
(qeq @, E? = p2c? +m2c* vv PRz
frerz o 92 Tz |

* % %
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