3 (Sem-5) PHY

2019

PHYSICS
( General )

Fuil Marks : 80

Time : 3 hours

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
o e bad -

(a) Write the condition for which two vectors
are parallel to each other.

{3 56S TH1 (SFT *q=R RIS TI?

(b) If VxA =0, then write a property of A, -
1t VxA =0, (3 A T b1 o foran

{c) Gi.ve an example of a scalar field.

A (B 93T b7 Trreaq e o
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(2)

(d) Express ds® in curvilinear coordinate
system.

I T WO ds? I PR B |

(¢e) Name one instrument for measuring
solar radiation.

O3 Rfee gk ~@1 e oo wm fars |

(f) Write one limitation of Bohr’s theory.
3’9 TG 901 e o |

(g9 Write the Einstein’s mass-energy
relation.
TR - STt B |

(h) What are matter waves?
MY SR 2 o <

() Write the Moseley’s law in X-ray.
Jo IR oIS TowE S o | _

) State Bohr’s correspondence principle.
T4 =Y ST o 1 -

2. Answer the following questions : » . , : 2x5=10

©olq AR e
(@) IfA=2xz :-yz1+3xz3k thenﬁnd VxA.

I A =2xz l—yZJ+3m3k @I, @ VXA
Sferean |

20A/165 ( Continued )



(3)

(b) Prove that div curl V =0.
o9 F91 & div curl V =0.

(c) Differentiate between -continuous and
characteristic X-ray. ‘

wﬁfﬁaw“@ﬁmﬁiﬁmwmw
o

(d) State the results of Michelson-Morley
experiment.

WWWWW|

(e} State and explain Pauli’s exclusion
principle.

WW&WWWWWl

3. Answer any four from the following : 5x4=20
oo R Qe Sifer h o

(a) State and prove Green’s theorem.

e et MR 2 0

(b) Derive an expression for Vxf in
cylindrical coordinate system.

FEPTT FAIT WIS Vx f3 @1 aermfy
e |
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(4)

(c) Show that the kinetic energy of an
electron in Bohr’s orbit is equal to half
of its potential energy.

(YST ( IT FELS [ 4 WA DR
sifefe e e =y |

(d) Explain in detail how the focussing
condition is achieved in Aston’s mass
spectrograph.

GBTY ©F COUIG AFA CFAS (FCALE T IRE T8
AR +{1fR IZEM2 IR 41 |

fe) A rod, 1m long, is moving along its
length with a velocity 0-6¢. Calculate its
length as it appears to (i) an observer on
the earth and (ii) an observer moving with
the rod itself. 2+3=5

1 e vl TR qure @ foTe 0-6¢ (351 IS
TR wR | WH W IW s, I ) 9w
e RAPe IWF WE (1) 9w FHAwe
TRTER 7' qers e 63 1

() Establish relativistic velocity addition
formula and prove that velocity of light is
independent of the velocity of observer.

ARFFORTE @9 IR sl A I oF
oMY T @ IR @ HAH9 (@R eFe
i 71 |
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(5)

4, (a) If Sis a scalar field at a point and Aisa
vector field at that point, then show that

curl (SA) = Scurl A +grad Sx A 5

3 @ RS S @1 GFFR (5 TF A (3 (8
C%a O, (03 CT{Sq @
curl (SA) = Scurl A +grad Sx A

(b) Derive an expression for Laplacian
operator in orthogonal curvilinear

coordinate system. 5
@ T WS TeEDIE  SeAIoE
IR fo |

Or / 9[0T
Express x +zy}'+yzl€ in spherical polar
coordinates. 5
(TR T WS i + zyj + yzk TR
PP T :

5. Write down the expression for Lorentz
transformation equation. Show that the
length of a rod is contracted and time is
dilated under this transformation. 2+4+4=10
TG FF TRIFITIR0 o1 | (Y8 (F {2 T
quaﬁmmﬁawm:ﬁw@w

e T A |
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(6)

Or / 9q1

Explain in detail the construction and
working of a box-type solar cooker. Discuss
the merits and demerits of box-type solar
cooker. 6+4=10

R A G TIR GOR 67 F FRAS 32917
9 | G G FIRR (T % @ Ro) 47 |

6. (a) Describe how X-rays are produced in
Coolidge tube. 5

WW‘W?W?&EQ‘WW@,
1 F40 1

(b) Calculate the de Broglie wavelength
associated with an o particle accelerated
through a potential difference of 200 V.
Express the result in A unit. Given
m, =1-67x107% kg, 4+1=5

200 &% Rewrere TR© o 491 GR 7 7/
SRsiond] Tfered | T A Ugee o9y 391 |
frarsa my, =1-67 %1077 f.an. |

Or / 9211

The wavelength of H, line of the Balmer
series is 6553 A. Calculate the value of
Rydberg constant. » ; 5

IR AR H, @R S50 6553 A, Roqpef
£33 T foneq |
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(7))

7. Write short notes on (any two) : 5x2=10

5 GO ot (R e go)

(a) Frank and Hertz experiment

TS SF T !

(b) Excitation and ionization potential

GHBIRCOo TF HEAFA [eq

(c) Solar radiation concentrator

A Rffa wereg

%k k
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