3 (Sem-5) PHY

2017

PHYSICS

( General )

Full 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
TR 2T B ‘

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

fMA-B=0, (5@ A 9¥ B I & @
e 2

(b) Is area a vector or scalar quantity?

Ffe (537 7 R AW 2

(c) Define surface integral.
o SR kel |
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(2)

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

V-A =0 3 o & =2

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

sfexfeq (te W I5Ta ST AFPRIFICH!
farar 1

() What is Bohr’s magneton?
37 Ao 2

(g) 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?

2R A PN REARAGR IS I
e 100 @ @ o @b @R e,
qpida 3 3@ 2792

(h) What is the rest mass of a photon?
7% 94 & ©q e 2
(i) What are pyranometers?

“{j3zae iR & & 2

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

M IH @RFOM M n=3 |, (3 Iy
(PRI 71 13 T & & 2'7 #(1 2

8A/156 ( Continued )



(3)

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

©oq AR R R @i +ifobR el fr
(a) Give examples of a scalar field and a
vector field.
FER CFE ¥ (531 (P Q41 Szt faan
(b) If 7 represents the position vector, then
find the value of V-7.
I 7 T (S8 PR, (9@ V- 7 I T Sfered |
(c) Write down the relation of cyllindrical

coordinate (r,6,2 with Cartesian
coordinate (©xy 2.

wﬁ&aﬁmw{&ymmymm
(r, 8, 2) 3 34 foran |

(d) State and explain Pauli’s exclusion
principle.

“efers Rftm S forar s e 41 1

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

JreRE 61 <11 SHfEe SREe SeEol 39 |

() State the postulates of special theory of
relativity.

Aeifrrerme Re™ ©91 TR0 forn |
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(4)

3. Answer any four from the following : 5x4=20
o R (1 SRR T fin

(a) Under what condition, -curvilinear <
coordinate system becomes Cartesian
coordinate system? Find an expression
for grad ¢ in curvilinear coordinate
system. 2+3=5 .
IFW T AT R FCORIN TS 15O
AR o[l 56 il | T TAIT MHfOS ‘grad ¢ I -
SRFPEIR Sferea | -

(b) What are continuous and characteristic T
X-rays? Discuss their origins. 2+3=5
=Rt o IR g B R R fidss :
B = 4

(c) 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 x10™%7 kg]

4+1=5
150 eV >Rt 4% 31 GBI W NS

SRt R 23, A 93w Sferean | B 7
R SR 9P W oo R 2
(i SR m, =1.67 x 10727 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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(§)

ARG MY FNFAIIL0! 1 | FcIeq T
TWFT IRTT IR Y @ IR qopR

oA T 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

TN TF TRAFRAn R e B
7 s RR ToR  aTEEANSl
ﬂmwnqﬁ’m‘mmwmm
Trzad faan )

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

its rest mass is 1-67 x107%7 kg. 5

o TN BHR e = A
WO 1% @RI I o IR A =
1-67 x10727 kg =W, (S0 LW (I A1 41 |
4. State and prove Stokes’ theorem. Use Stokes’
theorem to prove that carl grad ¢=0. 1+6+3=10
By Seh PR o 711 e I W) IR
(T3S @ carl grad ¢=0.
Or / a1
(a) Show that
s @
divSA=SdivA +Agrad S 4
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(6)

(b) If a=1ia, + ja, + kaz and 7 = xi + yj + zk,
then show that V-(@ x7) =0. 3
?lﬁﬁ=fa1+ja2 +£‘.€ISWF=£+H}+Z£
A, (508 (S @ V- (@ x 7) = 0.

(c) A particle moves from (1,0, 2) to (l, -2, 3)
in a force field F = 3x2{ +2yj +4zk. Find
the work done. 3
a1 F9E F = 3x2 +2yf +4zk 9090 @I

(1, 0, 2) T °[ (L, -2, 3) T IS I | I
= Sferean |

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

T 30 R R 2 Brdew g1 o B 4

(b) Obtain the condition of focussing in

Aston’s mass spectrograph. 7 TR

BT ©F O3 T TR 5% Sfdea |
Or / &=

Discuss the principle and working of a
Bainbridge mass spectrograph.

FEE W A M W% wrfeqE)
AT F4 |

6. (@) What is Compton scattering? Find an
expression for the change in wavelength
in Compton scattering. 1+5=6
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(6)

(b) a=ia + ja, +ka; and 7 = xi +yj + zk,
then show that V-(@ x7) =0. 3
qﬁa:i:al+}a2 +12a3 < F"—'JCE+H}+2}E
T, (9@ (S @ V- (@ x7) =0.

(c) A particle moves from (1, 0, 2) to (1, 2, 3)
in a force field F =3x27 + 2w +4zk. Find

the work done. 3
qB1 IR F =3x%1 +2yj +42zk T0wG 94O

(1, 0, 2) TFR “[ (L, -2, 3) T oS 3 | FRA

I Sferean |

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

e 9% 6 2 Brdes o1 «f foran |

(b) Obtain the condition of focussing in
Aston’s mass spectrograph. 7

OB ©F (o3 AATF TR BS Sfeqeqy |
Or / 9241

Discuss the principle and working of a
Bainbridge mass spectrograph.

@aE S AR A W R
LGRS

6. (aq) What is Compton scattering? Find an
expression for the change in wavelength
in Compton scattering. 1+5=6
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(8)

(b) Einstein’s mass-energy relation

SiRABEAY SI-NT o
(c) Solar heater

G R

(d) Solar cooker
TR o1

* % %



