3 (Sem-6) PHY

2018

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. Choose the correct answer of the following :
1x10=10

were IR w% Saech AR Sferea :
fa) The relation between 1 curie and
1 rutherford is
1 RER oIF 1 oRe 6] T =0 2
(i) 1 curie = 10* rutherford
1 ¥R = 104 qoRF"S
() 1 curie = 3-7x10'° rutherford
1 B[R = 3-7x10'° IERFS
(i) 1 curie = 3-7x10* rutherford
1 f3%R = 3.7x10* qERE"S
(iv) None of the above

@9 <bre T2y
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(2)

(b) y-rays are high energy beam of
y-3RCIR 2T T AR
(i) electrons

Rkl

(i) protons
T

(iii) electromagnetic waves
R szt

(iv) neutrons

fARg

() The volume of a nucleus in an atom is
proportional to the

w9 GOR e ST e =
(i) mass number
S MRY{

(i) proton number
"5 RYR

(iii) neutron number
ARG ity

(iv) electron number

FCEAGTR AT
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(3)

(d) Free electrons in metal are

M9} & TATRE 7

(i) K-shell electrons
K-F5%3 =g

(i) valence electrons
QETOR eig

(iii) L-shell electrons
L-T%9 13

(iv) None of the above
8T IS 7y

(e} Classical free electron theory was
developed by

£ T&-X0e1g g1 Tere SRR
(i) Sommerfeld
5 IR
(i) Bloch
£
(i) Dude and Lorentz
oo wre 'y

(iv) Einstein

AR
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(4)

(1 Rectification is the process of conversion of

T e T 9B1 RIS afern I TRTS

(i)

(@)

(@)

(iv)

a.c. into d.c.

a.c¥ d.cld R =

low a.c. into high a.c.

T a.cF a.cldg R @
d.c. into a.c.

d.c¥ a.c.ld TS

low d.c. into high d.c.

A9 d.c3 T d.c.io RTT =

(g} The velocity of light in free space is
@ TS (II[TT @5 2

)
(i)

()
(iv)

1
VEoko
Eolo

VEoko

None of the above
89Rq 618

(h) If 0 =095, then the value of B of the
transistor is

fi o = 095 =, (orm G ER e

8A/801

i)
(i)
(i)
(iv)

190
19
0-05
None of the above
SR QOIS 7Y
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(5)

() Which logic gate is represented by the
following combination of logic gates?

T ARG (6REd NIE (TG A (s

@i ?
Ao—o—— Y,
) D
Bo—-{>o———' Y;
(i NAND
(i) AND
(i) NOR
(iv) OR

() A p-type or an n-type semiconductor is

electrically
p-type T n-type S{IRIR Cagfesera
(i) positive
LCIES

(ii) negative
ERINES

(i) meutral
S

(iv) inert

fAfgg
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(6)

2. Answer the following questions : 2x5=10
o7 fral TR Teq foa

(a) Can an electron be accelerated in a
cyclotron? Give reason.

Bi%F G4 STITS AR WOIF IS IR AR 2
IR 7T |

(b) Write Maxwell’s equations in free space of
electromagnetic waves.

TE UWHR AR N RPpadn wer
FAFITRN fort o

() What is the difference between an
ordinary semiconductor diode and a

Zener diode?
MYRT SRR TR's we AT T'sy TN
N7 o o

(d) Why are junction transistor called
bipolar devices?

o G (7S AHPTem SR 3o R
PRI 24 ?

(e) What are primitive basis vectors? How
many different Bravais lattices are shown
in crystal structure?

AT Ay =29 [0 s dfRe Ram
#3193 @Ay @Efos o I 2
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(7))

3. Answer any four of the following questions :
5x4=20

T PR R R @I SIRER Tew e

(a) State the laws of radioactive
disintegration and obtain an expression
for radioactive decay law for the number
of particles of radioactive substance
present at any instant.

cosien {67 PR forst o R e e
AR (oTHT RT [ 2™ B smrmif
Sfere |

(bp) What is radioisotope? Describe the
various uses of radioisotope.

@Rw’ @izt 67 Wex (A erome araza
Jefer 35401 |

(c) Mass of ;,C1% nucleus is 34-980 a.m.u.

Calculate the binding energy per nucleon
of 17C135. Given mass of proton =

1-007825 a.m.u. and mass of neutron =
1-008665 a.m.u.

17C1%° &R FRfRTR o9 = 34.980 o, «.
2 F'Ree ofS Meferm v e siomm =7 |
e meR o°B ©9 = 1:007825 <. . @ w
%54 &4 = 1:008665 1. ©. 4, |
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(8)

(d) Show how OR, AND and NOT gates can
be constructed with NAND gates only.

NAND @53 8¢ @ OR, AND &
NOT ¢si5 91571 $193 1R, crysan |

(e) Ilustrate the different modes of operation
by drawing circuit diagrams for (i) an
n-p-n transistor and (i) a p-n-p transistor.

N P e () npn GRER WF
ijpnp GFRER RSa ks IIAER
sl

() Briefly discuss the different types of
bonding in solids.

M 77 A3 e AT THIER TRes I
41

4. Answer any jfour of the following questions :
10x4=40

oo 731 ePIRA R cleetl sRER T fiam
(a) Draw a neat diagram and describe the

principle, construction and working of a
linear accelerator.

ART 7 33 DR Rz Ba i NS, o=
IE FRANS 36 F1 1
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(b)

(c)

(@)

(e)

8A/801

(9)

State and establish the Wiedemann-
Franz law. Discuss success and failure of
free electron theory.

QRS -@FS T fort o afSwr 911 1@-
T O TS| IF RFASER  ACHAGA
01

State and prove the maximum power
transfer theorem.

S TSl TR Bopeimichr AR o 1 o

Write short notes on (any two) :

5 O forn (R e 961 :
(i) Transistor as an amplifier
(Rt Rowa e
(i) Cosmic rays
TReefes 3y
(i) Free electron theory of metal
WY IR [&-2w13 0%

Define (i) half-life, (i disintegration
constant and (i) mean-life of a
radioactive substance. Obtain the
relation between them. What do you
understand by a millicurie?
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(10 )

o3 oM AR (i) F-=weE, (6) Reow
T SIS (i) TS-SRAeRN vigw fora e
PR Trwe S Sferean | RERTR IfwE

g

() What is the Q-value of a nuclear
reaction? Write an expression for it.
From Q-value, define exothermic and
endothermic nuclear reactions.

e R O-Tm et & w2 TR 9o
PP FIRT 1 Q-TR AT 9B PRI B
OR /[T O B87 oIF O e [ed RFTR
wigeaT fua |

{g) Draw the circuit diagram of (i) a half-
wave rectifier and (ii) a full-wave rectifier.
Distinguish between a half-wave and a
full-wave rectifier. Explain the function of
a capacitor used as filter in a rectifier.

(i) S-SR T WF (i) oS e
WMo T T - K o
AT MR @y W s

IR T RR 97 BRI Bei I
I 3 |

(h) Draw a neat circuit diagram for studying
the characteristics of p-n-p transistor
in the CE configuration. Sketch the
general nature of two important output
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(11 )

characteristics for this configuration and
briefly explain them. Explain the active,
cutoff and saturation regions in this
characteristics.

Gf¥EI7 CE sicaie fsfy 3%y 3¢ sisemq
I ~FR 67 07 ST 390 1 7O Y37 ey
&8 36 AFA IR TS SCEDA T 1 Fofy
PRy IFe HfEE, MYE WE IJR-UF AW
31 T4

* K &
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