3 (Sem-6) PHY

2019

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. Choose the correct answer of the following :
1x10=10
woTe AT wa Techn AR S

(a) Primary cosmic rays are composed of
very energetic

TR @M TR IMER w_ Al
TEEeifes afd aifde = 2

(i) electrons / ¥FF'H
(i) mesons / (&
(iii) protons / &’%’S
(iv) neutrons / fi%E
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(2)

(b) An electron can be accelerated by

AR U GRS FRI /1 THO! TA

(i) cyclotron

R

(i) Van de Graaff generator
o S 2% (&S

(ifi) betatron

oG

(iv) proton-synchrotron

o4*%F R i

(c) Which of the following atoms can act as
donor in Si?

SO (FCHT G5°H Si-T T’ R W IR 2
@ As

(i) In

(i) Ga

(iv) P
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(3)

{d) The input resistance is highest for a

fe)
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oD @1y @RI R wbiReE @R 2
(i CB amplifier
CB “R34%
(i) CC amplifier
CC +R4F
(iii) CE amplifier
CE <4<
(iv) None of the above
ST orS T

The Boolean expression Y =A-B
represents

Y=A-B {eum o0 T&EA1 PRI
=
(i) an OR gate
95! OR (9%
(ii) an X-OR gate
BT X-OR ¢
(iii) an AND gate
9B AND (o5
(iv) None of the above
8o{q HI8 T
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(4)

Write True or False for the following :
©Te IR % (SR for

1]

(9)

)

G
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An n-type semiconductor is negatively
charged.

n-2/FR LRI I UGS L= | -

In a full-wave rectifier circuit, both the
diodes conduct current simultaneously.

o1 o T TEAT T TH'CT GCF Sace
71 AR T

At absolute zero temperature an
intrinsic semiconductor becomes an
insulator.

o P A WF SRR My ek
o1 73 = |

NaCl crystal is FCC lattice.
NaCl 6% 2’9 FCC c@for|

- -
The angle between E and B in an
electromagnetic wave is zero.

Rypafiy SR WP (Fa WF pIdE

CHER TER (IO 0 |

{ Continued )

(S)

2. Answer the following questions : 2x5=10
wore frar enpiRd e fum

(a) What is binding energy of a nucleus?
Wherefrom does this energy come?

e BRI A 2 9% 1S F'T o
aF?

(b) What is a Zener diode? Draw its circuit
for biasing. o

S OIS 7 (SR SRS IR FN 64
A 34|

() Depict the propagation of electro-
magnetic wave in terms of electric and
magnetic field vectors.

Qe (P (SI WF [T (B (STA
Rgepa®ia o3 o] fod o 41 |

(d) When is light emitted from a LED and
what is its use?

LED-Y °RAl (TR @Ee fsfe @97 WR
R fordn
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(e)

(6)

Sketch (4, 1, 0) plane and (2, 0, 0) plane in
a cubic unit cell.

“F GIF @S CFao (L, 1, 0) eH
2, 0, 0) e G P I (IS |

3. Answer any four of the following questions :

5x4=20

wore foa e R e SRR T ot -

(a)

(b)

(c)
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What are primary cosmic rays? Explain
their composition.

oafie TEEeres I 57 a6 o
[ 291

Give the logic symbols, Boolean
expressions and truth tables of two-
input NOR and two-input NAND gates.

736 NOR WI® 42-%F NAND (453

e Bz, Pom FFPEM W TONR

SiferermR i |

Explain clearly the difference between
ionic and covalent types of bonding.

TRAY R TARE A THAG AGE N4
=ABLE I F

( Continued )

(@)

(e)

4. Answer the following questions :

(7)

Define Q-value of a nuclear reaction.
When is a nuclear reaction exoergic or
endoergic? What happens when Q =0?

fiofn Rt o-wve wigw forar 1 el
RfEm @fw fe Tere W (ECITF 2
Q-3 ¥F B X 5 W6 2

Write short notes on (i) nuclear fission
and (ij) pair production.

() PP e Ridrn o () J0 S
8IS B (Ol fort 1

oo fHa 2Py Tes fia

(a)
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(i) State the principle of an ionization
chamber.

<1 SERT TR NS B |

(i) Explain with neat diagram the
construction of it.

RN (GRIET 101 oG I F9
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()
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(iit)

(i)

(iii)

(8)

Briefly describe the working of
ionization chamber.

AN (GTRY IRAS SRF I 41 |

Give an account of the properties of
radiations emitted by a radioactive
substance.

coafE T RRRI wf@=" 3 11

Give a reasoned statement of
changes in atomic weight
and atomic number of radioactive
nucleus when a-particles, B-parti-
cles and y-rays are emitted.

(o3 M GO AR FC -3, By
T y-300 R 2 M R w1
oF w4fE RIR & oRow W Sy
411

Define expressions for ‘half-life’ and

‘mean-life’ of a radioactive element.
What is the relation between them?

owF @ BRI ue
re-FEY kel w1l Pi¥et g
SoRECO! foram o

( Continued )
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(i)

@ )

(ii)
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(9)

Or / 5341

What are negative and positive
feedback amplifiers?

YIS T S e «fds B2

State Barkhausen criterion and
explain the conditions that must be
satisfied for feedback amplifier to
produce steady oscillation.

I s FRETR AR i TR
fora1 = wfbeeiby Tt R 56 o IR
=9, TN T4 | '

What do you mean by Class A,
Class B and Class C amplifiers?
Explain with diagrams.

Mg a® A, &N B wF &N C

oz A R @, B

Describe with circuit diagram the
working of a full-wave rectifier.

[ ES KR @R I 6
91

Obtain an expression for its ripple
factor.

TR AR Rem S R
Sfereat |
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(10 ) (11 )

(i) What is a filter as used with a

i) Find Miller indices of a plane
rectifier? Explain its function. (i) Find the Miller

having intercepts of 8a, 4b and 2¢

e IR T ’FeoR B2 TR+ on the a, b and caxes
Y F41 1 respectively.
Or / &%l _ IWeH IR (TN TN a-, b UF
c-9Fo It 8a, 4b WF 2¢ W, (@
(e) (i) Define the h-parameters of a ey T e 6T F0 1
transistor.
G h-f st & gm0
(i) Why h-parameters are preferred? *ok ok
h-af R @R Ao 2
(i) Draw the hybrid equivalent circuit
of a BJT.
BJT 5[ I3 FE© AR 6T fog
BRI 41

1]] (i) What is the difference between a
primitive cell and unit cell?

My @R WF 9FE (FRT TOG{ 4TS
B

(i) Ilustrate the SC, FCC and BCC
structures with diagrams.

ffes sm@me SC, FCC =¥ BCCR

TOTTIR (YT |



