3 (Sem~6) PHY
2014

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 questibns very briéﬂy :
' 1x10=10
oS Al eI WS HLe Seq i

(a) Write down the expression for nuclear
radius in terms of mass number.

S ORI ME WA JrILT  rFrEIfCET
faam “ ’

(b) Define the ‘curie’ unit of radioactivity.

(c) Define électron volt (eV) umt of energy.
R4 A & (eV) e Tkt fora |

(d) What are the majority and minority
carriers in P-type and N-type semi-
conductors? ‘
PR WIF N-2RpR S{-RARs s
I R IR R fF 2
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(2)

(e) Draw the circuit diagram of a NOT gate.

NOT (o «b1e IS oG St |
(/ What is Q-point of a transistor?
e o o 2
(g) Define alpha (o) of a transistor.
G RBT O S (o) T viget i
(h) What is a class A amplifier?
A 17 s R 7
() What is the position of gamma radiation

in electromagnetic wave spectrum?

R o3oR fife s Ridem 7

39?7
() Define crystal lattice.
o3 wfer el T o

Answer the following questions : 2x5=10 |
oS e enprgR T fia
(@) Draw the graph between mass number
and packing fraction and write its
physical significance. '
S Ry W RIEH SARNR e[ @R S
T R (S Az o

(b) Give the graphical representation of
electromagnetic wave.

Ryppa®y e ¢k Bergrom fia |
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/

(c) Give the physical explanation of
Poynting vector.

*%fBe (3T (SIfST Tt faam

(d) Distinguish between: crystalline and
amorphous states of substance.
YT FOFPR E ANTOFR SREE A1
o1

(e) Discuss the merits of the substances
having ionic bond.

A ITRS LT FARR SACABT 7 |

What are radio-isotopes? Discuss their
production and uses.

couiE wiR’s e & 7 Fided R wie e T
AT 37 |

Discuss the formation of barrier potential
and depletion region in an unbiased
P-N junction. Give example of use of photo-
diode and Zener diode.

TSR P-N AT 5o 4 Req o =i e
[ B AL 4T | F6 O C HF (KAR O'SF
IR e a1,

Write down Maxwell’s equations of electro-
magnetic phenomena and discuss their
physical significances.

Ry RPN R FAearTz i e
P csifes Rowms e w4 |
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(4)

Or/S41

Derive the expression for velocity of electro-
magnetic wave in free space.

IS T Rpa® SRR (R PRI Botem
Sl
Define basis and unit cell of crystal. Draw

the conventional unit cell of a b.c.c. structure

crystal and (101) and (111) planes of a cubic
unit cell.

WmﬁWmmﬂwﬁml b.c.c. 51

TR G (Pl BT I T G @
BT (101) & (111) weq et |

Or/ 31

Discuss the Classical free-electron theory of
metal,

RIS R apoff T SIS 0 |

7. Define Inasé defect and binding energy, and
establj. '

Sh the relation between them. Write
down the laws of nuclear reaction. What is
Q-value of 5 nuclear reaction? Calculate the
Q-value of tpe following reaction : 3+3+1+3=10
gLi+}H->‘2‘He+;'He+Q

Given - '

%Li =7.016005 amu
iH =1.007825 amu
2Hé = 4.002604 amu
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(S)

=3 9% wie 35w e wen fan e ke wew
TR T 411 BRePw Riem s
fefn Rftme o-vm 2 wore fm Ridende
Q- S/ 34T :

ILi+Ho 3He+3He+Q
o e

gLi =7-016005 amu
1H =1-007825 amu
sHe=4. 002604 amu

br/ A

What is radioactivity? Write down the laws of
radioactive decay and derive an expression
for the decay process. Deﬁne half-life and
decay constant. Calculate the half-life of a
radioactive sample having decay constant
0-01155 day™! 1+5+2+2=10

c@w&mﬁsom@gﬁmwﬁwrw
R 2 b1 eremrmf Soeim w1 1 Sy T
L e T O

R #79 0-01155 day~! 2w, Y = S
o
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8. What is the need of particle accelerator?
Describe the construction and working of a
linear accelerator and discuss its advantages
and disadvantages. 1+6+3=10

T FI99 Aol 7 (3RF I 76 9O A
qF FRAMR TR FA AFE WR R4 W®
SPIRYII ST 34T |

Or/ &3l

What are the origins of cosmic rays? Discuss
the classification of cosmic rays giving their
composition and properties. What are soft
and hard components of cosmic rays?

- 3+5+2=10

TReiee IR Besicar B R 7 Ml o of S
IR T TRA MR S T | P
S I oo e R R 2

An'SWer either (a) or (b) :

(@) =y (b)3 Tx fiay

(@) DeﬁVe_ the expressions for efﬁciéncy and

f‘ipplf: factor of a full-wave rectifier. Give
Its circyit diagram. 4+4+2=19

U SR e wwel W R Seeme
APPR Botormy e | T 76T B |
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Or/94q1

(b) (i) State and. prove  Thevenin’s

theorem. 6

mﬁm%ﬁﬂmﬁmw’ﬁﬂmaﬂn "

(i) Calculate the current I flowing
through R; in the following circuit
applying Thevenin’s theorem : 4
cAcsAwy Toeimg el IR wee fum
NGB BRI W Bifore 2% T o1
9l o

VAAA Aumn mee VAVAAV
3Q 3Q I

6Q R;=5Q

10. Derive the equations of a two-port device
in terms of h-parameters and draw its
a.c. equivalent circuit. Using h-parameters,
derive the expression for current gain of a
common emitter transistor amplifier. 4+2+4=10

h-CRAIROIRA oe fa-colf To @B ANFIFER
TAMM FA WF W a.c. TG I S |
h-CRIRPR | FR, THRT R GREs
R4S GBI oRTE TSI P IEACHT Boteim 4 |
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(8)

Or/931

Establish the Barkhausen criterion for
Sustained oscillation in a feedback amplifier.

- Draw the circuit diagram of a tuned collector
oscillator and describe its working. 4+6=10

e aRede «bre o RIS Yo TRECE
(Barkhausen)s w61 7A@ 311 Boe e

grﬁamﬁﬁaﬁmwmwmﬁam
-

* %k
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