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PHYSICS
( General )
~ Full Marks : 80
Q 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 questlons very briefly :

s 1x10=10

' OoTS Tl eepTRR WS vy ad T

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

TWWWWWW

fora 1
() Define, the ‘curie’ unit of radioactivity.
: " (¢) Define electron volt (eV) unit of energy.
g LEATHT % (eV) T A5 Rt |

| (d) What are. the majority and minority
carriers in P-type and N—type semi-
conductors?
PR W N-oE Sd-ofRaRe ﬂwn@as
T SR e & R 2
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(2)

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

NOT (o5 «B1F 36 o i |
(/) What is Q-point of a transistor?

T b QR 2

(g) Define alpha [0) of a transistor. .

G(REe B e (o) T e R |

(h) © What is a cléss A -amplifier?
A BT R B |

(i) What is the position of gamma radiation
in electromagnetic wave spectrum?

Rpepr®s wrom WS M AR T
¢\9‘7_

()- Define crystal lattice.
Fioe wifer e 7 |

2. Answer the following questions : | 2x5=10
e fra erepTRd B fa -

(a) Draw the graph between mass numbe{ .

and packing fraction and’ write its.

physical significance.

*émﬂnwnw \-:EITWW WW
wmﬁfﬁmﬁm ‘

(b), Give the graphical representatlon q

electromagnetlc wave. f

Regepadiy e el Tergrert fomn | 5
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(3)

(c) Give the 'physical explanation of
Poynting vector. T

*28 (5B GO eyt o |

(d) Distinguish -between crystalline and
amorphous states of substance. |, o
e wﬁ‘@m Ll wﬁaw SR onarw
o |

(e) . Discuss the merits. of the sub_sfa;lcés
having ionic bond.

WWWWWWI

3. What are radio-isotopes? Discuss: 'their
production and uses. 5
wwﬁ’ﬁﬁ?ﬁmﬁwww .

o TR

4. Discuss the formation.of barrier potential
and depletlon region in an unbiased -
P-N junction. ' Give example of use of photo-
diode and Zener diode. e 5
WPNW@GW&TWWW@ '
weee BT AT T 1 FH'ORT SF cwam’m
e T fe e

5. Write down Maxwell’s equations of electro-
magnetic phenomena and discuss their
physical significances. 5
Rpepgdia ARDIN e ATeTrreE B o
Preg SifSe RewY SIcam=T 341 |

\
14A—1000/1299 . ¢ (Turn Over)




(4)

Or/ Y«

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

TE ZFo Repaan ©aes| @O PR Toem
1|

6. 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. 5
et oY wF «e @ W@ A bc.c. MR
“$ioe3 IRUGTT GFF (@R GOl FF TP GFF T
9o (101) =1 (111) &1 S |

Or/<S{1

Discuss the classical free-electron theory of
metal.

M99 T 2CERGA Lot ©Geo! SACarba 341 |

7. Define mass defect and binding energy, and
establish the relation between them. Write
down the laws of nuclear reaction. What is
Q-value of a nuclear reaction? Calculate the 0
Q-value of the following reaction : 3+3+1+3=10

TLi+!H > jHe+3He+0Q
Given :

7Li =7-016005 amu
1H =1.007825 amu
2He =4-002604 amu
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T Yt iF ImW T W@ T e PrRey s
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ofr R o &2 we fom RigmndR
Q-TF S 7

TLi+1H > 3He+3He+Q

o oimeg,

7Li =7-016005 amu
IH =1.007825 amu
aHe =4-002604 amu

Or/S%11

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

couiEel B ouim RO fomz B we
R P G 2rEIR Boomw 311 Sl
e Qe $789 S ) @b oo afewfg
Rt 439 001155 day ™' TCH, =g I el
ol

14A-1000/1299 . (Turn Over)




(6)

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

FIN T A@EARe [F2 (3RTF I T GBI A=
F FHATHR IR T TE [H t[ﬁtn W@
SRYICITT SAICEAAT 3547 |

Or/S<[1

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

TEfeT IR Terar & 77 ARA AT of Ty
IR REafeT PR im0 1 P
ST PR Tetrery e A 2

9. Answer either (a) or (b) . V . ®
(@) &% (b) T Tag Ty -
(@) Derive the expfessions for efficiency and

ripple factor of a full-wave rectifier. Give
its circuit diagram. . 4+4+2=10

o SR ey e o RoE oo
SRFPII Sotorry; oy 1 231w I B frar |
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Or/ %1

(b) (i) State and prove Thévenin’s
theorem. L 6

"amaammwmw.

o~

. . (ii) Calculate - thé | curreﬂt I q?wmg
through R; in the following circuit
applying Thevenin’s theorem : 4
ST Torerg e R e fra
ISABR R, I I vIfere o[ 1 et
*q:

3Q 3Q I

10V 6Q R=5Q

t

10. Derive the equations of a two-port device

a.c. equivalent circuit. Using h-parameters,
derive the expression for current gain of a
~ common emitter transistor amplifier. 4+2+4=10

h-crfioee 7o fa-cb Iom @b A Rwrmg
Toom 91 WF [WHR a.c. TGN 6N SR
h-cRoR IJT IR, TURT PR GRS
AR BT SRR TSI AP MCOT Sopoqmg 1 1

. in terms of h-parameters and draw its
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(8)

Or/S2<1

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__r
o ~RAds B CTFM RIS RF IRITeew @
(Barkhausen)d 7001 AR T4 1 008 Fcwiz
it QB Tea) 7d S WF R FRAMS qofar
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