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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 very briefly :
_ 1x10=10
wore faan PR S 50T B fa

(a) How many electrons, protons and
neutrons are there in a nucleus of atomic
number 11 and mass number 24?
FARIRT RF 11 WF AR 3 24 [
AR obre g, 45 WF FeET Ky
fmzer

(b) How does nuclear mass density depend
on the size of ‘the. nucleus?

e R weR e =3 TR eome
s SR/ 2
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(2)

(¢ What is the relation between the binding
energy per nucleon and stability of a
nucleus?

fAefFary e o ofs RefEms I wfes
e 9T &2

(d) Define half-life of a radioactive material.
cou3a e b S-S, e |

(e) Which process causes depletion layer in
- p-n junction?

2 AfRF p-n SiEETS R SIwel R W 2

(7 What is NOT gate? Give truth'i:able for it.
NOT (56 Wi 3 7 T 377 wiferet fad |

(g) In the normal operation of a transistor,
what is the order of magnitude of
currents Ig, Io and Ig?
FAftood TeIRS &0 I, Ic I Ip 243reT .
Tl (FC I ?

h) A radioactive nucleus undergoes a series
of decays according to the sequence

A—B A 2,4, 25A,

If the mass number and atomic number
of A; are 172 and 69 respectively, what
are the mass number and atomic
number of A?
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(3)

e faan afFace ot coufim e Rssm
I MW Ay T ARNIRT R AR AR
Y T 172 IF 69 W, (5@ A T *RYRF
T W ARNERS W W 79

A—bB A 254, —2A,

(i) A plane is parallel to one of the
crystallographic axes. Find its Miller
indices corresponding to that axis.

G T HHT W OPH AABACTORI R |
TE wrH ACCF e SPRIe g 7

() How is a unit cell different from a
pnrmtwe cell?
I (PN G AWE @R a%r«x T @A
oo TR AR 2 '

2. Answer the following questions : , ) 2x5=10
wore T e e fin

(a) What do you mean by nuclear reaction?
Give examples of exothermic and
gndot.herrnic reactions.

fiehn R F*m 8 ™2 oo ==
wrRE! Rierar Tz o

(b) What are the sources of solar energy?
How does proton-proton cycle generate .
energy?

crefes SormR B 7 #%-o'%" oo
eTed e Ted = fon
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(c)

(d)

(e)

L

(4)

What is electric displacement vector?
How is this electric displacement vector
related to electric field strength?

e 399 (o3 Jferce & o2 @pfes R

(SF] OF (APes CRAAMEE Tad 7FE 2

What are the forces that bind atoms in a
crystal?

3 & 91 “repTRe wbee At Ty ?

The block diagram shown below converts
the input voltage waveform into output
voltage waveform. Draw the circuit
diagram of the circuit inside the box.

fict Efie fas (o b onbE SIS
(SIETTe BT 2W) e eds T T
Féa o =@ 41

QUQ Box| Y Y\

3. Answer either (a) or (b) :
(@) ©4at (b) 7 T fral

(@)
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How are the amplifiers classified?
Discuss about class A, class B and
class C amplifiers.

ARIEER (A AT T W A el
B ¢ W® C 91 “Redet Ry sigamsen
9] |
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(b)

(5)

Define packing fraction. Draw a curve
between packing fraction and mass
number of various nuclei and discuss

their stability.
AFgE oMo w1 R R el
TG AN WIF STRYN T AFE (YRR

qEE IF S F AT e s
01

4. Answer any three of the following questions :

meﬁm%ﬁ%ﬁ%mﬁm:

(a)

(b)

(c)
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State and explain Norton’s network
theorem.

AR SRR TN TATIOR e fa e
Wﬂl-

What do you mean by feedback? What is
Barkhausen criterion for sustained -
oscillation?

RS I T TN AR
et 56 2 :

Write briefly about primary and
secondary cosmic rays.

e e (N TEfeT R STwE T
o
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(6)

(d) Describe the construction and working
principle of ionisation chamber.

SRAIRCE (PHIRR 51 S SRfzena fBisy |

fe) In a transistor, what are 0. and ? Show

that
__B_
OL_[3,+1
Gmfenta @b cae o W B 162 o
wo B
B+1
I S. Answer either (a) or (b) : 5

(a) B3 (b) 9 T&1 o

(@) Show that Maxwell’s equation
R/ @ IS S99

(b) Define crystal lattice, basis, unit cel] and
crystal translation vector.
e @b, =, 3 QT W wHAy
TR (S339 Siee 4y |
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(7))

6. Answer either (a) or (b) :
(a) 943t (b) I TSR

(@)

(b)

7. Answer any wo of the following :

TS
(@)

(b)
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What are Miller indices? Discuss the
procedure to determine Miller indices of
different planes in a crystal.

R pIAR 27 whe SR Afw e
fRend Ppe AT TS S F41 |

What is mean life of a radioactive
substance? Find the relationship
between half-life and mean life.

mmwﬁa%ﬁwwmﬁsm?'

wﬁ-@mﬁwwwwmmﬁ
0 |

firar 2P R QI P61 Tew foran

'Derive the expression for efficiency and
ripple factor of half-wave rectifier and
full-wave rectifier.

wfeas I T Rl MR Tl e
fRoE (w81 fefg 301

What are radioisotopes? How are they
produced? Discuss their uses. Complete
the following nuclear reactions :
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( 8)

CoEEHT SRR OIRR 7 GIREAR (@ Beom
IR MR Pi¥es IR T Scas 0|
o fra fAeHy RfEraPig o 341 :

() 228Ra— 222Rn +?
i) ?+%¥N- 10+ H

(i) ?+ FAl - 23Mg + $He
(i) He+ 9Be—?+ dn

(c) Discuss the h-parameters of a transistor.
Determine current gain, input resistance
and voltage gain of a CE transistor
amplifier in terms of h-parameters.

GRRoo  h-AfPE  WREs w1 A
W ¥R CE FrRmi Rafes s R,
TP @ ue Reg Rada g 31 1

8. Write short notes on any two of the following :
5x2=10

O G 951 5 Ot forat
(a) Tuned collector oscillator
SIS I S
(b) Linear accelerator
RF =/
(c) Poynting theorem
*2Aioes oy

* % %k
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