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2017

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. Answer the following questions very briefly :
- 1x10=10

wor il ereprEd S bale b o ;.

(@) How many electrons, protons and
neutrons are there in a nucleus of atomic
number 11 and mass number 24?
AT 77 11 W ARNIRE o7 24 [FE
fAefean bre wagw, 2% e AREw s
RI= 237

(b) How does nuclear mass denéity depend
on the size of the nucleus?

Reear R wRE R ST e eRe
R e 2 |
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(c

@

(e)

(g9)
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(2)

What is the relation between th.e.binding
energy per nucleon and stability of a
nucleus?

e el we oS Refwm Kol
e w52

Define half-life of a radioactive méterial.
OB ool B S-S, e |
Which process causes depletion layer in
p-n junction?-

R afemms p-n swcarts feem wwe) R =2

What is NOT gate? Give truth table for it.
NOT csf6 it f 2 g 1y wifere e 1

In the normal operation of a transistor,
what is the order of magnitude of
currents I, I, and Ig?

SRS o Rere I, 1o O Iy O

T & 372

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

AB A —% A, 'T'O‘l_’ A,
If the magg number and atomic number

of Az are 172 and 69 respectively, what

are € mass number and atomic
number of A?
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(i)

0

(3)

wore R ofeFac @b coafiRy fARfhnme Rewse
M A; I ARTRE =X 9F ARNRS
Y FH 172 TF 69 W, (5@ A I R_RS
R GF ARNIRE ) 9\ 292

A—B A 2 54, 2,54,

A plane is parallel to one of the
crystallographic axes. Find its Miller
indices corresponding to that axis.
qF o7 T TF qUER TSR AR |
TS % AoieE AR SPIE Pefy 411

How is a unit cell different from a

primitive cell?

mmmmﬁ@mmwm
s FRI MR 7.

2. Answer the following_questions : 2x5=10
wore Rl erpRR Bew fam

-~ (a)

(b)

What do you mean by nuclear reaction?
Give examples of exothermic and
endothermic reactions.

el Riem Fw R ™ oD =
wroRe RfFTR g fam o

What are the sources of solar energy?

How does proton-proton cycle generate .
energy?

Sefes Tormz R R o525 soe
@ e e = foran
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(4)

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

AT W9 o3 o R o2 g 7w

(S8Y ¥ CAPIOF CTPRAAAN & 3773 3 7

(d) What are the forces that bind atoms in a Q
crystal? )

%ﬁWW‘ﬁWW‘aﬁmv

(e) The block diagram shown below converts

' the input voltage waveform into output
voltage waveform. Draw the circuit
diagram of the circuit inside the box.
i wafe ffae (TS Th cowbs wesp
ChEs FEERS ) IFH ogs o 639
[ foq a9 1

%Cl Box' TN

3. Answer either (d) or(b): . . 5 @
(a) S ()3 Ted -

fa) How are the amplifiers - classified?
Discuss about class A, class B and

class C amplifiers.

Am T W A o’
“Rader@d e &
B o e C G MR Reed St
A
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(5)

(b) Define packing fraction. Draw a curve
between packing fraction and mass
number of various nuclei and discuss -

their stability.
AGAT SACR ige R | f—'{ﬁﬁ%ﬁ*mﬂ
.~ A W WF SPRY™ TR TH (R

mwwwm&ﬁw
gl

4. Answer any three of the following questions :
5x3=15
Tod 2P o/ R e fofbe Tas o -

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

FBAE e I8 SormbR A S
T4 A |

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

® oA I B @ @ SR
TR 56 52

(c) Write briefly about primary and
secondary cosmic rays.

ﬁYWWCﬁ‘IWﬁ?&IWW
for
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(6)

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

SR (TR S S SRlEeE |

(e} In a transistor, what are o and §? Show
~ that :

[

o=

P

+

e B2 g @

b1 I

Grfte Wb crae

o=

R

=

w
—

+

S. Answer either (d) or (b) :
(a) By (b) 3 '%e1 fran ;-
(@) Show that Maxwell’s equation-
TR (@ (SRR TR
5B

-
VXE—"—S—t'

(b) Define crystal lattice, basis, unit cell and
crystal translation vector.

| . R iy, sher, @ @R T THE
! FAEIT (o317 wigea |
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(7)

6. Answer either (a) or (b) :
(a) B2l (b) 3 T&q fa
{a) What are Miller indices? Discuss the

procedure to determine Miller indices of
different planes in a crystal.

@ faw pww R whs @w AR R
T T et ol s F L

]b) What is mean life of a radioactive
substance? Find the relationship
between half-life and mean life.
oEEa oMy @R A IFFE A @2
w{-EE W TS SIEFER e T Lo

a0

7. Answer any two of the following : 10x2=20
o7 il 2P R ean Yo T fin -

(a) .Derive the expression for efﬁciency and
ripple factor of half-wave recuﬁer and

’ full-wave rectifier.
SR SR Rl e e WF

Re@ oga fadfa 341

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

(O SRR NI R ? CREAW @ B
IR M7 PR IRTR T A 4 |
wers i G RRAPTR S 7 -

() 228Ra — 22Rn +?

(ii) ?+14N—>17O+1H )
(iii) ? Al - Mg + 2He

(iv) 2He+ 4Be——)?-!- on

(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.

TeRmtey 4 AT FRM1 AR
TR IR CE FRRety Refem ooz fad,
. B 1t wre Rew Rz Bl w111

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

O R A 5 vy vt e .
“(a) Tuned collector oscillator !’9
RS ey o ]

(b) Linear accelerator

* k%
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