3 (Sem-6) PHY

2017
PHYSICS
( General )

Full Marks : 80
Time : 3 hours

The figures in the margm indicate full marks
for the questions

Answer either in English or in Assamese"

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

Wﬁmﬁﬁ{aw%wtﬁs@ﬁm:

(a) How many electrons, protons and
neutrons are there in a nucleus of atomic
number 11 and mass number 24?7
ARTIRS R 11 9F ARNaEs 51 24 [EE
Ao <Bre e, 25 wE At M
EichkEd:

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

Ao R SRR REY S e eRe
R s 2
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(2)

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

efamy e o ofs Aol am fes
I%q 57 [F 7

(d) Define half-life of a radioactive material.
CORIET oY GO S-S, vige o |

(e} Which process causes depletion layer in
p-n junction?
¥ of&TCT p-n TS Riem Swww R w2

() Whatis NOT gate? Give truth table for it. "
NOT ¢si6 WA 1% 2 T 37y wifers e |

(g) In the normal operation of a transistor,
what is the order of magmtude of
currents Ig, Is and Ig?

GfRmhee FreiiRe e I, Ic ST I oA
T (A T3?

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

AB ya & 4 %44,

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)

wee AR @b oo i fRsem
W Ay 3 AERE T WE AR
Sl GOY 172 WF 69 T, (908 A I RN
T W@ RS W) B L2

A—bB A —2 A, %A,

(i A plane is parallel to one of the

. crystallographic axes. Find its Miller
indices corresponding to that axis.

g3 O T TF GO ARSI AR |
o o AT e e fd 30

() How is a unit cell different from a
primitive cell?
GTF @N OF AfiE @ ~sﬁ$ﬁ A A
2% I AR 2

2. Answer the following questions : 2x5=10
wore i erprgRd s fied

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

e R P B =2 o o=
weREl Rftrr T |

(b). What are the sources of solar energy?
How does proton-proton cycle generate .
energy?
cefes Tormz B R o452t vee
A e Tee = s o
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()

(d)

(e)

(4)

What is electric displacement vector?
How is this electric displacement vector

- related to electric field strength?

Capfes aa (s83 e B w2 s

(531 WIF (APFOF CFAARAR &3 777 5 2

What are the forces that bind atoms in a
crystal?

f%f%ww‘lﬂwwﬁrmﬁmv

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

frm talRe fige (3 TP ©Tow =D
CTTRS TR W) IHY SO0 1 79919
3G9 foq =igFw 390

O [Box] X

3. Answer either (a) or (b) : . ' 5

(@) B (b) 3 T faw
(a) How are the amplifiers classified?

A7/623

Discuss about class A, class B and
class C amplifiers.

ﬁammcﬁ%‘ww?zﬁmﬁ?, -
B & W% C o1 R Ry seaman
91
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(8 )-

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

Fgem e ke fown | foR foR fRefmme
WP SAR WEF SPRIN & Aq@ TFR
awwwwmﬁﬁw
31|

4. Answer any three of the following questions :
5x3=15

TR e [ R e bR T o

fa) State and explain Norton’s network
theorem.

TRo44 el I ToemoR i fam o
TR0 4T

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

TR I B @ [ ©AR
ISR 56 [ 2

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

marfﬁ%wcwﬂwﬁ?ﬁwm
o
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(6)

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

EIEAIRCEHA (BT ST S PR o |

(e) In a transistor, what are o and §? Show
that

=

o=
+1

™

G%653 WBR (v o WF PR 2 (T @
__B
a_ﬁ

5. Answer either (a) or (b) : 5
(a) 9% (b) I T& foar :
(a) Show that Maxwell’s equation

G A (VHCIEE N1

R
VXE =——
ot

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

e @z, SR, @3 mwﬁ%ﬁ
. SR (S3R vigw faa |
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(7))

6. Answer either (a) or (b) : S
(a) 9231 (b) T BT i - :
(a) What are Miller indices? Discuss the

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

it R 2w i Riss &R
fRemea e Fefaa 1&fS ST 3441 |

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

oufF MY R NC WgEE oA & g@ 2
-G TF S I THI TA F
EX1N

. 7. Answer any two of the following : 10x2=20
wers figr erpigRd R e o s frn

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

et S A <jefedsel TR Pl S
feoE e fadfa a1 -

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

(TG RS IR &7 GIRREAA @R Teo@m -
IR 1R 7 PrRe1 I=R s9em SwEmsT 40
weoro firan R Ridaprgz e w4 :

) 228Ra— 222Rn +?

(M) ?+'N- 70+ 1H
(i) ?+ 33A1 - 23Mg + 2He
fiv) 3He+ 3Be—?+ ¢n

(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.

IAfest  h-APPER e 99 | h—?rﬁ
A IR CE FHfewi fadeq =z Redq,
T @y = R e fefy 9311

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

@ A o 5 G o

fa) Tuned collector oscillator
SRS TR =T

(b) Linear accelerator
R v

(c) Poynting theorem
2fbed oY

* &k
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