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NJ-1365 Yl
B.Sc. (Part-11I) Examination,
Mar.-Apr., 2023
PHYSICS

Paper - |I
(Solid State Physics, Solid State
Devices and Electronics)

Time Allowed : Three Hours
Maximum Marks : 50

| Minimum Pass Marks : 17
e T B TR ARl S 36 I AR 3R
3ifa &l
Note : Answer all questions. The figures in the right

hand margin indicate marks.

| §@15-1 / UNIT-I
Q. 1. (a) fFH 3 & Wz HAT & doo fAREE! T
fodar P T g @A ¥ Asem
Fadis & ™ fser 7
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\<)

Write an expression for the cohesive energy

of any solid and hence derive the equation for
Madelung constant.

(b) ﬁaﬁ%ﬁmmmmquﬁaﬁwﬁ
LRSS 3
Explain the variation of specific heat of solids
with temperature.

3yar/ OR

(a) vafd TERANE FE H IS R B
<o & R e P SRl 7
Deduce the dispersion relation for the
propagation of longitudinal wave in one-
dimensional monoatomic lattice.

(b) Te W e # sREERaS g 2.82A
aFd g v e dm ) W s Sl 3
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()
® In a monoatomic |attice the interatomic
separation is 282A. Find the range of first
Brillouin zone.
g$-11 / UNIT-TI
Q. 2. (a) &fc wv@ 31 22 5 3w ¥ o & e
vd g Al & e e ool 7
What is Hall effect ? Obtain expressions for
Hall coefficient and Hall voltage for solid.
(b) 3R & dug g & IR R TCS, PACS
vd Infacs § IR W Dol 3
Distinguish among conductor, insulator and

semiconductor on the basis theory of solids.

areran / OR

(a) T T aen dRea @it @ e diel
iz BT B W woe e = B e
mgmmazﬁﬁmﬂﬁB-quﬁs
AAeE ¥ W B &l 7
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4)

Explain the cycle of magnetisation and
hysterisis loss. Show that hysterisis loss per
cycle of magnetisation per unit volume of
substance is equal to the area of B-H loop.

(b) TR-ET & Fem g &2 ¥ P Sl 3
What is Curie-Weiss law ? Derive it.

$5T-1I11 / UNIT-III

Q. 3. (a) TcT 3B T & ? TG [AHT-URT 3RIeTTals

T WIT T FHH AR FA U8 IR gRT

D] 7

What is Tunnel Diode ? Draw its potential
current characteristic curve and explain it
with the help of energy band diagram.

(b) S T IS SIS F o IR &P oYE
s foa feify TS B U TER

R &P 3
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(3)

What is difference between, pure and impure
semiconductor ? In which condition pure
semiconductor behaves |ike insulator 2
Jyar/ OR
&7 I fReR B SRR T 10
Explain the working of a Field Effect Transistor.

-1V / UNIT-IV

Q. 4. 3E T Reasl b R T od g @
THA g o wed gt qn e e aes & TR
Tl W B 10
Describe the' working, principle of half wave
rectifier with labelled diagram. Find the
expressibn for mean sduare root velocity and -
ripple factor.
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(6)

3ryar / OR

~

cifRex @ R yare & ¥ # ¥ 3wdm fear
S @ ? 10
How transistor is used as a power amplifier ?
Explain.
-V | UNITV
(a) T & Rfvea Wads (WD) B sriidfr 31
foar & wasEel 5
Explain in detail working of the. analog to
digital converter.
(b) NAND 3R NOR i @ wrdbe fic @i e
3 & ? R OR, AND-@1 NOT 71T &% aret
o o & ? 5
Why NAND and NOR gate is known as

universal gate ? How to find OR, AND, NOT

gate with the help of above ?
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(7)

H#yai/ OR

(a) et el (59.4375), @ fmardy wwem #
aefer| 2
Convert (59.4375),, decimal to binary
number.

(b) Romend W@ (1011.01), @1 (1001.11), B
Fhfse 2
Add two binary number (1011.01), to
(1001.11),.

(c) et v A [A-B)+(C-D) T
P W Dol 2
Solve the expression (A-B)+(C-D) by
Demorgan law.

(d) Frefefaa e ST B e Do 4
() ABD+ABD
(ii) ABC + ABC + ABC

P.T.O.
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(8)

Simply the following Boolean expressions™
) ABD+ABD

(i) ABC+ABC+ABC

1,090
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