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Th2 ANALOG ELECTRONIC S AND OPAMP 

Full Mark~: RO 

1. 
a. 

b. 
C. 

d. 
e. 
f. 
g. 
h. 
i. 

Answer uny fi ve Questions including Q No. I & 2 

Figures in the right hund morgin indicatcK marks 

T ime- 3 1 lrs 

Answer All questions. 
2 x 10 

Define knee voltage of a PN junction diode. Write the values of cut 

in voltage for SI and Ge diode. 

What is the role of Intrinsic (I) layer In a PIN diode? 

Define ripple factor and mention Its values for Half Wave and Ful\ 

Wave rectifier. 

Draw the transistor configurations for CB, CE. 

What are the needs for transistor biasing? 

Write the advantages of negative feedback in amplifier. 

Differentiate between BJT and FET. 

Define CMRR and Slew Rate of an OPAMP. 

ff V; = -10V, then find V0 . 

10 k 

1 k 

J. Draw the simplified circuit diagram of a series clipper. Plot its 

output waveform for an input v/t) = 5 sin wt 

2. Answer Any Six Questions 
6 x ~ 

ay- Explain the working of Zener diode as voltage regulator. 

b. Define a filter circuit? Draw the circuit diagram of pi ( n ) filter and 

/ explain its working. 

c. Draw the circuit diagram for voltage divider bias configuration. 

7 Determine its operating point and stability factor. 

dr Differentiate between voltage and power amplifier. 

e. Design a subtracter using OPAMP. 

1 



3 

4 

5 

6 

1/ 

f7 Find the h parameters of CE configuration and draw the simplified 

diagram. 

8/ Find the expressions for voltage gain of Inverting and non-Inverting 

OPAMP. 

With neat circuit diagram explaln the working of RC coupled 

amplifier with Its frequency response curve. 

With neat circuit diagram explain the working of Class - B push pull 

amplifier. 

Define Barkhausen Criterion for oscillation. Draw the circuit 

diagrams of Colpltts and Hartley oscillator using BJT. Also specify 

their frequency of oscillation. 

Design an integrator and a differentiator using OPAMP. 

Explain the working of full wave bridge rectifier. Derive the 

expressions for DC and RMS values of rectifier output. Calculate its 

rectification efficiency and ripple factor. 

2 

10 

10 

10 

10 
10 



Total Pages_3 III-Sem/ELECT /2017(W) 

I. 

2. 

(New) 

ANALOG ELECTRONICS AND OP-AMP 

(Code: ETT-321) 

Full Marks : 70 

. Time : 3 hours 

Answer any five questions 

Figures in the right-hand margin _ indicate · marks 

(a) What are the essentials of Transistor 

OsciUator '! 

(b) Write the difference between BJT and FET. 

(c) Derive the expression for · rectification 

efficiency of half wave rectifier. 

(a) What do you mean by an Ideal Diode ? 

2 

5 

7 

2 

(b) Explain working of Tunnel diode and draw · 

its characteristics curve. 5 

(c) With neat sketch explain working of RC 

coupled amplifier with frequency response 

curve. 
, 
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(a
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D

efirte C
M

R
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 an
d

 S
lew

 R
ate

. 
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(b
) 

W
ith n

eat circu
it arran

g
em

en
t ex

p
lain
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in

p
u

t an
d

 o
u

tp
u

t characteristics o
f C

om
m

on 
em

itter tran
sisto

r configuration. 

(c) 
E

x
p

lain
 th

e o
p

eratio
n

 o
f c

la
ss~

 p
u

sh
 pull s 

am
p

lifier w
ith

 its n
eat circu

it diagram
. 
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4. 
(a

) 
D

efin
e S

tab
ilizatio

n
 an

d
 w

rite its n
eed

. 
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5. 

(b
) D

eriv
e th

e ex
p

ressio
n

 fo
r v

o
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e g
ain

 o
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n
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ativ
e feed

b
ack

 tran
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plifier. 
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· (c) 
E

x
p

lain
 

p
rin

cip
le o

f o
p

eratio
n

 o
f W

ein 
-B

rid
g

e O
scillator w

ith
 n

eat circuit diagram
. 
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(a
) 

W
h

at is tran
sco

n
d

u
ctan

ce in
 case o

f an 
U

IT
?
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( b
) 

W
ith

 neat circuit diagram
 describe the w

orking 
p

rin
cip

le o
f full w

av
e B

rid
g

e rectifier. 
S 

(c) 
E

x
p

lain
 voltage divider b

iasin
g

 o
f T

ransistor 
w

ith
 n

eat circu
it d

iag
ram
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3 
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(a) W
hat is T

U
F

? 

( b
) 

W
ith neat circuit diagram

 explain d
ifferen

t 
rectification filter circuits. 

(c) 
D

escribe 
w

orking 
o

f 
Integrator 

and 
differentiator using op-am

p w
ith proper 

2 5 

circuit diagram
. 

1 

7. 
(a

) D
raw

 the equivalent circuit o
f op-am

p. 
2 

(b
) S

tate different conf1gui:ations of ti:a.ns'\.s\.m
: 

w
ith neat circuit diagram

. U
sed PN

P and N
PN

 
transistor. 

(c) 
D

escribe the operating o
f different types of 

C
lipping and clam

ping circuit w
ith

 proper 
diagram

. 
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) 
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(c) . W
hat is a feedback am

plifier? E
xplain the 

6• 
(a) W

hat is a Tunnel diode? 

gen~r~l t?eory o
f feedback am

plifiers. 
7 

2 

3. 
(a

) Justify the nam
e O

P
-A

M
P

? 
( b) W

ri_te dow
n the difference betw

een 
h k 

. 
• 

C
 

O
 

C
 

2 
m

put filter and TI-filter? 
· 

5 

( b
) D

escribe 
the 

gen~ral 
cir~uit o

f s. 
I 

. 
(c) 

W
hat is 

breakdow
n of a P

-N
 junction? 

f 

O
P

-A
M

P
? 

im
p e 

~
 

►
 

. 
s 

D
ifferentiate avalanche breakdow

n 
from

 
.. ) 

(c) 
E

xplain the operational difference betw
een 

zenor breakdow
n. 

7 
;') 

differentiator and integrator using 'oP
-A

M
P

. 
7 

T1 
.... 

7. 
(a) W

hat is stabilisation? 
:t, 

2 
n 

4. 
(a

) 
W

rite dow
n th

e types o
f oscillators. · 

2 

~ 
(b) D

~scribe
. the 

Y
I characteristics of a P

-N
 

0 z 

( b
) W

ith neat circ~
t diagram

 explain the w
orking 

junction diode under forw
ard and reverse bias 

-(" 
principle o

fH
eartly

 oscillator. 
s 

condition? 
s 

t • \ 

( c) 
D

escribe the different biasing m
ethods o

f 
(~) 

D
efine and explain the h-param

eters of a 

FET. 
7 

transistor ? 
7 

s. 
(a) D

efine T
ransistor biasing. 

2 
, 

( b) W
rite dow

n the difference ~
e
e
n

 JFE
T

 and 

B
JT. 

S 

(c) 
W

rite dow
n the principle o

f . operation 
o

f 

F
E

T
, w

ith neat circuit diagram
. 
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W
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ar
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 f
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E
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 o
pe

ra
tio

n 
of

 ch
ok

e 
in

pu
t 

fil
te

r. 

Ti
m

e 
: 

3 
ho

ur
s 

2 
X

 
10

 

5
x

6
 

(b
) 

E
xp

la
in

 th
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5. 
E

x
p

lain
 th

e o
p

eratio
n

 o
f class B

 p
u
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u
ll am

p
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ith
 its n

e
a
t c
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ia

g
ra

m
 

an
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 w
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o
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v
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d
 disadvantages. 
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6. 
D

escrib
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v

ertin
g

 an
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o

n
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v
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g_ OP
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A
n

sw
er a

n
y five questions 

F
igu

res in •,he right-hand m
argin indicate m

arks 

J. 
(a) 

W
hat is a clam

ping circuit? 
2 

( b) 
E

xplain th
e construction and w

orking prin~iple of a PN
 junction diode in forw

ard 
and reverse bias condition. 

· S 

(c) 
E

xplain how
 a Z

ener diode can act as a voltage regulator. 

2. 
(a) 

W
hat is knee voltage? 

7 2 

( b) 
D

erive the expression for overall gain o
f a negative feedback am

plifier. 
S 

(c) 
E_xpl~in _the principle o

f operation o
f a C

lass-B
 push pull am

plifier, w
ith neat 

c1rcm
t diagram

. 
· 

7 

3. 
(a) W

hat is a filter? W
hy w

e ne~d a filter itt a circuit? 
2 

(b) 
W

hat are the differences betw
een voltage am

plifier and pow
er am

plifier? 
5 

(c) 
W

hat is a feedbac~ am
plifier? E

xplain the general theory offeedback am
plifier. 

7 

4. 
(a

) 
W

hat is ripple and ripple fa~
tor? 

2 

(b
) 

W
ith neat circuit diagram

 explain the w
orking principle o

f a full-w
ave bridge 

rectifier ? S
tate its advantages. 

S 

(c) 
D

erive th~ relationship betw
een a

,~
 and y o

f a transistor. 
7 

5. 
(a) 

S
tate avalanche breakdow

n. 
2 

( b) ·E
xplain the w

orki~g principle o
f a T

unnel diode. E
xplain its characteristics and use. 

5 

(c) 
D

escribe the operation o
f clipping and clam

ping circuits. 
7 

6. 
(a) W

hat is an O
P

-A
M

P
? 

2 

(b) 
D

escribe the
·stages o

f O
P

.A
M

P
. 

5 

(c) 
D

escrib
e th

e p
rin

cip
le o

f operati~
n o

f inverting an
d

 non-inverting types o
f 

O
P

-A
M

P
. 

7 

7. 
(a) 

D
efine D

C
 load line. 

2 

( b) 
W

ith a neat circuit diagram
, explain the voltage divider biasing used in a 

transistor am
plifier. 

5 

(c) 
W

rite dow
n the w

orking principle o
fN

P
N

 and P
N

P
 transistors. 

7 
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