Feedback in Amplifiers

One Mark Questions

Question 1.

What is feedback?

Answer:

Feedback is the process of taking a part of output signal and feeding it back to input
circuit.

Question 2.
Mention the types of feedback.
Answer:

o Positive feedback.
o Negative feedback.

Question 3.

Define positive feedback.

Answer:

Positive feedback is applying the feedback signal in phase with applied input.

Question 4.

Define negative feedback.

Answer:

Negative feedback is applying the feedback signal 180° out of phase with the applied
input.

Question 5.

What happens to input impedance of an amplifier when negative feedback is
applied? Answer:

Input impedance increases.

Question 6.

What happens to voltage gain of an amplifier when negative feedback is applied?
Answer:

With negative feedback, gain decreases.

Question 7.
What is meant by loop gain?



Answer:
The product of open loop gain and feedback ratio is called the loop gain.

Question 8.

What is meant by closed loop gain?

Answer:

Closed loop gain is the gain of an amplifier with negative feedback.

Question 9.

Define feedback factor?

Answer:

Feedback factor is the ratio of feedback voltage to output voltage.

Question 10.

Name the type of feedback that is preferred for an amplifier?
Answer:

Negative feedback.

Question 11.

Which type of feedback is required in an oscillator?
Answer:

Positive feedback.

Question 12.

What is the effect of negative feedback on the bandwidth of an amplifier?
Answer:

Bandwidth increases.

Question 13.

What is the effect of negative feedback on stability of an amplifier?
Answer:

Stability increases.

Question 14.

Which type of negative feedback decreases both input and output impedances of an
amplifier?

Answer:

Voltage shunt negative feedback.

Question 15.
Which type of negative feedback increases both input and output impedances of an
amplifier?



Answer:
Current series negative feedback.

Question 16.

Name the type of feedback used in oscillator.
Answer:

Positive feedback.

Question 17.

What is net input to basic amplifier with positive feedback?
Answer:

Vi=Vs+ Vg

Question 18.

What is the net input to basic amplifier with negative feedback?
Answer:

Vi = Vs-Vr

Question 19.

How is the gain bandwidth product of an amplifier?
Answer:

Gain bandwidth of an amplifier is always a constant.

Question 20.
Find output voltage if feedback fraction is 0.2 and feedback voltage is 0.02V?
Answer:

_V;
ﬁ = Va
_ 0.02
0.2 v,
_ D.02
Vo 0.2
=2
20
=1
10
V. = 0.1V,

Question 21.
Mention four types of negative feedback. Ans. 1. Voltage series negative feedback.
Answer:



o Voltage shunt negative feedback.
o Current series negative feedback.
e Current shunt negative feedback.

Two Marks Questions

Question 1.

Distinguish between open loop and closed loop gain.

Answer:

Open loop gain of an amplifier is gain of the amplifier without feedback. Closed loop
gain of an amplifier is gain of the amplifier with feedback.

Question 2.
What are advantages of negative feedback.
Answer:

o Stabilisation of the gain.

e Increase in input impedance.

e Decrease in output impedance.

e Increase in bandwidth.

e Reduction in noise and distortion.

Question 3.
Mention the disadvantages of positive feedback.
Answer:

e Poor gain stability
e More distortion and noise
» Poor frequency response.

Question 4.

Explain the effect of positive and negative feedback on the gain of an amplifier.
Answer:

With positive feedback, gain of an amplifier increases and with negative feedback,
gain an amplifier decreases.

Question 5.
Draw the block diagrams of voltage shunt and current series negative feedback.
Answer:
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Current series negative feedback.

Question 6.

Why is positive feedback seldom used in amplifier?

Answer:

Positive feedback is seldom used in amplifiers because the positive feedback
increases distortion and noise, decreases the gain stability and results in poor
frequency response.

Question 7.
Name the type of feedback in an amplifier and in an oscillator.
Answer:

1. Negative feedback is used in an amplifier.
2. Positive feedback is used in an oscillator.

Question 8.

Which type of negative feedback increases the input impedance and decreases
output impedance of an amplifier?

Answer:

Voltage series negative feedback.

Question 9.
An amplifier has a gain of 900. When negative feedback is applied, the gain reduces



to 250. Find the feedback fraction.

Answer:

A = 250

A = Q00

g =
__A

fr 1+ AR

250 =200 _

o 1+ B(900)
_ 900 _

1+ 9008 = 250 36

goofl =36-1=26
_ 26

B ~ 900

B = 0.0029.

Question 10.

An amplifier has a bandwidth of300 KHz and voltage gain of 100. Calculate its
bandwidth if 10% negative feedback is introduced.

Answer:

BW/ =(1+AB)BW

=(1+100x0.1) x 300kHz

= 3,300kHz

Question 11.

If the bandwidth of an amplifier is 20 kHe and open-loop gain is 200 and 8 = 0.1, find
the gain of the amplifier with negative feedback.
Answer:

A= 200,

B=0.1,

BW =20 kHz.

Gain with feedback is BWr

= (1+AB) BW

=(1+200x0.1) x 20 kHz

=21x20 kHz

=420 kHz



Question 12.

Find voltage of an amplifier in dB scale if its voltage gain is 10s.
Answer:

Gain in dB = 20 log Av

=201log 105

=20x51log10 10

=100x1=100dB.

Question 13.

Find the power gain of an amplifier whose power gain in 50dB.
Answer:

GainindB =101log10 A

50=10 lOg]_()Ap

5 =logioAp

10g1o Ap =5

Ap =105

~logaN=x=)ax=N.

Question 14.

Write the expressions for the input voltage
(i) with positive feedback and

(ii) with negative feedback voltage.

Answer:
(i) V=V+V;
(ll)Y = Vs - Vf

Question 15.
Mention the four types of negative feedback.
Answer:

« Voltage series negative feedback.
« Voltage shunt negative feedback.
o Current series negative feedback.
o Current shunt negative feedback.

Question 16.

Write the expressions for
(i) open loop gain

(ii) Closed loop gain
Answer:



V;

. Open loop gain, A = '
i

. . Va
ii. Closed loop gain, A 5 = v
Question 17.

Draw block diagrams to show

(i) current shunt negative feedback and
(ii) voltage series negative feedback.
Answer:

(i) Current shunt negative feedback.

Amplifier < R,

Vs

Feedback
network

(ii) Voltage series negative feedback.

va % Amphﬁer g R,

Feedback
network

Question 18.
Distinguish between positive feedback and negative feedback.
Answer:

« Positive feedback is the process of applying a portion of output in phase with
the input.

« Negative feedback is the process of applying a portion of output out of phase
with the input.

Question 19.
Explain how stability is achieved in negative feedback amplifier.



Answer:
Fluctuation in gain with negative feedback is:

Binary 1 1,.@ @
Gray code 1
1 0

For negative feedback, 1+A 3> 1 and hence A@B=AB™+A™B . With negative feedback,
fluctuation in the gain decreases and the stability is achieved

Three Marks Questions

Question 1.
Explain the terms feedback factor, loop gain and closed loop gain.
Answer:

o Feedack factor is the ratio of feedback voltage to the output voltage.
e Loop gain of an amplifier is the product of gain and feedback fraction.
o Closed loop gain is the gain of an amplifier with negative feedback.

Question 2.
Draw the frequency response curves of an amplifier with and without negative
feedback.

Answer:
Gain
A\ +— Without feedback
7 “— With feedback
Frequency—— i
Question 3.

Relate the bandwidth of an amplifier with and without feedback and comment on
the gain-bandwidth product of an amplifier.

Answer:

BW¢=BW(1 + AB)

The gain-bandwidth product of an amplifier is always a constantie BW x A = BWrx
As



Five Marks Questions

Question 1.

Derive the expression for the gain of an amplifier with negative feedback.
Answer:

The open loop gain of an amplifier is

B=~F Vi = BV.~ (3)

‘(‘rj = Vs = Vf
‘n’r.! = Vs - .Bvo_
V-i = vs = 3«&1&
Vf + 3 AV‘ = Va
Vf[l + AB} =V,
_V,
A" B Vs
- V.
V.(1+AB)
__A
A‘. = 1 + HB
Question 2.

Explain the effect of negative feedback on the stability of the gain.
Answer:
The voltage gain of an amplifier with negative feedback is



A

1+ Af

Differentiating wrt A

dA;, _ d [ A )

dA dAl1+Af
(AR ) - A1+ AB)

(+AB)°

_(-AB)1-A(o+B1)

(1+ABY

_ 1+ﬁ§-§£
C (1A

B 1
T (1+Af)

A.,r =

A — x A
a+Af)" A

1

= A W
(1+Af8)  A(Q+Apf)

dA 1
LT - —1
A NIV AR
dA; _ dA

= W 1
A A (1+Af)
As 1+Af >1, the percentage change in Aris less than percentage change in A.

Question 3.

Draw the block diagrams for the four types of negative feedback.
Answer:

1. Voltage series negative feedback.

Basic
('JI)—_ amplifier

Feedback
network

-
o

3. Voltage shunt negative feedback:



Vs amplifier 1 R

Feedback
network

3.Current series negative feedback:

V. dl..)_ mﬂﬂer iR

Feedback
network

4. Current shunt negative feedback:

Basic R,
@ el _ 9

Feedback
network

Question 4.

Derive an expression for the input impedance of an amplifier with negative
feedback.

Answer:

An amplifier should have high input impedance so that it will not load the preceding
stage or input voltage source. High input impedance for an amplifier can be achieved
with Voltage series negative feedback.

Let Ii and Vi be input current and input voltage to the basic amplifier. Vs is input to
feedback amplifier, Vf is feedback voltage and vo is the output voltage.

Input impedance of basic amplifier is



Vi
Z — T1 — {1}

Input impedance of feedback amplifier is

V. .

Input voltage to basic amplifier with negative feedback is
Vi =V.-V;
SVoBV. L B=LVi=BVY
=V,~BAV: {.A=5V.=AV.}
via+g) =V.-(@3)

Put eqn(3) in equ (2).
B
_ Vi(1 + Af)
I

= (¥) @ +48)
Zir = Z; (1+APB)from eq

As (1 + AB) > 1 for negative feedback, Zir > Z;
Hence with negative feedback, input impedance of an amplifier increases.

Question 5.

Derive an expression for the output impedance of an amplifier with negative
feedback

Answer:

w& | | o




An amplifier should have a low output impedance so that it can deliver power to

load without much loss. With negative feedback, the output impedance of the
amplifier decreases which is desirable.

Let Z, be output impedance of basic amplifier and Z.r be the output impedance with

negative feedback. A hypothetical source of voltage V, is applied at the output. By
applying KVL to the output loop,

Vo =[oZo +AV..

With negative feedback, input to basic amplifier with negative feedback is
Vi=Vs- Vs

Vi=0-V¢

Vi - V¢

{As input is short circuited, V = o}

A = [,%+ AV: becomes

Vﬂ' = Iﬂzﬂ + A(T Vf]

V. = [.Z. - AV,

v, =LZ-AfV. {B=vF
V.+ARV., =LZ

V.(1+ AR) = L%
oo %

1. 1+ Af

__Z

qu = 1 +AB

As 1+AB>1,output impedance of amplifier decreases by a factor(1+Af)

Question 6.

The input and output voltages of an amplifier are 20 mV and 5V respectively. If the
gain with nagative feedback is 100 and input impedance without feedback is 15k(},
find feedback fraction and input impedance with feedback.

Answer:

Vin=20mv =20 x 103V

Vo =5V

A= 200

Zit= 15Kk(



Question 6.

The input and output voltages of an amplifier are 20 mV and 5V respectively. If the
gain with nagative feedback is 100 and input impedance without feedback is 15k(},
find feedback fraction and input impedance with feedback.

Answer:
Vin = 20mv =20x 10-3V
Vo =5V
A= 200
Zir= 15k
Vo _ 5
A Vin - 20X 10~
_ 5000
20
= 250
__A
Ay 1+Af
100 =—299
1+ 2508

1+ 2508 =250 - 100 = 150
2508 =151

_ 151
B © 250

= 0.604.
Zy =ZQ+Af)
= 15kQ[1 + 250 X 0.604]
15kQ [1 + 151]
15 X 152 kQ
= 2265 kQ

Question 7.

An amplifier with loop gain of 25 is, subjected to a negative feedback of 12%. If open
loop gain changes by 5% due to temperature rise, find percentage change for gain
with feedback. If the gain hand with productis 1,25,000 Hz, Calculate the bandwidth
with and without feedback.

Answer:



AB =25

B=12%
_ 12 _
—-ﬁﬁ-—DJZ
< - 5%
Gain X Bandwith = 1,25,000.
AR =25
AXo0.12 =25
= _25
A T 0412
A =208.3
A X BW = 1,25,000
208.3 X BW =1,25,000
_ 1,25,000 _
BW =" 2083 600 Hz
_ A
Ar T 1+ AR
_ 208.3
1+208.3 X 0.12
_ 2083
25.9
A; X BW,; =1,25,000
156.6 X BW; =1,25,000
_1,25,000
BW}' = 8.04
= 15.54 kHs.
& = ; - %
Ay - (1+AR) A
- 1 X 5%

" 1+208.3 X0.12

-1
25.9
= 0.19%

X 5%



Question 8.

The open loop voltage gain of an amplifier is 60 dB. A negative feedback factor 0.03
is applied to it. If the open loop gain change is 10%, find

(a) closed loop gain in decibels

(b) the % change in the over all gain.

Answer:

G=60dB=201logA

20 logi0A =60

10g1oA =3

A=103=1000 {logaN =x =ax=N}

B =0.03
' %‘f— =10%
A A 1000 _ 1000

“1+Af  1+1000%0.03 31 3225
Gain with negative feedback = 20log A,

=20 log 32.25

= 20 X 1.5086,

= 30.17 dB.

da, -1 ,dA
Ay 1+AB) A

1
=— X 10%
1+1000 X 0.03

=1
=31 X10%

=0.32%

Question 9.

The gain of an amplifer falls from 100 to 40 when negative feedback is applied. If the
input voltage is IV, calculate (i) feedback factor (ii). Feedback voltage.

Answer:



A =100

Ay = 40
Vin =1V
__A
Ay 1+ AR AR
__ 100
40 " 1+1008
_ 100 _ _Vo
1+10048 = 40 - 25 A V.
w00 =25-1=15 100 = %
o) = 1;—% = 0.015. Vo = 100V
\Y
B =
Vf = ﬁv;:
= (¢.9215 X 100
=1.5V
Vi =V.-V;
1 =V.-15
V. = 2.5Volt

Question 10.

An amplifier having a gain of 700 without feedback has overall negative feedback
applied which reduces the gain to 100. Calculate feedback factor. If due to ageing of
components, the gain without feedback falls by 20%, calculate the percentage fall in

gain with feedback.
Answer:
A =700
Ay =100
-—dAﬁ =20%
__ A
Ay = 1+ A8
__ 700
100 = 1300
7 =1+708
708 =6
= 6
g = 70
= 0.0857
dA, _ 1 < dA
Ay (+Af) T A
_ 1
" (1+700 X 0.0857) X 20%
__20
60.99

= 0.016%



Question 11.

The input impedance of an amplifier is 2kQ while its output impedance with and
without feedback is 150k() and 5k(). If the gain of the amplifier is 500, calculate
(i) Input impedance with feedback

(ii) Gain with feedback.

Answer:

2.  =2kQ =2000Q Z, = 150Q.
Z. =5kQ=5000Q, A =500

__Z

qu - 1"’;‘\,&

50 =392
_ 5000

1+tAf= 150

- =33:33

Z; =Z(a+Af)

L = 2000 X 33.33
= 66.66k(Q.

A, =—BA___ 500

1+AB 3333 0

Question 12.

The gain of an amplifier is 50 and its output resistance is 2.5k(). A negative feedback
is applied so that output impedance reduces to 500€). What is the value of $? It

bandwidth before feedback is 200 kHz, what is the new bandwidth.
Answer:

A =50
Z = 2.5kQ = 25000
Loy = 50080
BW = 200kHz
. _ 7o
ﬁr._f' - 1 + ‘w

00 = -2500
5 1+ 508

= 2500 _

1+508="35 =5



-4 _
B =30 0.08
B = 0.08 X 100%
Ié) =8%

BW;, =(1+AB).BW
= [1+ 50 X 0.08]200kHz
5 X 200 kHz
- =1000 kHz
= 1MHz



