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Chapter > F;adback Amplifig,,

P

L=

04, In the circuit shown below given ;
[=95uh, V,’ 10 V. Find A, 3 ﬂnd,{ ; )
f
Iin

Pracllcc Quesllons

01, In the circuit shown below given V, = 100 mV,

Vi=95mV, V=10V ‘ + L " Basic (A) m\i‘j
5 I'ransresistance v
Find A, (§ and A__ 9 ’ Is p °§
(, ANC A! l 4 IA\‘; ' h =g L/__Anlp 5-__:;.1"‘
9 A : !
. <
Basic ‘ Vv, g;{, !
Amp 1 Iy
Feedback g
Network _YO
[5 l'
Feedback| vy,
| Network 05. A negative feedback amplifier has a clog,
J
- / ain A, = 100 and open loop gain A=
02. In the circuit shown below given I = 100 p A, SR . . d e i
; feedback factor 37
=95 uA, 1l =10mA 1
Find A, b and Ap 06. Find the type of feedback topology, vis
bin m;('m-__..lu_]‘ feedback factor 3, and Gain V/V, for the ai
(j Current 3|{| \
\Amp |
| \/
? +
l Ieedback I ' V'_ Ry
Network ’\
ﬂ_p) ‘ - R, =
R,
03. In the circuit shown below given V = 100 mV, =
V. =95mV, I =10mA :
! o 07. Recognize the type of feedback topOlOSy'y
Find A, pand A? :
f l factor 3, and Gain V /I
V.() Va
\7
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08, Find feedback topolopy %, Glain (a\') |"/\/. 12, ind /,‘“ Modbuok sad /‘“ feedbuck

R — ) l r— - A‘»- 'l()" Pp— — ._,‘.. ..L
’ l. (t ) ]'ln = 10k ! EE Rl
o — [ o IV AR | —
\,.( ) ] P S S
T
Ry = |
il i
: f=01 |V,

Linked data question:

13 An Amplifier  with open loop gain A =
1000 1 100 is available, It ix required (o have an
amplifier whoso voltage gain varies by no more

09. The circuit shown below, piven A = 10°
= 0.02 for the basic Amplifier

Z, = 10KkQ, Z =500 Q. than 0.1%. Find
Find Z, [Closed loop], 7, |Closed loop] (1) value of feedback factor A
| (b) Gain with feedback
10° .

/ ,‘I 14, A capacitively coupled amplifier has a midband
V:' ,_ ~ VoER, gain of 100, a single low frequency pole at 100 [z
) B=0.02 el and single high frequency pole at 10kHz. Negative
v 1 feedback is employed so that the midband goin is

reduced to 10, What are the upper and lower 3 dB
frequency of closed loop gain?

). Assuming V_ = 0.1sin2r500t, what is V., for the . _

circuit shown in problem (09) 15, A series-shunt feedback amplifier employs a basic
amplifier with input and output resistance ench
of 1kQ and A = 2000 V/V. The feedback fuctor

- Given the basic amplifier (op-amp) has A = 10*, P=0.1. Find A R (feedback), R (feedback).
R =10°Q, R =1kQ
Find VIV,

16. A series-shunt feedback cireuit employs a basic
amplifier with a d.c gain of 10* V/V. This amplificr
has a single break frequency and its unity gain
frequency of IMHz, The input resistance of basic

' % 8 amplifier is 10KQ and output resistance is 1KQ. The
Vs = 2k
< ~ and R (feedback).

f0

(\)

feedback fuctor 3 = 0,1 V/V. Find R (feedback)

_.’-r'l-; | ABK an expeort ik
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17. A feedback amplifier utilizing voltage sampling
and employing a basic voltage amplifier with gain
100 V/V and an output resistance of 1000, has a
closed loop output resistance of 100Q. What is the
closed loop gain? If the basic amplifier is used to
implement a unity gain voltage buffer, what is the

output resistance.

18. (a) Find the feedback topology given by R,

(b) Find the approximate voltage gain V/V,

+Vec
Rc
Rf
Is MW o Vo
= Loy
R v
+ =
Vin

19. Find the feedback topology and voltage gain V/V.,
Ify, <<PBRg (or) R, >> /g,

I

20. Find the feedback topology and feedback &q"l
I +Vee

A
vy
AAAA

RCl: ERcz

Vo

21. Find1/1 and the feedback topology

+Vee

I,

R,
+ =
LA T
1 ]‘

22. Find the approximate voltage gain \
if Ry >> 1/g

+Vee
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23, Anamplifier with gain 1000 feedback with [§ = 0,1

has a gain change of 20% duc to temperature, what

is the change in gain of the feedback amplifier?

24. Recognize the feedback topology and find [3

26.

\
Ry,

Find approximate gain V/V,
Vee

28,

29,

Itecopnize the feedback, and find 1 /Y if the loop
pain s large

v

A common base amplifier is shown

VAR

|
v.(‘L)

L i,
. 4
This amplificr is redrawn in this fashion.
f
h
z

I

Recognize the feedback m this discme weemer

Recognize the feechuck m hasc =moe Sdiiwer
and source follower crromr

Ve

-
IK\ \
. - N
V, IRy
- |
-
I\‘[\‘\
|
Ve - :
§ L — N
SR

-
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30. Recognize the feedback topology

Vce
Load
4—
VA
=) Rg

|IL

31.

What type of feedback is the circuit shown?

32. Find approximate voltage gain V/V, and feedback
topology?

T+V

\‘
\l

33. Recognize the feedback topology?

34. Find the feedback topology

4 |
Re

35. Find the feedback topology
]’+V

AAAA
vy

REi

1—AAAA
YWy
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1o, Revopnize the edbaek topolopy

iy
l :3‘“
t

0 Find the teedback topolopy
R

= ,
L Y
, l : L
I KI\ ‘l J,,

i MWW |

38,

™ SR - . - - -~ SRpAe ". E:
l " [ome i"l“'“’ ""' "““m o""‘"' “'“'m" L I"rn o"““' 1”‘ .1..: luh-orlmlun Paokages
— ':n M’mrdublo :r... l Avm.m- M um | oM ||9M|1m and :M mm'

Solutions
"'.
y \'n
Solt A - 7 ok 'T'I'I(I'\’ = 2000 V/V
/ )4 /
| Q;“ = Y < 0.0005vv
Agm B n 2000
COLUAR T 2000 x 08 x 0 1y <100
02,
Solt A ll.“
A - I I..l' ) I:);::\/\ 2000
Sl o 05“\ ¢ v \ A
A I, 10mA 93X 107, Are AP 100
(IRN
Sol: A=y !';' Vi 'é:‘l"'\',\ 20V
BRIV,
ly
- A —
A, LT AP 0,1 mA/V
04, ;
Sol: A= |\" B =2 X 10"V/A

e (100~ 95)10 "

e = 95pANY
A 2% 10°

ETIL
,\[” l "\“ o l '(2\“)“\0‘\'() ll) l“\/A
05, |
A 100
Sl Ace = T AD = A g = 1000
Al = 999
V= ‘:‘(’)‘ﬁ) = 090x 10"
06,
Sol: Series = Shunt | VCVS)
Ry
b= Ryt Ry
V‘; » Irgz I | l{)
\"AR | R

| A!Kr AN .I'OQI(

e B

B
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07. 11.
Sol: Shunt - Shunt [CCVS] Sol:
V.= (R K |miMe i
=elE . L
~P=Gain =" Rr . X
— Gain =~* =—Ry v, VaE % N0ty
I, h: h 4
08- KCL .
Sol: Series - Series [VCCS] “Va=Ve _ Va _Va=Vo _ 0
I, 1k 100k IM
‘V\IQN — ->V,=-1011V,-10°V, (1)
2
+ V,—10'V, V,+V,, V,
= = 1501
->V,= WVO ——--(2)
V=1
: "R’I 5 Sub (2) in (1)
=_— 101
“Ri+R: Ry’ v,=- 1011 [5] vi|-10°v,
: _ I, _Ri+Ry+Ry
Gain (g,) = 7 R.Rs [ % —— 8682
__1 __ RiRs :
B—_g?:lil’l Ri+R2+R3
12.
09. Sol: Zit = Zin == 105]( =10
Sol: Z_.=Z [1+AB] 1+AB 1+10°(0.1)
= 10 k[1+10°(0.02)] Z,.=Z [1+AB] = 10°[1+10%0.1)]
=20 MQ =10 MQ
o
“TT+A 1.
=00 dA. _ 100 _
1+10°(0.02) Sol: ~5-*=1qgo = 0!
dAr _ il :
=0.25Q A = 01% =155 |
dAf _ dA/A
Ar  1+AB v i
10. :
= 1+AB =g pigg = 100
Sol: V.=A,.V,
A ] AB=99
[ 1+AP 99 ;
: =B= 1000 = 0.099
= (50) (0.1 sin27500t) £
A=A 1000 __=10
= 5 sin 21500t TT+AP 1+ IOOO[OD?

Group? s i

“‘* ; AC E India’s Best Online Coaching Platform for GATE, ESE, PSUs, 88C-JE, 85C, Banks,
: g J Enjoy a smooth online learning experience in various languages at your co!

ONLINE

i




i} ACE

Feedback Amplifie

LA e ’ 53 {
14. :
= s = 100 2
Sol: fL= = 10Hz
1+AR =
Where = 1+AB_ - 10 =10
Ac 10 1Q
fi=fu[1 + AB] = 10k[10] = | 100kHz 2007
= 1
15. RL+R 1
cA—_ A 2X 103 A Bt joL
Sol: Aq=772==—_2X10°
R, = Ik[1+AB] = 201 kO i
R, = IK/I+AB = 4.975 O L= 00x
16. f=Af,=IM=10'f, 17,
P a-_ A g
sol A= 5 =1+}'\0f =100 Sol: A=100
oy O The  1*iT00 R, = 10000
b=, 1+—10" oy R =100Q
R =R _[1+AB] = 10k & T V% A
; J100 Ar= 2
= 104410 1+AB
I3 Ro=1Re . 14ap=1000 _,
/100 ‘T 1+Ap T I TAB=Tho =100
1
=10+ ) A _ 100 =
L_'_—-}-jig ..Af 1+AB 0 10
110 10 Buffer B = |
=R+ 5 R. __ 1000
R HioC "R°—1+AB 1+100(1) ~ 299
Rg=10M
4
Rasdo 18.
Sol: Shunt - Shunt [CCVS]
1 o__RFIS__RF Rs
—nF
27 Vo =__I{_F
= Va Rs
R, =10¢
R, =10M
: . £ ' 19.
oC=j—— =j== .
. 1108 =J2nfC I70° Sol: Series - Series[VCCS]
“C:annF Vo=_I\O/RC
+ 3
AB 1+ I,Of W+1T—f— Vo _ Rc
l-r_]m J]OO Vm RE
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25.
Sol:
—“W———°
Rp Yo
+
Vin S Re
VoRE
21.
Sol: , —o 26.
Iy Sol: VCCS [Series - Series]
R -__RiRy _
I % R B—R1+R2+R3 11.9
R\ R,=100Q
=640 Q
:> - IS = IORl RZ
Rr+R; R,=100Q
I, R
I—s_—[l +EF— Gain Ivf:]:lﬁ
M)._ _13(600) 0l —'600 =
22, V.5V, 119 — 502
Sol: \\/,:, =—§—§ [Gain of single ended and differential
stage are same] 27.
Sol: Seriesv- Series [VCCS)
=Vs L _ 1
23. L= Re=V." Rs
Sol: A= 1000
o 28.
5d: 0.1 Sol: Shunt - Series (or) Current - Current feedback
T =20%
29,
dAr _ dA/A Sol: Series - Shunt
i 1+Ap @
L 20% g |
T1+10%0) ~ 02% 3 <;;
® |
24, \
Sol: VCVS [Series - Shunt] +
§: Rg Vo 1
__Ri g {
B=Ry+R, =i
e
S, AC E India’s Best Online Coaching Platform for GATE, ESE, PSUs, S8SC-JE, SSC, Banks, 0_1'419:_“/._;{
iﬁs ONLINE Enjoy a smooth online learning experience in various languages at your con'_ﬂi‘ffl—/%
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Sol: Senes - Shunt

32,

Sol: Series - Shunt

Sol: Scries - Shunt

55
— e S —————— —«—-..-—%..m\____.___,_.______“ e e ———————————
JS.
Sol: Voltage at iput Current at output |Seriey - Scrics] Sol: Shunt - Series
Jo.
Sol: Scries - Serjes [VCCS)
\ —
37.
Sol: Shunt - Shunt
YR VM _ LR -
]{; + Rl in Rl 38.
VlW“ \,° Sol: Scries - Scries [VCCS)
! =V
b= R
7
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> Operational Amplifiers

Practice Questions

01. In the circuit shown below, find I and V,?

1kQ

02. In the circuit shown below, find V, and I,?

2kQ

AMA
wr

3kQ
o——Hth—!
2V Iy

....4)‘v,0

d
-

21kQ

3

03. For the circuit shown below, find output voltage

(V,) and output current (I)?
3kQ
——M——
I
_°Vo
-F
ImA

04. Find the output voltage V,?
R

R
R _h W

+ vy -_
+ Vo
+

]

0s.

06.

07.

08.

Find relation between V, and V  in the Circy)

shown below.

e
T

Vo

Find the output voltage V?

: !
Vin =
= + Va

——MWW—
R
2Vo—AMWW—
3ye A .
4V°—'ng— i Vo
Find the output voltageV,?
—MWW—
2kQ
i
o R
= i —0
1kQ Vo
Y \ )
1
2V
3V KO

Find the output voltage V?

Lk
1kQ
3v v "‘1‘7‘1 =
5V +
1kQ
1kQ

_...4)'\,

0
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mACE A

09. Find the output voltage v,?
C

2C
2sint (V) o—‘, 0
2C X ;
V 0
3sint (V) H 0 "

Isint (V)

12, Find output voltage V ?

2H

10. Find the output voltage Vo? 13. For the ideal op-amp circuit find the output

3L current I ?
L 4k
3sint (mV)
Isint (111V)m —{’/0
o ImA 30
T - = " £3k0
14. Find the output current in figure shown below.
(a) t=0 |4F Assume op-amp to be ideal.
—:ir:— 1kQ
1kQ Ve ——
— >— 2kQ
I [“‘ b,
| = : + -
fid - 1 le
! + Io
v 2V 1kQ
Find V. at t = Imsec, if capacitor is initially = g
uncharged? 15. An Amplifier has an output signal of 2V for an input
| of 50mV. Find its voltage gain A,? Find A -
(b L0 1ur
| kO + k= 16. An amplifier has power gain of 800. What is the
M decibel power gain?
T’ 9V,
|J 17. An attenuator reduces signal power by a factor of
T - 10,000. What is this loss expressed in dB.

Fi V. at t = 0.5msec, if capacitor is 5 b5 pvwer gaih of 23dB; Ifthe input
od Voiand.Y, 18. An amplifier p
initally uncharged? is ImW, what is the output?

ries | ABK an expert
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19. A 3 stage amplifier has gains of 10 dB, 16dB and
14dB per section. What is the total dB gain?

20. Anamplifier has a gain of 26dB. If the input signal
is 10mV, what is the output?

21. Determine the input impedance of the circuit
shown?

o >}_‘

22. Determine the input impedance and output voltage
for the circuit shown.
20k

5kQ

!_""_D__q
+ Vo
0 |,

vin

in

23. An amplifier for an input current of SOpA produces
an output of 4V, find the transresistance of the

circuit?

24. Given an input voltage of 0.4V in the circuit, what
is the load current and the transconductance (g_) of
the circuit?.

10‘ 1kQ

"

ANalog Circ,ii. il

25. What is the input impedance and voltage gaip for
the circuit given?

\
Vin ;

—0
/ Vo
10kQ

wy

= 21kQ
3kQ

70kQ

26. An audio preamplifier needs to reproduce signalsas |
high as 20 kHz. The maximum output swingis 10V
peak. What is the minimum acceptable slew rate for |
the op-amp used?

27. For a typical op-amp if the compensating capacitor
is 35pF and this internal capacitor charging curren '
is 15pA, find the slew rate? If the peak value of
input is 12V, determine the maximum possibk |
frequency of input voltage that can be appliedw;
get undistorted output?

28. In response to a square wave input, the Outpmdfh;'
an op-amp changed from -3V to +3V over aﬁ“‘i
interval of 0.25 psec. Determine the slew rat¢ of &

op-amp.

.‘r.

29. The input signal V, to an op-amP ¢

"
0.04 sin 1.13x10% t (V) is to be amplified

oo’
maximum extent. How much maximum galﬂ pst‘ﬁvf‘
/ o

had by using op-amp with slew rate of 0. 4V

Enjoy a smooth online learning experience in various languages at your conv
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’ Operational Amplifiers
B 59 ) 1
10, For the fmfrumcn@lion amplifier, determine the Ik
valuc of R if the gain required i 10007 “w
s 10002 100¢) 25t ™.
V, . l /——**v
| 1 Ve 2v
iooa
| 34. Find R_ if open loop gain = 10
— 10k
v, r
_ I ' 10 ‘
31. Determine the output voltage of the op-amp R, -
differentiator for the triangular wave input? -
35. Find output voltage V_ shown in the below circuit
2.2k0 P ge vV,
W T
V,.. —b__
0.001uF —
. H —0\/‘J | >_‘
s —
——t -
& 4 =  1k0 G
1k
1VU|
SVE..... 36. Find the output voltage V, shown in the circuit
1 \ 1 0psec /\ below.
' ' {
Spsec \1 \ 3k
5\’/. ...... \/ —=—
2kQ)
S ! ) P
32 An op-amp has a poor gain = 5 (open loop gain) m iy
find its output voltage V,? kO
10kQ2
W
1kQ 37. Find the output voltage V. shown in the circuit
P ge v,
- —Vo below.
Y / 1k
v I_
- ImA
- 4
%
= 5 Ve
8. an op-amp has a poor open loop gain A = 10, < 1Q
find \A 1kQ
SR Regular Live Doubt clearing Sessions | Free Online Test Series | ASK an expert
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Analog Circuf;

38. Find the input resistance R, ?

2K
2k
e o I
oy,
+
lin
V. 1k

39. The circuit shown is a second order active filter.
What type of filter is the circuit shown?

R,
LAALA C
R | g 1c,
+ o
\Aﬁsg (:TE Vo

40. The circuit shown is a second order active filter.
What type of filter is the circuit shown?
C

R, R

Vo

The circuit shown is a second order active filter.
Whit type of filter is the circuit shown?

41.

G,
— —
R

!

42. The circuit shown is a second order active filter.
What type of filter is the circuit shown?

R
vin

—-0

Vo

R
F—MM'—_—
c | C
Vio— —
R Vo

43. The operational amplifier has a slew rate of

0.5V/psec as shown
330k
10k |
Vi I
- Lovo
L

The amplifier is capable of amplifying input signals
V,=0.01sin 10%(t) (V)

V,=0.05 sin 350x10¢t (V)

V,=0.1 sin 200x10° t (V)

V,=0.2 5in 50x10° t (V)

Determine whether the output will be distorted due

to slew rate limitation in each case.

44.

bandwidth of amp.
% —O
Vin VO
1k

find A and 0 for sustained oscillations

-/ Non inverting Attenuator
amp 10£0 0.01
Inverting Phase shift
amp 52180 circuit A £9

The gain - bandwidth product (or) unity gain
frequency is 1 MHz for the op-amp. Find the |

SR e L e e

45. The block diagram shown is that of an OSCW%\E

R
e

§
4
¥

f
.
13
I}
§
i
?;‘.
5
33
£
i
i
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47.

48.

49,

50.

S fosmatng Pabiimtiome 61

ners

mp

Operatfional A

For the Wien bridge oscillator find the oscillating
frequency

Find R_ for sustained oscillations in Colpitts
oscillator

= 1ImH

O-ZuF'_:Qo!E

Find R, for sustained oscillations in Hartley
oscillator

2.5k

What is id—d)
do

for an ideal oscillator?

What is an amplifier which has high R, and low R?
What is amplifier which has low R, and low R?

What is an amplifier which has high R, and
high R?
What is amplifier which has low R._and high R;?

Which oscillator is used in the audio range from
20 Hz to 100 kHz and it is a variable oscillator?

5S.

56.

57.

58.

59.

Find the output voltage of the non-inverting

amplifier if the input offset voltage is 3mV
SkQ

\,0

Find the output offset voltage if I, = 03pA &
I;,=029 nA
9kQY
Find the output offset voltage if I;, = 03pA &
I;,=0.29 pA
10kQ
10kQ
-~ \',0
SkQ

If the input bias current ;=03 pAand I_=50 nA.
Find the currents I;, and I, drawn by op-amp?
(Assume >0

Vo

Consider a non-inverting amplifier with an input
current of 80 nA and input offset voltage of SmV.
FindV ?

6kQY
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60.

61.

62.

Which of the following statements are TRUE about
the operational amplifier?

(2) Op-amps have very low output impedance

(b) Op-amps have very high input impedance

(¢) Op-amps have very high open loop voltage gain
(d) Op-amps have very high slew rate

For the op-amp shown CMRR is 80dB and common
mode voltage gain is 1 then
1SmV
99mV

o

[o SN
10ImV

-15mV
(2) Common mode signal is 2mV
(b) Diflerential mode signal is 2mV
(c) Output voltage V,is 15V
(d) The given op-amp operated
saturation region

in  negative

For the given circuit, the correct frequency

response is:

Vo

1 0kQ
17kQ

(a) The cut-off frequency f,, =21.9kHz

3dB

(b) Quality factor, Q = 0.704
(¢) The maximum pass band gain = 4dB
(d) It is butterworth high pass filter

—

Solutions \
—
01.

: 1K |, _
Sol: Vo =[l +%Ll]\’, =[l + ﬁ]?ﬁ =4.5V ang

I,+1.=1
Ioz IL_IF
_45 _ 4’] 6mA
T 1K 1K
3V

]
-
-—

__/VVW———‘VV—VV' d
-~

* V)
lo
1k lIL
02.
; =|=Re |y =|=2k |, - =4
lo=lxk—Lk= ng\/n ]_[ 1\{2]
03.
Sol: V,=(3k).lm =-3V and l0 =—-lmA
04.
Sol:
IAIRI R
"
-l:T - R
) Vo, i L]
+
v |
From Vorr
=[1+}]3=6V and
Vo= :I%VO‘ =—6V
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Operational Amp!

. Sol: From the figure,
b V -%Vln =— Vm Ilnd

02

Vor = Va
.'.V02=—- 01
Sol: KCL,
0-2_.0-3 .0-4,0-V _
R Rt =0

SV, =-2+3+4)=9V

- 0.

~ Sol: Let V,

G V-1,V-2 V-3 _
K "Ik Tk -0

=3V=1+4+2+3=6V
= V=2Vand

Vo= [1 +[f——l§]]zv =6V

- 08.
. Sol: Thevenin’s equivalent at non-inverting terminal,

0.5K
25V
KCL at inverting node terminal,

25-3 25—V, _
Kk Tk -0

=V, =2V

(OR)
By substractor,
“Vi=5-3=2V

*Vo=-10 sin t (V)

I KCL, Zslint +3sint _ 0= Vo

o R ) 1
sC2 sC2 sC

10,
Sol: V= -10.5 sin (1) mV

corey 3sint o lsint _ 0-V,
“KCL 5L+ 8L = 360)

I1.
Sol: (a)

—= i
|

k. = Im. N
Vo= [1dt= M0 am) = 1v

(b) Ve= [—'C—] = T‘b'l.‘;,-(o.sm) =0.5V

“V,=-0.5V

12.
Sol: V =-2cos t (V)

Vo _ 25 =524
['V.‘;‘ FutVe=3 dt"=\

ie,V,= [—‘3-2— 4 2sin0=-2cost V

13.
Sol: Io =—[l t %f-llm =—[l + it—k—]lm =—Lma

15.

Sol: 2 __

Av= 0.05 ~ 40 — Av an =20 log40 =32dB

16.

Sol: An amplifier power gain, A, = 800.
in decibel,
Ap,, = 10 log 800 = 29.03 dB

ihers
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17. 24.
Sol: Loss expressed in db, Sol: By (I)(EL,
= 10log Tgugg =—40db e —10=0
= 1,=20pA :

18. Transconductance, g =755 =50uS
Sol: Power gain in db’s, Appp =23 db

25.

= 10log(A,)

Power gain, A, = 199.526 and

Ap= II:—,: = output,Po = Ap.P;y,
=199.526 x ImW
=199.5 mW

19.
Sol: Total gain in db,
=10db + 16db +14db = 40db

Sol: From the circuit,
input resistance, R,_ =470k
Voltage gain, Ay = %

By KCL,

,\/m \/in_vﬂ_
3Kk T2k O
S V,=8V,

So, A, =8
26.

Sol: Given, frequency, f; =20 KHz
max output swing, V =10V

20.
Sol: Gain in db’s = 26db = 20log(A) Slew rate for the op-amp,
. A=19.95 SR=2nf_V,__
So, A= = 2 x 20K * 10
=V,=19.95 x 10m =1.257 V/usec
=0.1995V
27.
21. Sol: Given, C =35 pF
Sol: Given, op-amp draws no Current, i.e., L. =0 =15pA
So, input resistance, R = }{in = 00( slew rate,
i _dVe _ 1 _15pA |
) o Given,V_=12V %
Sol: From the circuit, oo i ]
maximum possible frequency,
R _=5KQ and __ SR _ j
in R fm = 2nvm = 5684KI{Z }
Vo=—g} -V == 5KV |
! 7
V=-4V 5 3-(-3) |
= it in X o AV _ 2T\~ — g
i
. . 4V it 4
Sol: Transresistance, Rm = 50, A" = 80k Sol: Given, V. = 0.04 sin(1.13x10%) V 7
:

e

(L ¢
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where, ® = 1.13%10° rad/sec. o
o _
- SR=(rf,)V, e i/ L S 1000
0.4 % 10° Re 470k Vi-V,
=Va=1713%10° 13x105—35398V R =9409 O
. _ 3.5398
- Gain= Vi =70.04 —885
31.
Sol: £
. =—RC 2 =- 2.2;1(%—&) =—44vV
Vo2 100Q 1000
44Vf[-----
Vol
o 5ul  10p
4.4V L .
32.
R Sol: Output voltage, Vo=A.(V, -V
’ =(0-V).A
V-=Vo, V-V Vo + Vi
100t~ jo0 - =0=V=-tVe () S0, Vy==A.V -—— (1)
V=1  VWn-—
vV V-Vu _ _ Vo By KCL, 7+ — =0
100+t 100 =0=V="7... ¥)) y 1K 10K
CIIVE=V +10
From (1) & (2) Vo+10
11
% =3 VO -;v[)? VO = [Vm " V02] ........ (3)
v,, V Vo=V, _ [Vo‘*‘ 10‘
470k02 QRG o _qg (@) From equation (1), Vo =-35.
470k PRI # g0 oetons )
& . 16V0 = —50
. 50
=>V,=—3¢V
(V2‘V02—V1 +V01) [(Vz Vl) Vi +V2] =0
470k Ra 33.
w 2(Va— V1) =i Sol: Output Voltage, V0 =A.(V,-V))
470k Rg =107 ]
V. =10Q2 -V,) -———(1)
L V. 0V V\l Vi
2= = + N Y0 o
INVV() :\/0=2.5VN
1= Voo o 2
a0kt Rg =0 From equation ------- (1),
:ﬁ‘ AC E Regular Live Doubt clearing Sessions | Free Online Test Sories | ASK an expert
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Roly 11, TR (hilleiy effet)
0k
I
18,
Kol v, = \5” “Vind V- ¥, =1V,
VN g“ - lV
V, =32V
A,
Mol Vo= () k= V=V,
TS v“‘"”“ v" w JY = ’ VII
Vo= =4y
37,
Soli v, = \')/,“ = Vi
I = v"’kv"
|V = g" Vi

]

34,

Sol: Vu",l f 3”%.**2%.

lln - Vm ikz Vm

v‘" -

i 139
3‘)‘ ‘
Sol: = 0 cap OC ~ Vy o OV LpF
T = cap§C - Vi = 0V

I

!
A), ,

e el d e Y 4
‘y'l’- pe ,/,;.,:,{/ // /},// /y;
Al i
gy VML Y/ Y,
i /) ////'i/:/f‘/ 2 by * ’//

Al

ol = emplH. =Yy '///4’,/;
T = Yy 0|
4-;, ¢, 1 }///,/f -

Boit l'/, o (7

B =0.5Y /1w

Condition, S¥.simal 4 S trpng
Blew 1aty I cakonand w o

Vi =30, = 0,35 sin 1t/ 1
-9 (1 s ™ Ygnaz = 0,53 Yy s

Y = B3V, = 1.5 sin 397 198

= Y, =051 Yipsee
Y, =33V, = 3.3 sin 00108
2 B ™ Y = 0.0 Vi seg
V.= 33Y, = 6.4 sin S92 W7t
2 18R = 0.33 Vs vec
Yo Vo = 10 distortion
Y, V., distortion
44,
Sol: Gain= |4 ‘é” = () , ,]
GBW =10, BW = 11 A
BW =107 1z e
)
.
% 9
S0l: Loop gain =1 /360 4’#
10 £00.01) (A £6) 52189 =1 £39. ;ﬁ%

A=2,0= 180
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46. l 1 5S.
Sol: @0 =RC = M) Ik rad/sec Sol:
1
= 2zRC
v,
= 159.155 Hz
47.
sol: Re=C1
o 1k T G i
0.2u Vo=[1+19—]‘\t](vm+2)
=Ry= O'T 1k = 2kQ
M =10(2 + 0.003)
=20.03V
- 48. & i
Sol: &=, 56.
=R, = B{_—‘ Sol: V =1_(9k)
) = 0.3pA(9K)
= 2.5k{0:1) ; 7”AV
: =27m
=500 Q
¥ 49 57.
; S | dé Sol: V, (error) = 10KI_ [Skis the compensation resistor]
i = 10K[I,, - 1|
= 10k (0.01p)
0. =0.1 mV
ol: Voltage amplifier [VCVS]
S8.
L Seol: Bias current Iy = m
ol: Transresistance amplifier [CCVS] g A 21
Input oftset current L =L ~ L.
Y
e 1y + 1 =2(0.30) = 0.6 wA
- Yol Trange SinGe ifier [VCCS
Imansconductance amplifier [VCCS] I, ~ 1. = 50 nA
221, =0.6u+50n
N ‘- Bl L
: Loy = 0.61 + 30n
S0l Current amplifier [CCCS) BL= s —
L, = 0325 nA
‘:4‘ Sl =1, - 50 nA
SOl Wigy bridge oscillator. I, =0.275 pA
es | ASK an expert
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i. i A v A T S RIS, 7 2 “\\
' —— ~ -~ e
AL Anu (R dX
NS Sal 1T we Qowhd redraw the SR R
\ 5 = Rl key 2 onder LBE ‘*‘\
' \m"""i‘l--\» 3 5 RS
- —-iw-- : \AQ i
o} SR
\ - -
P “ WP I:\WF
= Chmpaasaton reatr l
RS | S we keow, the cut off tragueny
{ i~ o 2y R R GG

=X W) = 3 X\ E P
‘ N

=3 RKm\V : :
! " =N
L Amut(@ ™o =21 O kHz

Sel: Op-amps have | AR =R, QC, = C, = Qualwy

~ ioput wepadance very high

~ cugput wpadance vy ow | Where K = DC gain, K-l*%-l"ﬂ ¥

- open lovp voltge gain veey Righ SK=18

- slow rar veny h\k\\h i = In dovable, K‘ =) ‘\\gﬂnm“
S, Quality factor, Q = 0. 708

61, Ams: (b o) j [t is Butterworth fow pass filter
Sel: For the Op-amp circuit, V, = 2m\, Vo= IV
CMRR = S4B = CMRR = 10* = w4, = 10*
Then V, =A,V, = AN
=20+01=V, =200V
As V, excends passive supply voltage, it operatad in

+ve saturation region.
ﬁ mxmmm&mmmmmmmmw
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