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1.1

1.2

1.3

1.4

Active load is used in the collector of the

differential amplifier of an op-amp to

(a) increase the output resistance

(b) increase the differential gain A,

(c) increase maximum peak to peak output

voltage

(d) eliminate load resistance from the circuit

[ESE-2001]

The slew rate of an op-amp is 0.5 V/usec. The
maximum frequency of a sinusoidal input of
2V, with unity gain that can be handled without
excessive distortion is

(@) 3kHz (b) 30 kHz

(c) 200 kHz (d) 2 MHz

[ESE-2001]

An op-amp is used in the circuit as shown in the
below figure. Current [ is

VS
ro
IOEER/_
R, V.
(@) Voxomst—ms (b) =
s Rs(R. + As) Rs
Vs 1 1
- d V.| —+—

[ESE-2001]

A circuit with op-amp is shown in the below figure.
The voltage V; is

AMA
VVVy
2R

> Vo
" °
V§1O—————————————

(8) 3V, -6V, (b) 2V, -3V,
(©) 2V -2V, (d) 3V, —2V,

[ESE-2001]

1.5

1.6

1.7

Operational Amplifier

Characteristics and Application

The Schmitt trigger circuit is shown in the below

figure. If V., = =10V, the tripping point for the
increasing input voltage will be
+10V
Vin
E————O Vb
S
10V E: 47 kQ
2 1k
V,=07V %
(@ 1V (b) 0.893V
(c) 0.477V (d) 0.416V [ESE-2001]

In the op-amp circuit shown below, V. > 0 and
i =1,e"'7. The output V, will be proportional to

1%

R‘l
——oV,
R,
(@ v (b) Y,
(c) e (d) In(kV)  [ESE-2002]

In the inverting op-amp circuit shown below, the
resistance Rg is chosen as R, [ R, in order to
R,

AAAA
yvvy

e
—oV,




MRDE ERSY

Analog Electronics

1.8

1.9

a
b
@
d

increase gain

reduce offset voltage
reduce offset current
increase CMRR

A~~~ —
~ = D

[ESE-2002]

An op-amp has a differential gain of 10% and a
CMRR of 100. The output voltage of the op-amp
with inputs of 120 uV and 80 uV will be
(@) 26 mV (b) 41 mV
(c) 100 mV (d) 200 mV

[ESE-2003]

Consider the following statements with reference
to an ideal voltage follower circuit as shown below:

6P

1. Unity gain and no phase shift

2. Infinite gain and 180° phase shift

3. Very high input impedance and very low
outputimpedance

4. ltis a buffer amplifier

Which of these statements are correct?

(@) 1and 3 (b) 2and 4
(c) 1,3and 4 (d) 1,2,3and 4
[ESE-2003]
In the op-amp circuit as shown below, the current
i is
ZL
| —|
| — |

v, v,

Z, ©) Z TR,

v,

) (d) V(R +2)
[ESE-2003]

1.11 Which one of the following is the correct

expression for the current 1,7

VS
—oO
blZR
Eé Rs
Vs-A, Vs
Q) 575 o5\ b) o~
@ Rs (R, +Rs) (b) R
Vs 1 1
9 d \/ _
© 7 (d) S[RL st
[ESE-2004]
1.12 Consider the following circuit:
1kQ 1kQ
1Vo MW MWW
2 kQ
1Vo—AMWW—
3kQ
1 kQ —°
1Vo MM + Vo
1 kQ
1Vo—AMWW——
1kQ
1Vo—AMWW——

What is the output voltage V; in the above circuit?
(@) 9.5V (b) 3V
(c) 32.2V (d)y 1V

[ESE-2004]

1.13 For the operational amplifier circuit shown in the

figure below, what is the maximum possible value
of A, if the voltage gain required is between —10
and -257 (The upper limit on A.is 1 MQ)

Re
AV‘V‘V‘V
R‘l
V,0—MM—
——oV,
(@) Infinity (b) 1 MQ
(c) 100 kQ (d) 40 kQ  [ESE-2007]
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1.14 What is the output voltage V, of the given circuit?

250 kQ

AAAA
VVVY

50 kQ
Vv, 0—AMW,

N ——O +
v, .

50 kQ Y

(@ 5V, +25V, (b)-5V,+3V,
(c) 25V, +25V, (d)-25V,+3V,
[ESE-2008]

1.15 Assertion (A): It is not possible to design a
current source using operational amplifier.
Reason (R): Operational amplifier is a voltage-
controlled voltage source.

(a) Both A and R are true and R is the correct
explanation of A
(b) Both A and R are true but R is not the correct
explanation of A
(c) Ais true but R is false
(d) Ais false but R is true
[ESE-2008]

1.16 For the below circuit what will be the output for
the sinusoidal input shown at the input terminal?

[ESE-2009]

1.17 For the given sinusoidal input to the circuit as
shown in the figure below, the voltage waveform
at point Pof the clamper circuit is

o P

+Vee

C
(_
Vin
—Vee
l

AAAA
VVVY
Py
2

AVaV

_VCC
[ESE-2010]

1.18 Assertion (A) : In normal operation, the non-
inverting and inverting input terminals of an
operational amplifier are at almost same potential.
Reason (R) : The two terminals are connected
together.

(a) Both A and R are true and R is the correct
explanation of A

(b) Both Aand R are true but Ris NOT the correct
explanation of A

(c) Ais true but R is false

(d) Ais false but R is true [ESE-2010]
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1.19

1.20

1.21

The circuit shown is

Py

oV

O
)
11

R,

(a
(b
(c
(d

A low pass filter
A clamper
Alag compensated inverting amplifier
A narrow band video amplifier
[ESE-2011]

— =

The circuit shown is

<)

<

<

S
o
>

>
>
>
s

<

<
Re-
<

A
O

(@) A low-pass filter
(c) A comparator

(b) A high-pass filter
(d) An all-pass filter
[ESE-2011]

In the given circuit, the magnitude of the output
voltage.

R,
AMA
VWV
R1
V,o MW -
R, . VY
v,o WW
R3 =
V3 VVVVy

| V,| =3V, + 2V, + 7V,, then the values of R,,
R,, Ryand R, are:
(@) 3kQ, 2kQ, 7 kQ and 1 kQ

(o) 1o ko L kaand12 ke
476 12

(c) 4kQ, 6 kg,g kQ and 12 kQ

(d) le,le,l kQ and 12 kQ
3 2 7

[ESE-2011]

1.22

1.23

1.24

1.25

1.26

1.27

Virtual ground property of operational amplifier

indicates that

(a) inverting and non-inverting terminals are
connected to ground.

(b) inverting and non-inverting terminals are at
the same potential.

(c) system is at rest.

(d) any one terminal is connected to ground.

[ESE-2012]

A comparator circuit is used to

(a) mark the instant when an arbitrary waveform
attains some reference level.

(b) switch off a circuit when output becomes
zero.

(c) switch on and off a circuit alternately at a
particular rate.

(d) mark the instant when the input voltage
becomes constant.

[ESE-2012]

A signal may have frequency components which
lie in the range of 0.001 Hz to 10 Hz. Which one
of the following types of couplings should be
chosen in a multistage amplifier designed to
amplify the signal?

(a) RC coupling

(b) Direct coupling

(c) Transformer coupling
(d)

d) Double tuned transformer [ESE-2013]

An operational amplifier is connected in voltage

follower configuration. Input given to this is

3 sin108wt. Compute the slew rate of operational

amplifier.

(@) 6m x10°3 V/usec (b) 3m x 103 V/usec

(c) 1.5m x 103 V/usec (d) m x 1073 V/usec
[ESE-2013]

An OP-AMP has a common mode gain of
0.01 and a differential mode gain of 10°. lIts
common mode rejection ratio would be

(a) 1077 (b) 1078
(c) 103 (d) 107

[ESE-2013]
An OP-AMP has a slew rate of 5 V/us. The largest

sine wave output voltage possible at a frequency
of 1 MHz is
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(a) 10wV (b) 5V (c) low input impedance and low output
© 2v @) >V  [ESE-2013] mpedance.

. 21 (d) low input impedance and high output

1.28 The gain and distortion of an amplifier are impedance.
respectively 150 and 5%. When used with a 10% [ESE-2016]
negative feedback the % distortion would be 1.33 An operational amplifier has a slew rate of
@ 5 ©) 9 2 V/u sec. If the peak outputis 12V, what will be

16 16 the power bandwidth?
(c) 6 (d) 8 [ESE-2014] (a) 36.5kHz (b) 26.5 kHz

1.29 A two stage amplifier with negative feedback (c) 22.5KkHz (d) 12.5KkHz
(a) canbecome unstable for larger values of B. [ESE-2016]
(b) becomeg ur)sta‘ble at high and very low 1.34 A voltage follower is used as

frequencies if Ais very large. . . o
(c) becomes unstable when the pole frequencies 1. Anisolation arlr?pllfler
become complex. 2. .A buffer amplifier |
(d) is always stable. [ESE-2014] Which of the above statements is/are correct?
(a) 1only (b) 2 only

1.30 Statement (I) : An ideal op-amp should have (c) Both1and?2 (d) Neither 1 nor 2
infinite bandwidth. [ESE-2016]
Statement (II) : An ideal op amp should have
infinite input resistance and zero output 1.35 How fast can the output of an Op-amp change
resistance. by 10V, if its slew rate is 1 V/us?

(@) Both Statement (I) and Statement (II) are (@) 5us (b) 10 us

individually true and Statement (II) is the (©) 15us (d) 20 us

correct explanation of Statement (1). [ESE-2017]
(b) Both Statement (I) and Statement (II) are

individually true but Statement (11) is not the 1.36 An ideal operational amplifier is connected as

correct explanation of Statement (I). shown in figure. What is the output voltage V,?
(c) Statement (I) is true but Statement (I1) is false. 2R
(d) Statement (I) is false but Statement (II) is true. o

[ESE-2015] >
——O0

1.31 Three identical amplifiers each having a voltage )
gain of 50 are cascaded. The open loop voltage v
gain of the combined amplifier is Vi R ’

(@) 71dB (b) 82dB
(c) 91dB (d) 102dB  [ESE-2016] ° J_ °
1.32 The_operational amplifier circuit shown in figure (a) 3V, = () 2V,
having a voltage gain of unity has
LA (c) 1V, (d) %
= v [ESE-2018]
° -=L ° 1.37 Foranop-amp having a slew rate of 2 V/us, if the
(a) high input impedance and high output input signal varies by 0.5 V in 10 us, the
impedance. maximum closed-loop voltage gain will be

(b) high input impedance and low output
impedance.

(a) 50
(c) 22

(b) 40

(d) 20 [ESE-2019]
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1.38

1.39

In order to balance the offset voltage of an
operational amplifier, a small DC voltage is applied
to input terminals where the connection is
(a) Series with both inverting as well as non—
inverting input
(b) Series with non-inverting input
(c) Shuntwith inverting input
(d) Shunt with non—-inverting input
[ESE-2020]

Multi-vibrator circuit that remains in stable state
until a triggering signal causes transition to
quasistable state and returns to stable state after
certain time is called

(a) Astable multivibrator

(b) Monostable multivibrator

(c) Bistable multivibrator
(d)

1.41 Which one of the following statements is correct

for the active filter using op-amps?

(a) High frequency response is limited by the
gain bandwidth product and slew-rate of the
op-amp.

(b) Op-amps are not providing any gain.

(c) Due tothe low inputimpedance of the op-amp,
large value resistors can be used.

(d) High frequency active filters are not more
expensive than passive filters.

[ESE-2021]

1.42 Which one of the following consists of op-amp

in inverting mode and network of R-C
components, and the op-amp being in inverting
mode it serves two purpose of amplifying and
at its output 180° shifted phase is obtained?

d) Unstable multivibrator [ESE-2020] (a) Wien’s bridge oscillator
b) R-C phase-shift illat
1.40 Whatis the output voltage for an integrator when () . phase-shilt oscilator
, , (c) Triangular wave generator
input is a step voltage for 0< <2, R,C.= 3 sec . .
(d) Charging capacitor
and V, =6V? [ESE-2022]
(@ -4V (b) 6V
(c) -8V (d) =10V [ESE-2021]
EEEE

m Operational Amplifier Characteristics and Application

11 (b 12 ® 13 (PO 14 (d 15 (b 16 d 1.7 (¢) 1.8 (b)) 1.9 (o

110 ¢) 111 (®) 112 (d) 113 () 1.14 () 1.15(d) 1.16 (d 1.17 (@ 1.18 ()
119 (8 1.20 (d) 1.21 (¢) 1.22 () 1.23 (a) 1.24 (b) 1.25 (o) 1.26 (d) 1.27 (d)
1.28 (a) 1.29 (d) 1.30 (o) 1.31 (d) 1.32 () 1.33 (b) 1.34 (c) 1.35 (b) 1.36 (a)
1.37 (b) 1.38 (b) 1.39 (b) 1.40 (a) 1.41 (a) 1.42 (b)

Operational Amplifier Characteristics and Application

1.1 (b) To prevent distortion at the output the rate of
Active load is used to increase differential gain change must also be less than the slew rate,
Ay that is,
2nfk < SR
1.2 (b) _ SR
For a sinusoidal signal of general form f< ﬂHz

v, = k sin(2nft) the maximum voltage rate of
change can be shown to be

S (%j _ 2nfk(VIs)
at maximum

voltage gain = 1
For k=2v2V and SR = 0.5 V/us
0.5

100 x2x mx2x+/2
=28.13 kHz ~ 30 kHz

Inputf =



0 .

For the increasing input voltage; (V;, = + 10 V)
.~ Triggering voltage using superposition theorem

1.7 (c)

V, e In KV,

8 XIS Electrical Engineering « Volume-ll
Solved Papers
1.3 (b) . V,
R, ie. Il -1 = =
AVAVAVAV V
Rs ]0 eV/T]VT _1 — i
_L—‘WW—‘ IR
L I E— Vs —oYV,
= fo Vinv 14 Vi
n = e
VS e e ! [O F]’
= Vi
According to virtual short theory, V=mVrin 1+Io
i
eV I,<<0
I, = Yo [Non-inverting ampilifier] V.
s So, — >>1
1.4 (d) So, we can write,
Using superposition v
For VgV, = (1+%} v, IR
V.= nV L
oR Vo=m Tlnlol?
For VSZ’ V02 = —? VSZ
= Vs in—:
Vor Vor + Voo =3V = 2V, Yo nr IR
1.5 (b) Vy = -V, InkV, where k= (I,R)

ng is chosen such that it is equal to impedance

= j—;x 0.7+ %xm =0.893V seen from the —ve terminal by replacing all the
sources by their internal impedances and this is
(d) done for reducing the effect of offset current.
We know that, 1.8 (b)
V=V, Vi A,
V, = V.= AV,+AV, and CMRR = R
' e 1, c
So, net voltage across = V = AV £1+ _Cj
diode D o @9 CMRRY,
V="Vi-V V.= 1 (120+80) = 100 x 106V
=0-V,=-VY, ¢ 2 -
So, current i through diode D (when V. > 0) V,=120-80 =40 x 108V
i= IOI:evmVT _1:| (l) . — 3 —6 1+ixL
. VO— 10° x40 x 10°°x 100 < 20 % 100

Where I, = reverse saturation current.
V= Voltage equivalent of temperature
Now current, 1.9 (c)

Vv ]
"R R }—ov0

*.» Current inside the op-amp is zero

)
(- R, e0) v
i=i B

V. =41mV
[0




MRDE ERSY

Analog Electronics

This is non-inverting amplifier with R, = A, = 0,
R, = eo.
We know that gain,

A,= 0+ RJR,)

A, =1

R, =0, R —c.
Now this is a voltage series feedback
configuration so, input impedance further
increases as compare to open loop configuration
and output impedance decreases (due to shunt
connection at output) compare to open loop
configuration.
-~ Inopen loop configuration inputimpedance is
high and output impedance is low so in this
configuration it becomes very high and very low
respectively.
- Itpassesthe inputasitis (.- A, = 1) and with
some delay so it act as buffer.

(c)

> N

>

<
<
<
-

According to virtual short theory,

Vvt =V~
)
L= R,
(b)
V.
I, =S
0 Rs
(d)

V,; — output voltage due to voltages at inverting
terminal assuming voltages at non-inverting
terminals = O.

A, 1,1 _0-W
3k 2k 1k 1k
Voy = —%[2+3+6]
11
V, = ——v
01 6

V,, — output voltage due to voltages at non-
inverting terminals keeping voltages at inverting
terminals zero.

So,
1kQ 1 kQ
AvAvAvAv AVAVAVAV
2kQ
AVAVAVAV
3kQ
AVAVAVAV -
1kQ —0
1 1ve MW + Voo
= 1kQ
1 Vo—AMMW—
1kQ
1 Vo—MW—
Equivalent circuit will be
1kQ
AVAVAVAV
6/11 kQ
AVAVAVAV -
l >_° Vo2
1Vo—MWW—
1/3 kQ
So output,
17
Voo = 1V x 1002 ] - 1V>{1+L} =V
R, 6/11 6
.. Net output according to superposition theorem
Vo = Vor + Voo
SR LA Y
6 6 6
(c)
Gain, A, = i
R1
R
Ry = ——L
AV
. 1
So, R, will be e« —
AV
So lesser the gain higher will be R,
SoforA,=-10
— R, will be maximum
-R, R 1x10°
R = —L=L="=10°Q
' -10 10 10
R, = 100 kQ
(b)

Output due to voltage at inverting terminal
keeping voltage at non-inverting terminal zero is
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Y R Y 250 1.18 (c)
or— Ta R} 2l 50 Correct reason is virtual grounding.
Voo = 5 Ve 1.19 (a)
Output voltage due voltage at non-inverting 1
terminal keeping voltage at inverting terminal zero, For low frequency Z, = /_C = oo
)
Vip = Vbxix(wij R,
(50 +50) R So,output V= _ﬁf v,
;
1 250
=V x 5(1 + Ej we will get the output for high frequency
Voz = 3Vb 7. = i =0
So according to superposition theorem, net JoC
output voltage, OutputV, = 0
Vy= Vo, + Vi So cut the high frequency.
V, = -5V, +3V, So itis a low pass filter.
1.15 (d) 1.20 (d)
It is all pass filter,
Transfer function = %
+j2n
1.21 (¢)
Vo = —%\/1 +(—%] Vs +(—%} A
1 2 3
Here, v, =V,
due to virtual ground concept = - &\/1 + &V2 + ivg
R, R, R,
v
1T B T o R R R
R, R, |%|=F4V‘+R_4V2+R_4V3
.- current inside the op-amp = 0 (R, = ) ! 2 3
y Given,
i =i =4 Vo| =3V, +2V,+7V,
R, R, R,
Independent of load so work as current source. 4 -3 2=2_42=7
. R1 2 3
Statement (A) is incorrect.
R,:R,:Ry: R,
1.16 (d) 11
Output will be at its saturated values and it is 3 : 5 : 7 :
having a phase difference of (-180°) Multiplying by 12 we get,
1.17 (a) E:2:2:12
Itis a clamper circuit, 3 2. 7
4k£2:6k£2:%k£2:12k£2
1.22 (b)

C Vo
Z °—| Yo
5 -
L ol

In virtual ground property the potential of inverting
and non-inverting end are same.
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1.23 (a)
A comparator mark the instant when an arbitrary
waveform attains some reference level.

1.24 (b)

For the application where the signal frequency is
below 10 Hz, the coupling and bypass capacitors
canno longer be treated as short circuits because
they offered extremely high impedance besides
this if these capacitor are to serve their purpose
their value must be very large which generate
the problem like high cost and size therefore at
low frequency direct coupling is used.

1.25 (b)
V = 3sin 108t
s = 2V
dt max.
:\3x1&nxcomo%u
max.
= 3n x 103 V/sec
= 3 x 103 V/usec
1.26 (d)
5
CMRR:-AQ=19—=1O7
A, 001
1.27 (d)
, . SR _5x10°_ 5
mex o  2g10° 2n
1.28 (a)
AB = 150x 10
100
=15
%D.F = ®D _ 5 _ 5
T T 14 AB 1415 16
1.30 (b)

Both the statements are correct and statement-||
is not reason of statement-|.

1.31 (d)
20 log,, A;AA; = 20 1og 50 x 50 x 50
=102 dB

1.33 (b)
(_ SR _ 2x10°
meonxV, 2xmx12
= 26.5kHz
1.35 (b)
Slewrate = 1 V/us
Vo max = 10V
S.R.
(Drnax ) VOmax
1
_10° __1
10 10°
= 10%rad/sec
1
t= =—=10
O 10010
1.36 (a)
2R
AAAA

It is non inverting amplifier,

oR
V2= \/1(1-1-?) :3\/1
1.37 (b)
AV
= A '——L
SR = Aoy
05
aAETwETE:
Ay = 40
1.38 (b)

In order to balance the offset voltage of op-amp
where external DC voltage applied most be same
in magnitude and opposite in polarity of input
offset voltage.

o————2
—

—O—b
Vo

(Polarity depends on input
offset voltage polarity)
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1.39 (b)
Mono stable multivibrator remains in stable state
until a triggering signal causes a transition to
quasi-stable state and return to stable state.

1.40 (a)
Cr
1L
|AY
R’l
v, -—'WW—:I>
l o \/D
_
C/:S
V() = —EExv(s)
R
1
o) = _R1CF3 S)

1 t
V() = —==] V()
° Ry F'g
1 -1 2
V= ——|Vdt = ——[6dt
© RrRC? 33ec£
L N R LSRRy
3 3 3

1.41 (a)
e Op-amp provides very high gainin active filters.
e Theinputimpedance of op-amp is very high,
practically in Mega-ohms.
e Due to presence of active elements, these
filters are expensive than passive filters.

1.42 (b)
Opamp in inverting mode and network of RC
components.
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