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01.    Ans: (d) 
Sol:  
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 D1,D2 are reverse biased and D3 is   

  forward biased.  

i.e., D3 only conducts.  

   I0 = 3/5K = 0.6mA 

 

02.    Ans: (b) 
Sol: 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
  D2 & D3 are reverse biased and ‘D1’ is 

forward biased.  
 i.e.,  D1 only conduct  

  I0  = 
K5

15
 = 0.8mA 

 
03.  Ans: (d) 
Sol: Let diodes D1 & D2 are forward biased.  

 V0 = 0 volt 

 I2 = 
K5

010 
 = 2mA 

 I3 = 
K10

)10(0 
 = 1mA 

 Apply KVL at nodes ‘V0’: 
 –I1 + I3 – I2 = 0 
 I1 = –(I2–I3) = –1mA 
 
 
 
 
 
 
 
 
 
 

 
 So, D1

  is reverse biased & D2 is forward 
biased   

 

  ‘D1’ act as an open circuit & D2 is act as 
short circuit.  
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 Then circuit becomes  
  
 
 
 
 
 
 
 
 
 

 10
k15

20
k10V0 






  

  V0 = 3.33V 
 
04.  Ans: (c) 
  
Sol: 
 
 
 
 

 
  
 Apply KVL to the loop:  

Vin – 2 – Vx = 0 

  Vx = Vin–2 ----- (1) 
 Given, Vin range = –5V to 5V 

  Vx range = –7V to 3V   [∵ from eq (1)] 
 Diode ON for Vx > 0V 

  V0 = Vx  
 Diode OFF for Vx < 0V 

 V0 = 0 V 

 V0 range = 0 to 3V 
 

 Output wave form: 
 
 
 
 
 
 
 

 Transfer characteristics:  
 
 
 
  
  
 
  
 
 

05. Ans: (b) 
Sol: 

 

 

     

  

 
        For Vi < – 2Volt, Diode ON 

  V0 = – 2Volt 

 For Vi > – 2Volt, Diode OFF 

  V0 = Vi 

 
  
  
 
 
 
 

 

 
06. Ans: (c) 
Sol: For positive half cycle diode Forward 

biased and Capacitor start charging towards 
peak value. 

 

  VC = Vm= 5V  

  V0 = Vin – VC = Vin – 5  

 Vin range = – 5V to +5V 
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  V0 range = – 10V to 0V 

 
 
 
 
 

 
07.  Ans: (d) 
Sol: For +ve cycle, diode ‘ON’, then capacitor 

starts charging  

  VC = Vm – 7 = 10 – 7 = 3V 

 Now diode OFF for rest of cycle 

  V0 = –VC +Vin 

         = Vin –3 

  Vin range : –10V to +10V 

  V0 range: –13V to 7V  

 

 

 

  

 

 

 
 
 

 

08.  Ans: (a) 
Sol:  Always start the analysis of clamping 

circuit with that part of the cycle that will 
forward bias the diodes this diode is 
forward bias during negative cycle.   

 

 For negative cycle diode ON, then capacitor 
starts charging   

  VC = VP + 9 

          = 12 + 9  

        = 21V 
 

 Now diode OFF for rest of cycle.  

  V0 = VC + Vin  

         = 21 + Vin  

 Vin range: –12 to +12V 

 V0 range: 9V to 33V 
 
 
 
 
  

 
 
 
 
 
 
09.  Ans: (b) 
Sol: During positive cycle, 
 D1 forward biased & D2 Reverse biased. 
  
 
 
 
 
 
 

 
1CV = Vin = 6volt 

 

 During negative cycle, 
 D1 reverse biased & D2 forward biased. 
 
 
  
  
 
 

 

 VC2 = – 6 – 6 = –12V 
 

 Capacitor C2 will charge to negative voltage 
of magnitude 12V 
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01.   Ans: (c) 
Sol:  
 

 
 
 
 
 
 
 
 
 
 

Given,   

 VB = 4V 

 VBE = 0.7 

 VB – VE = 0.7 

 VE = VB –7= 3.3V 

 IE = 
K3.3

3.3
= 1mA 

 Let transisotr in active region 

 IC = /(+1) . IE = 0.99mA 

 IB =  IC/ = 9.9A  

VC = 10 – 4.71030.9910-3 = 5.347V 

  VC
 >VB  

  Transistor in the active region.  
 
02.  Ans: (b) 
Sol: 
 
 
 
 
 
  
 

 
 
 

VE = VB – VBE = 6 – 0.7 = 5.3V  

IE = 
K3.3

3.5
= 1.6mA 

 

Let transistor is active region 

 IC =  


1
IE 

 IC = 1.59mA 
 VC = 2.55V 
 VC < VB  

 Transistor in saturation region 
  VCE(sat) = 0.2V 
 VC –VE = 0.2 
 VC = 5.3+0.2 
  VC = 5.5V 
 
 
 
 
 
 

 

  IC = 
K7.4

5.510 
 = 0.957mA 

 IB = 1.6 – 0.957 = 0.643mA 

 = 
mA643.0

mA957.0

I

I

B

C  =1.483 

 forced < active 

 
03.   Ans: (c) 
Sol: 
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6V 
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+ 
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+ 

– 
0.2 V = VCE 

VE=5.3 V 

VC= 5.5 V 
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 VE = –0.7V 
 Transistor in cut off region  
 IC = IB = IE = 0A 
 VCE = 10V 
 VE = 0V  
 VC = 10V 
 VB = 0V 
 

04. Ans: (c) 
Sol: 
 
 
 
 
 
 
 

  

         VE = 0.7V [∵ VB = 0V] 

  IE = 
K5

7.010 
 = 1.86mA 

 Let transistor in active region. 

  IC =  1


IE = 1.84mA 

  VC
 = –10 + 1K  1.84m 

    VC = –8.16V 
 VEC = VE – VC = 8.86V 
 VEC > VEB 
  Transistor in active region  
 
05.  Ans: (d) 
Sol: 
  
 
  
  
 
 
 
 

 
 
 

        Let transistor in active region 

VE = 0.7V [∵ VB = 0V] 

 mA3.9
k1

7.010
IE 


  

 mA2.9I.
1

I EC 



  

 VC = –10 + 5K  9.2m 
 VC

  = 36V 
 VEC < VEB  
 

 Transistor in saturation region  
  VEC = 0.2 
 VE–VC = 0.2  VC = 0.5V 

  IC = 
K5

105.0 
 = 2.1mA 

 IB = IE – IC = 7.2mA 

 forced =  

B

satc

I

I
  

          = 
2.7

1.2
 

         = 0.29 
 forced < active  i.e., saturation region 

 
06.   Ans: (c) 
Sol:  
 
  
 
 
 
 
 
 
 
 
 

 
 

IE = IC + IB 

 
k1

)7.0V(5 B 
 = 

k10

V

k10

5)5.0V( BB 

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 43–10VB = 2VB+5.5 

 VB = 
12

5.543
 = 3.125V 

 IB = 
K10

125.3
 = 0.3125mA 

 VC = VB + 0.5 = 3.625V 

 VE = 3.825V 

  IE = 1.175mA 

  IC = 0.862mA 

 

07.   Ans: (b) 
Sol: Here the lower transistor (PNP) is in cut off 

region.  

  

  

  

 

 

 
 

Apply KVL to the base emitter loop:  

 5 – 10K. IB – 0.7 – 1K. (1+)IB = 0 

  IB = 
K10K)101(

3.4


 

           = 38.73A 

 IC = 3.87mA 

 IE = 3.91mA 

  VE = V0 = IE(1k) = 3.91 V 
 

 VC = 5V 

 VB = 5 – 10 k (IB) = 4.61 V 

08.  Ans: (a) 
Sol: 
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01.  Ans: (c)  
Sol:  The circuit given is the MOS cascode 

amplifier, Transistor M1 is connected in  
common source configuration and provides  
its output to the input terminals (i.e., 
source) of transistor M2. Transistor M2 has 
a constant dc voltage , Vbias applied at its 
gate. Thus the signal voltage at the gate of 
M2 is zero and M2 is operating as a CG 
amplifier. Which is  current Buffer.  

 
 
 
 
 
 
 

 
 
 

 
 Overall transconductance  

 











GS

D

gs

d
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i

V

i
g
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1

gs

d

V

i
  

    
1mg  

 

 The overall (approximate) transconductance 
of the cascode amplifier is equal to the 
transconductance of common source 
amplifier 

1mg  
 

 AC model of MOSFET  
 
 
 
 
 
 

 
 

        Let us find the output resistance  
x

0 I

V1
R    

 
 
 
 
 
 
 
 
 
 
 
 
 
 By KVL  Vgs2 + Ixr01 = 0 
 Vgs2  = –Ixr01  ------(1) 
 

 By   KVL 
 –1+Ixr02 – gmr02Vgs2 + Ixr01 = 0 
 –1 +Ixr02 + gm2r02 Ixr01 + Ix r01 = 0 
 

 
01022m0201
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1
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 02012m
x

0 rrg
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02.     Ans: (d)  
Sol: 
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W
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
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

  

 VTH = 1V for both M1 and  M2 
 For M2 to be in saturation: 
 VD > VG – VTH 

VBias 
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 3.3 > 2–1 
 3.3 > 1 

 So M2 will be in saturation if it is ON. 

 For M1 to be in saturation: 

 VD >VG– VTH 

 VX >2–1 

 VX >1V but if VX is more than 1V, VGS2 
becomes less than 1V,  Which means M2 
will be off  so  M1 can not be in 
saturation. 

 

 Now, We can conclude that M1 is in triode 
and M2 is in saturation 

 VGS1=2V 

 VDS1= VX 

 VGS2 = 2 – VX 
 

 Now, I1 = I2 

   
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 
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
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  2x
2
xx V1V

2

1
V   

 02V6V3 x
2
x   

 Vx = 0.42V,  – 1.58V 
 Vx cannot be more than 1V, since M2 will 

become off 
 So, Vx = 0.42 V 
 
03.    Ans: (a) 
Sol: 
    
 
 
 
 
 
 

 

 Dm
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04. Ans: (b) 
Sol: 
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05.  Ans: (c) 
Sol: 
  
 
 
 
 
 
 
 
  
        V = Vgs 
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06. Ans: (b) 
Sol: 
 
 
  
 
 
 
 
 
 
 
 
 Vo = gm Vgs Rs 
 Vin = Vgs + gm Vgs Rs 
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07.   Ans: (c)  
Sol: In volume-I book, the diagram is wrong.   

The correct circuit diagram is  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Common source  
 insg VV   

 V0 = gm Vsg RD 
    = gm(–Vin)RD 

 Dm
in

0 Rg
V

V
  

 
08.  Ans: (a)  
Sol: 
 
 
 
 

 
 
 
  
 
 
       Vgs = –Vin 

V0 = gm Vin RD  

 Dm
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V
  

 
09. Ans: (d) 
Sol: 
 
  
 
 
 
 
 
  
 
 

  
 
 
 
 
 
 

S 

gmVgs 
Vgs 
+ 

– – 

+ 

V0 

Vin 

D 
G 

gmVg RS 

+ 
+ – 

– 

RD 
VO 

Vin 2
Vin  

+ 

– 
2

Vin  

+ + – – 

– + 

Vin/2 

Vin 

Vin/2 

G S 

gm Vsg 

D 

RD 
V0 

Vin 
– 

+ 

+ – Vsg 

G 

S 

gm Vgs 
–gm Vin 

D 

RD 

gmVin 

V0 

– 
+ Vin 

Vin Vgs 
+  – 

–  + 

+ 

– 

gmVin 

RD 

V0 
Vin 

+V 

– 

+ 



 
                                                 : 11 :                               Postal Coaching Solutions              
    

  ACE Engg. Publications Hyderabad|Delhi|Bhopal |Pune |Bhubaneswar |Bengaluru |Lucknow |Patna|Chennai |Vijayawada |Vizag | Tirupati |Kukatpally | Kolkata 

         Vo = –IDRD 
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10. Ans: (c) 
Sol: 
 
  
 
 
 
 
 
 
 
  

Rout = r01 + (1+gm1 r01) 
2mg

1  

        = r01 + 
2mg

1 + r01 

        = 2 r01 
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Rout 
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01.     Ans: (d) 
Sol: For the given differential amplifier, 
 IE = 1mA 

  25
I

V
r

E

T
e  
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r
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V
A

e
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i
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



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 Ad = –120 
 
02.     Ans: (a) 
Sol:  
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1


  
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 VE = –3.7 Volt 
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
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
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03.  Ans: (a) 
Sol: Since, 
 22BE11BEB RIVRIVV

21
  

 Since in current mirror, 
 Transistor default must be perfectly 

matched  
   

21 BB II   

  &
21 BEBE VI   

   I1R1 = I2R2 

  Iref R1 = Icopy R2 

  
2

1
refcopy R

R
II   

 
04.      Ans: (c)  
Sol:  
 
 
 
 
 
 
 
 
  
 
 
 
  
 
 

 
       RCg
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V
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i
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        = – gm (3k) 

 
T

c
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I
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
  
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   2

I
I 0

Dcc  mA16.1mA
2

33.2
  

  A3
V25

A16.1
Ad 




  k3
25

16.1
  

      = – 139.5 
 

05.       Ans: (d) 
Sol: 
 
 

 
 
 
 
 
 
 
 
 

   mA5.1
2

mA3
I
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  

25

5.1

V

I
g

T
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      k3
25
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       = – 180 
 
06.     Ans: (a) 
Sol:  
 
 
 
 
 
 
 
 
 V0 = ic RC 
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C
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i
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
  

07.  Ans: (b) 
Sol: 
   

 
 
 
 
 
 
  
 

 
 
 
 Rout = r01 + (+gm1r01) 
                  (r02//r2) 
                   = r01 + r2 + gm1 r01 r2 
        = r01 +  r01 
        = (+1) r01 
          r01 

 
08.  Ans: (a) 
Sol: Q1  1(V 01  gain) 

 c2m
2

c
2 Rg

re

R
Q 


  

   cmcmV RgRg1A
22T

  

 cmV RgA
2T

  

 
09.  Ans: (d) 
Sol: Q1  Act as CC [Ac circuit Iopen] 
 Q1  Act as CB 
  
 
 
 

 
 
 
 
 
  
 

3mA 

3k 3k 

+12V 

V0 
+   – 

–12 

Vin 
– 

+ 

+ 
Vin 
– 

+ 
V0 
– 

RC 

iC 

iC 

r02 

r01 

r1 

Vi 

Vi Q1 Q2 

+V 

Rc 

I 

–V 
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               Since for CC  V01.gain = 1 

              For CB  V01.gain
e

c

r

R
  

 
2

Rg

y2

R

2

I
V
R

r

R
1Av cm

e

c

E

T

c

e

c   

 
2

Rg
Av cm  

 
10.  Ans: (b) 
Sol:  
 
 
 
 
 
 
 
 
 

 
 For M1V01.gain i

0
m

0
m V

2

R
g

2

R
g

11
  

 For M1–M2 V01.gain
2

Rg
1 0m  

              
2

Rg Dm  

 i
Dm

D V
2

Rg
V

2
  

 i
D

m
D

mDD0 V
2

R
g

2

R
gVVV

2121 



 

Dm
i

0 Rg
V

V
  

 V01.gain = – gm RD 

11.  Ans: (d) 
Sol:  
 
 
 
 
 
 

 
i

i
i i

V
R  , where 

d

i
gsmi r

V
Vgi   

      
d

i
imi r

V
Vgi   

  

mdm

d

d

dmi

i
i g

1

1rg

r

r

1rg
1

i

V
R 





  

  
mdm

d
i g

1

1rg

r
R 


  

 
12.  Ans: (b) 
Sol:  
 
 
 
 

 
 
 

 
i

i
in i

V
R   

 Where, 

 



 

r

V
Vgi mi  

 












r

1
gV

V

i

V
R

mi

i

i

i
in  

 






r

1
g

1
R

m

in  

 
m

in g

1
//rR    

+V 

Vi 

RD RD 

M1 M2 

I0 

–V 

+V0 – 

C B ii Vi 

Rin 
E 

gmV r 

D G 
Vi ii 

Ri 

Vgs 
gmVgs 

s 

rd 
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01. Ans: (d) 
Sol: 
 
 
 
 
 

 
 
 Iz = 1mA to 60mA 

 
300

VV
I zs   

 
300

10V
I mins

inm


 _______(I) 

 
300

10V
I maxs

max


 _____(II) 

 Imin = Izmin + IL 



  mA10

k1

V
I z

L  

 Imin = 1mA + 10mA = 11mA 

 Imax = 60mA + 10mA = 70mA 

 From equation (1) and (2) required range of 
VS is 13.3 to 31 volt.  

 

02.  Ans: (a) 
Sol: 
 
 
 

 
 
  

 

The current in the diode is minimum when 
the load current is maximum and vs is 
minimum.  

 
maxLminz

zmins
s II

VV
R




  

  mA10010

1020
Rs 


  

 Rs  = 90.9  

  A0IA22.0
9.90

1030
I minLmaxz 


   

 Pz = Vz Izmax  

 Pz = 10  0.22 

 Pz = 2.2W 
 
03.  Ans: (d) 
Sol: 
 
 
 
 
  
 
 
          VB = 10volt 
 VE = 10 – 0.7 = 9.3volt 
 IE = 9.3mA 

 A07.92
101

mA3.9

1

I
I E

B 


  

 mA67.26
300

1018
I1 


  

 mA57.26III B1z   
 
04.  Ans: (b) 
Sol: 
 
 
 
 
 
 
 
 
 
 

IL (0-100mA) 
RS 

RL 
– 

+ 

10V Vs:20 to 30volt  

I1 

300 

10V 
+ 

– 

1k 100 

Vo 

5k 

30Volt 

+ 
– 

I1 

IL 

IE 

VP 

300 

10V Vo VS 
+ 

– 

+ 

– 
– 

+ 

I 

1K  

Iz 
1k 

300 

+18V 

I1  

– 

+ 
10 

RL 

V0 

Operational	Amplifiers	
(Solutions	for	Vol‐1_Classroom	Practice	Questions)	5	Chapter	
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Leq 

1mH 
–1000 

Ceq 

1F 
–106 

        Vp = 10volt 

         mA2
k5

10
I1   

 V0 = (6k) I1=12V = VE  

 VC = 30volt 

  VCE = VC – VE =18 volt. 

 IE = I1 + IL 

 IE = mA122
100

12
m2       

  EC I
1

I



  

  IC = 0.120Amp 

  PT = IC  VCE  

  PT = 2.17W 

 
05.  Ans: (c) 
Sol: 
 
  
 
 

 
 
 

 
 
 mA

10

15

k10

520
I 


  

 VP = 10k I = 15volt 

 mA5
k1

1520

k1

V20
I P

C 





  

  large   IB  0A 

  IC = I0 = 5mA 

06.  Ans: (b) 
Sol:  
 

 
 

 
 using millers effect, 

 


 9.9
1001

k1
R eq  

 
 
 

 
 

 H1
10001

mH1
Leq 


  

  
07.  Ans: (b) 
Sol: 
 
 
 

 
 
   F1101F1C 6

eq   

 
08.  Ans: (d) 

Sol: i
1

f
0 V

R

R
1V 








  

 2
k3

k2
1V0 






   

 volt
3

10
V0   

  
 

 
 
 

Io 

10k 

5V 
+ 

+ 
– 

– 

R2 

1k 

 

20Volt 

VP 

VP I=0 IE 
I 

RL 
I 

IE 

Req 

1k 
–100 

+ 

 

2k 

1k 

Vo  

3k 

2V 

Io 

I2 

I1 
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mA
3

10

k1

V
I 0

1   & 

mA
3

2

k2

2
3

10

k2

2V
I 0

2 





  

  mA4III 210   

 

09.  Ans: (c)  

Sol: in
1

2
0 V

R

R
V


  

 
 

10. Ans: (c) 
Sol: 
 
 
 
 

 
 
 V0 = –Iin 1K 

 
2

I

K2

K1I
I ini

L 


  

 I0 + Iin+ IL = 0 

 0
2

I
II in

in0   

 inin0 II2I2   = 0 

 2I0 = –3Iin 

 
2

3

I

I

in

0 
 = –1.5 

 
11.  Ans: (a) 
Sol:  
 
 
 
 

 
 

Apply KCL at Va: 

 
K3

VV

k2

VV
m1 baba 




  

 
k6

V2V2V3V3
m1 baba 
  

  6 = 5Va – 5Vb 

  Va – Vb = 
5

6
 

  Volt2.1VV ba   

  mA6.0
k2

2.1

k2

VV
I ba

1 


  

  mA4.0
k3

2.1
I2   

  Vb = 0.4m  1k = 0.4 Volt 

  
k5.0

VV
I 0b

1


  

  
k5.0

V4.0
m6.0 0
  

   0.3 = 0.4 – V0 

   V0 = 0.1 Volt 
 
12.  Ans: (c) 

Sol:  t.
C

I
VC


   = 3

6

3

105.0
10

1010 







 

  VC = –5Volt 
 
13.    Ans: (d) 
Sol:  Given open loop gain = 10 

 

L01

f

1

f

i

0

A

1

R

R
11

R

R
1

V

V





















  

 
 

10

4
1

31

V

V

i

0




  

 

10

4
1

4
VV i0


  

        Volt715.5

10

4
1

42
V0 




  

+ 

 

1k 

0.5k 

Io 

2k 

+ 

– 

Iin 

IL 

V0 

1mA + 

 

0.5k 

Vo 

2k 

3k 

1k 

Va 

I1 

I2 

Vb 

Vb 
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14.  Ans: (c) 

Sol:  
OL

1f

1

f

i

0

A

R/R1
1

R
R

V

V






  

 

10

10
1

9

V

V

i

0




  

 
2

9

V

V

i

0 
  

 .V0 = –4.5Volt 

 
15.  Ans: (c) 
Sol: SR = 2fmax V0max 

 

max
max0 f2

SR
V


 Volt95.7

10202

10
3

6




  

 mV5.79
A

V
VVAV 0

ii0   

 
16.  Ans: (d) 
Sol: 
 
 
 

 
 
 

 z2 = R2||
sC

1
 = 

1sCR

R

2

2


 

 z1 = R1 + sL  

 
sLR

1sCR

R

V

V

1

2

2

i

0


   

 
)sLR)(1sCR(

R

V

V

12

2

i

0


  

 

 It represent low pass filter with  

D.C gain  = 
1

2

R

R
 

17.  Ans: (b) 
Sol:   
 
 
 

 
 

 
 
 
 Apply KCL at Vx : 

  1i
x II
k5

V
  

  
k20

VV

k10

VV

k5

V xixix 



  

  
20

V3V3

5

V xix 
  

  Vx = iV
7

3
 

  Ii = 
k10

VV xi   

  Ii = 
k10

V
7
3

V ii 
 

   k5.17
I

V

i

i  

  

 
18.  Ans: (d) 
Sol:  
 
 
 
 
 
 
 
 

R0 = 
xI

1
 

+ 

 

R2 

Vo  

R1 

Vin 

+

– 

C 

L 

 

+ 

 
R1 

R2 

RS 1 V 
+ 
– 

Ix 

Vp 

Vp 

I1 

Vp 

+ 

 

10k 

20k 

5k 
Ri 

Vi 

Vx 

Vi 
Ii 

Ii 
I2 

I1 
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  Vp = 
s2

s

RR

R


 

  Ix = 
1

p

2

p

R

V1

R

V1 



 

  Ix = (1–Vp) 









12 R

1

R

1
 

  Ix = 






 











21

21

s2

s

RR

RR

RR

R
1  

  Ix = 






 
 21

21

s2

2

RR

RR

RR

R
 

  1
21

2s

x
0 R

RR

RR

I

1
R 











  

19.  Ans: (b) 
Sol: At Low frequency capacitor is open 
  
 
 
 
 
 
 

 

 in
1

2
0 V

R

R
V   

 
1

2

in

0

R

R

V

V
  

  
 
 
 
 
 
 
  

At  high frequency capacitor is short 
  
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 

 2
2

2

2

2

Z
scR1

R

sc

1
R

sc

1
R








……(1)  

 in
1

2
0 V

Z

Z
V  ……(2) 

 in

1

2

2
0 V

R

sCR1
R

V 


 ……(3) 

 
21

2

in

0

sCR1

1

R

R

V

V


 …..(4) 

 
11

1

2

1

RC1

R

R

V

V
2
2

22

1

2

in

0





 …..(5) 

 CR2 = 1 

 
2CR

1
  

 

dB3

in

0

s
1

1

V

V




  

 
CR

1

2
dB3   

Vin – 
+ 

– 

+ 

R1 R2 

sc

1
 

V0 

– 
+ 

– 

+ 

R2 R1 

LF 
Low pass filter 

HF 

frequency 
1

2

R

R
 

– 

+ 

0V 

0V 

0V 0A 

V0=0V 
Vin 
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20.  Ans: (c) 
Sol: 
 
 

 
 
 
 
 
 To find input resistance Rid (differential 

input resistance) look from input port. 
 Connect a voltage source VT &indicate 

current IT from positive terminal of VT as 
shown 

  
 
 
 
 
 
 
 
  
 Op amp in negative feedback virtual short 

valid  
 Writing KVL VT = IT R1  +ITR1 
 in loop                    = 2ITR1 

 1
T

T R2
I

V
  

 Rid = 2R1 
 
21.  Ans: (d) 
Sol: To find common input resistance (Rcm) 

connect a know voltage source VT as 
shown. 

  
 
 
 
 
 
 
 
 

Due to virtual short Two R1 resistors  are 
looking as in parallel  

 
 
 
 
 
 
 
 
 

 Writing KVL; 2
T

1
T

T R
2

I
R

2

I
V   

                   21
T RR
2

I
  

 
2

RR

I

V 21

T

T 
  

 
22.   Ans: (c) 
Sol:  
 
 
 
 

 
 Vin > 4  V0 = +Vsat 
 Vin < 4 V0 = –Vsat 
 Vin = 4  4 = 8 sint 
 sin t =1/2 
 t = 30 
  
 
 
 
 
  
 
 
 
 
 

 
 TON = 120, T = 360 

 Duty cycle 
360

120

T

TON 
3

1
  

+ 
– 

Vin 
=8 sin t 

4V 

V0 

+Vsat 

–Vsat 

– 
+ 

R1 

R2 

V0 

R1 R2 Virtual short 

IT 

VT 
+ 

– 

V2 

V1 R1 

R1 

R2 

V0 

R2 
+ 

– 

Rid 

– 
+ V0 

R2 

R1 R2 

R1 
IT – 

+ 
VT 

– 
+ 

R1 

R2 

R1 

R2 

IT 

VT 
+ 

– 

0 

0 
IT/2 

IT/2 

IT/2 

V0 

IT 

360 180 150 30 

+Vsat 

V0 

4 
8 

Vin 

–Vsat 

TON 
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23.  Ans: (c) 
Sol: 
 
 
 
 
 
 
 
 
 Case (i) V0 = +10 
 V– = VI 

 
10

3
10V   

       = 3 
 V+ > V– 
 VI < 3 
 Upper trip point 
 
 Case (ii) V0= –10 
  V– = VI 

 
10

3
10V   

       = –3 
 V– > V+ 
 VI > –3 
 Lower Trip point 
 
 Hysterias is width = UTP – LTP 
                   = 3 – (–3) = 6V 
 
24.  Ans: (d) 
Sol: 
 
 
 
 
 
 
 

 
 

3

V

21

1V
V inin 




  

 Case(i) V0 = +4 

 
3

V
V in  

 2
3

6

21

21

21

14
V 








  

 (super position) 
 V+ > V– 

 
3

V
2 in  

 Vin < 6 
 
 Case (ii) V0= –4 

 
3

V
V in  

 
3

2

21

21

21

14
V











  

 V–> V+ 

 
3

2

3

Vin 
  

 Vin > –2 
 
 Hysteresis width =UTP–LTP 
      = 6 – (–2) =8V 
 
25.  Ans: (d) 
Sol:    V1 = 10 sin(260t) – 0.1 sin(21000t) 
 V2 = 10 sin(260t) + 0.1 sin(21000t) 
  
 
 
 
 
 
 
 
 
 Given circuit is a difference amplifier 

  12
1

2
0 VV

R

R
V   

       = 10(V2 –V1) 
       = 10 [20.1sin(2 1000t] 
 V0 = 2 sin(21000t) 
 

10k 

R2 R1=1k 

R1 

1k 
V2 

V1 

V0 

R2=10k 

– 

+ Vin 

1V 

1k 

2k 1k 

2k 
+4 

–4 + 

– 

3k 

V+ 

7k 

V– +10 

–10 + 

– 
+ 
VI 
– 

3–
3 

+10 

–10 

6–2 

+4 

–4 
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01. Ans: (b) 

Sol: Given  = 
6

1
 

 A = 
1

2

R

R
1  

 A = 1  for sustained oscillations  

 1
6

1
.

R

R
1

1

2 







  

 
1

2

R

R
 = 5 

 R2 = 5 R1 
 
02.  Ans: (c) 
Sol: 
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 Vth – VC = 2 V 
 VC = Vth – 2 = 4 V 
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VCC = 3 V 

 VC = 3 V to 4 V   
  
03.    Ans: (b) 

Sol: 0 = 
LC
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 A = 1 for  sustained oscillations  
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  Rx = 4.5 k 
 
04.   Ans: (a) 
Sol: 
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 For sustained oscillations 
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