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SAMPLE VIVA-VOCE QUESTIONS AND ANSWERS 

EXPT NO.1: 
 

INVERTING, NON-INVERTING AND DIFFERENTIAL 

AMPLIFIERS USING OP-AMP 
 

1. Define operational amplifier 
Ans: Op-amp is an operational amplifier capable of performing mathematical 

operations such as addition, subtraction, multiplication, logarithm, anti-logarithm, 
integration, differentiation etc and amplification. It is a multi stage differential 
amplifier which is in wide variety of applications. 
 

2. What is the difference between ordinary amplifier and operational amplifier? 
Ans: An ordinary amplifier can only amplify the given input signal. But, an 

operational amplifier can perform many mathematical operations with enormous gain. 
 

3. What are the different types of op-amp configurations available? 

Ans: Op-amp configurations are broadly subdivided into two types. They are 
open-loop and Closed-loop configurations. Open loop configurations are of three 
types. They are Inverting, Non-inverting and differential configuration. Closed-loop 
configurations are of three types. They are Inverting, Non-inverting, buffer amplifier 
and differential configuration. The differential configuration of closed-loop op-amp is 
further subdivided into two types. They are configuration with one op-amp and 
configuration with two op-amps.   
 

4. Which is the basic building block of operational amplifier? 
Ans: The basic building block of op-amp is differential amplifier. A 

differential amplifier amplifies the difference between two input signals. 
 

5. Mention some of the applications of op-amp.  
Ans: Op-amps are mainly used in analog system design. They are used for 

wide variety of applications such as mathematical operations, data acquisition 
systems, process control, programmable gain amplifiers, automotive instrumentation 
and control, communication ICs, radio/audio/video ICs, analog computers, A/D 
converters etc. 

 

6. Can an op-amp be used for both AC and DC Applications? 
Ans: Yes. Op-amps can be used for both AC and DC applications. This is one 

of the important features of an op-amp. They have the ability to process both AC and 
DC input signals. 

 

7. Why negative feedback is preferred in op-amp? 
Ans:  In most of the op-amp application, negative feedback is preferred to 

decrease the overall voltage gain. Open-loop gain is huge and this is minimized by 
using two resistors. Input resistor and feedback resistor is used to control the gain and 
thus suitable for many   practical applications. 
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8. List out the ideal characteristics of op-amp. 

Ans: The ideal characteristics of op-amp are  
i)   Open-loop gain must be infinite. AoL = ∞ 
ii)   The input impedance must be infinite. Ri = ∞ 
iii)   The output impedance must be zero. Ro = 0 
iv)   Common Mode Rejection Ratio must be infinite. CMRR = ∞ 
v)   Slew rate must be infinite. dvo/dt = ∞ 
vi)   It must not provide output when there is no input. Vo = 0; when Vi = 0. 
vii)   Differential mode gain must be infinite. Ad = ∞ 

   viii)  Common mode gain must be zero. Ac = 0 
 

9. Define slew rate. What causes it? Mention the effects and methods of 
minimizing Slew rate. 
Ans: It is the rate at which the output voltage changes with respect to time. It tells 

how fast an output of op-amp can change. Example: For a general purpose op-amp 
741, the maximum slew rate is 0.5V/µs. This means, the output voltage can change a 
maximum of 0.5V in 1 µs. Slew rate is a major limiting factor for op-amps operating 
at high frequency. 

Slew rate can also be given as the maximum current flowing through a 
compensating capacitor. S.R = I/C. Op-amp with slew rate greater than 100V/µs are 
termed as “High Speed Op-amps”. For special applications such as video systems, op-
amps with slew rate of 1000V/µs are available. 
 

CAUSES OF SLEW RATE: 
The worst case, or slowest slew rate, occurs at unity gain. Therefore, slew rate is 
usually specified at unity gain. Slew rate depends on many factors: the amplifier gain, 
Compensating capacitors, the current flowing through the compensating capacitor and 
even whether the output voltage is going positive or negative.  
If Vi is a sine wave, with a peak amplitude of Vp, the maximum rate of change of Vi 
depends on both its frequency f and peak amplitude. It is given by 2πfVp. If this 
change is larger than op-amps slew rate, the output Vo will be distorted.  
If a step input is given, it is observed that above certain step amplitude the output 
slope saturates at a constant value called slew rate (SR). When the frequency of a train 
of square wave given to a voltage follower is constantly increased, the shape of the 
output will be a triangular wave instead of square. 
Methods of Minimizing Slew Rate 
The minimization methods can be summarized with the use of following expression. 
    SR = 2πIf / gm 

 By increasing the frequency f. 
 By reducing the input stage transconductance gm. 
 By increasing the current I flowing through the capacitor. 
 Or by reducing the value of compensation capacitor Cc (which increases the 

frequency) 
 

10.  What is the maximum voltage that can be given at the inputs?  
        Ans: The inputs must be given in such a way that the output should be less than Vsat. 
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11. Why op-amps cannot be used in open-loop configuration? 

Ans: Op-amp in open loop configuration has enormous gain. For example the 
op-amp 741 has a typical gain of 200,000 (106 dB) & op-amp OP-77 has a typical 
gain of 12 million (141.6 dB). This huge gain is not necessary for most of the 
application of op-amp. Since op-amp output will saturate at ±Vsat (positive and 
negative saturation) which is approximately equal to ±V (Supply voltage) 
 
12. Can a op-amp be operated using single power supply? 

Ans: No. All the general purpose op-amp must be operated with two power 
supplies. Since, the differential amplifier has two supply : +Vcc and – Vee, the op-
amp which is a multi stage differential amplifier stage must also have two supply 
voltages. However, op-amps with single supply voltage are also used for very few 
applications. 
 
13. Define offset voltage and state its significance. 

Ans: When an op-amp has no inputs given, there is a possibility of getting 
output because of small voltage at input terminals. This very small voltage difference 
between the two terminals of op-amp results due to the slight mismatch between the 
characteristics of two transistors present in the starting stage of op-amp. If a small 
voltage appears across the input terminals of op-amp, then because of the huge gain of 
op-amp, the amplified output will result even when there is no input. So a voltage 
must be applied by the user to cancel out the effects. The voltage that must be applied 
to nullify the output voltage is called as offset voltage. 
 
14.  List the important features of op-amp 741. 

Ans: Features of op-amp 741 
1. No frequency compensation required. 
2. Short circuit protection 
3. Offset voltage null capability 
4. Large common mode and differential voltage ranges 
5. Low power consumption 
6. No latch-up 

 
15. Draw the block diagram of op-amp. 
Ans:

 
16. How to construct a adder circuit using op-amp? 

Ans: A two input summing amplifier may be constructed using the inverting 
mode.  The adder can be obtained by using either non-inverting mode or differential 
amplifier.  Here the inverting mode is used.  So the inputs are applied through 
resistors to the inverting terminal and non-inverting terminal is grounded.  This is 
called “virtual ground”, i.e. the voltage at that terminal is zero.  The gain of this 
summing amplifier is 1, any scale factor can be used for the inputs by selecting proper 
external resistors. 
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17. List all Specifications of op-amp 741 
Ans: 

1. Voltage gain A = α typically 2,00,000 
2. I/P resistance RL = α Ω, practically 2MΩ 
3. O/P resistance R =0, practically 75Ω 
4. Bandwidth = α Hz. It can be operated at any frequency 
5. Common mode rejection ratio = α  

(Ability of op amp to reject noise voltage) 
6. Slew rate + α V/μsec 

(Rate of change of O/P voltage) 
7. When V1 = V2, VD=0 
8. Input offset voltage (Rs ≤ 10KΩ) max 6 mv 
9. Input offset current = max 200nA 
10. Input bias current : 500nA 
11. Input capacitance : typical value 1.4pF 
12. Offset voltage adjustment range : ± 15mV 
13. Input voltage range : ± 13V  
14. Supply voltage rejection ratio : 150 μV/V 
15. Output voltage swing: + 13V and – 13V for RL > 2KΩ 
16. Output short-circuit current: 25mA 
17. supply current: 28mA 
18. Power consumption: 85mW 
19.   Transient response: rise time= 0.3 μs 

 
18. Draw the pin configuration of op-amp 741. 
Ans:  

 
 
19.  What is the maximum voltage that can be given at the inputs?  
        Ans: The inputs must be given in such a way that the output should be less than Vsat. 

 
20. How to construct a Subtractor? 
  Ans: A basic differential amplifier can be used as a subtractor. Input signals 
can be scaled to the desired values by selecting appropriate values for the resistors.  
When this is done, the circuit is referred to as scaling amplifier.  However in this 
circuit all external resistors are equal in value.  So the gain of amplifier is equal to 
one.  The output voltage Vo is equal to the voltage applied to the non-inverting 
terminal minus the voltage applied to the inverting terminal; hence the circuit is called 
a subtractor. 

X- - - - - - X - - - - - - X 
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EXPT NO: 2 

INTEGRATOR AND DIFFERENTIATOR USING OP-AMP. 
1. Express the output voltage of an Integrator. 

Ans: The expression for the output voltage of an op-amp integrator is given as 

Vo = -
CfR1
1 t

Vin
0

dt + C 

           Where R1  Input Resistance 
            Cf    Feedback Capacitance 
          Vin  Input Voltage and  

   C  Constant 
   
2. Why op-amp integrator is called as precision Integrator? 

Ans: The op-amp integrator has a high degree of accuracy. And it can 
precisely implement the output voltage expression. Because of this, op-amp integrator 
is often called as precision integrator. 
  
3. Mention some of the applications of integrator. 

Ans: Op-amp integrator finds wide application in function generators 
(Triangle and sawtooth wave generators), active filters (State variable & biquad 
filters, Switched Capacitor filters), Analog to Digital Converters (Dual-slope 
converters, Quantized feedback converters) and Analog controllers (PID Controllers).  

 
4. What are the problems faced by basic ideal integrator and how can we 
overcome ? 

Ans: The input offset voltage Vio and the part of input current charging the 
feedback capacitor Cf produces the error voltage at the output of the ideal integrator. 
Therefore, in practical integrator, to reduce the error voltage at the output, a resistor 
Rf is connected in parallel to Cf. This Rf, limits the low-frequency gain and hence 
minimizes the variations in the output voltage. Both stability and the roll-off problems 
in basic ideal integrator can be corrected by additional resistor Rf. 
 
5. What is other name given to practical integrator? 

Ans:  The method of preventing saturation in integrator is to place a parallel 
resistance Rf with Cf. The resulting circuit is called as lossy integrator (Practical 
Integrator) which can still provide integration function. But, only over a limited 
frequency  range. In most applications, integrators are placed in a control loop to 
avoid saturation and there is no need for Rf in such applications. 
 
6. What is meant by negative resistance? 

Ans: Negative resistance indicates the release of power. Negative resistance 
can be used to neutralize unwanted ordinary resistance, as in the design of current 
sources or to control the pole location, as in the design of active filters and oscillators. 
 
7. Integrator is otherwise called as fixed frequency, variable gain LPF. True or 
False? 

Ans:  True. 
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8. Give the meaning and use of Virtual ground. 

Ans: If the difference input voltage is ideally zero, and non-inverting terminal 
is grounded with a input signal applied to the non-inverting terminal via R1, then 
voltage at the inverting terminal is approximately equal to voltage at the non-inverting 
terminal. This is known as virtual ground (A terminal that is not connected to physical 
ground but, assumed to be.) It is much used in closed-loop analysis of inverting 
amplifier. 
 
9. Determine the ouput for the following inputs to an integrator. 

Ans: Since, Vo = -
CfR1
1 t

Vin
0

dt + C, the output of integrator for the inputs 

will be   Sine Wave  Clamped Cosine Wave  
          Cosine Wave  Negative Sine Wave 
                                Square Wave  Triangular Wave 
                           Rectangle Wave  Sawtooth Wave 
 
10. How integrator is useful in constructing Servo Amplifer? 
  Ans: A Servo Amplifier is constructed when an integrator is followed by an 
inverting amplifier. Servo amplifiers are used where the output is a delayed response 
to the input. Example: Radar (or) Position of a xy table in a manufacturing process. 
 
11. How to convert an op-amp integrator to op-amp differentiator?  

Ans: To convert a op-amp integrator to differentiator, just replace the feedback 
capacitor Cf as feedback resistor Rf. And replace the input resistor R1 as input 
capacitor C1 of an integrator. 
 
12. Give the output voltage expression for an integrator. 

Ans: The output voltage expression of a differentiator is given as 

Vo = - Rf C1 
dt

dVin  

  Where Rf  Feedback Resistance 

             C1  Input Capacitance 

          Vin  Input Voltage 

 
13. How ideal differentiator suffers from instability? How can we overcome 
them? 

Ans: The ideal or basic differentiator‟s circuit gain (Rf/R1) increases with 
increase in frequency at a rate of +20dB/decade. This makes the circuit unstable. 
Also, the impedance Xc1 decreases with increase in frequency, which makes the 
circuit very susceptible to high frequency noise. When amplified, this noise can 
completely override the differentiated output signal. Both stability and high frequency 
noise can be corrected by addition of two components R1 and Cf. This circuit is called 
as practical differentiator. 

 
14. Can a differentiator be used as a High pass Filter? 

Ans: Yes, at cut-off frequency of fa = 
112

1
cf

. 
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15. What is the condition to be followed for proper differentiation? 

Ans: The input signal will be differentiated properly if the time period T of the 
input signal is larger than equal to RfC1. That is T ≥ RfC1. 
 
16. How high frequency noise affects the performance of an differentiator? 

Ans: Due to poor Stability (i.e) Circuit tends to oscillate and gain of the circuit 
increases with an increase in frequency. So high frequency noise is amplified and is 
dominant at the output. 
 
17. Determine the output of differentiator for the following input waves. 
Ans: The inputs and respective output waveform of differentiator are as follows, 

Sine Wave  Negative Cosine Wave  

          Cosine Wave  Sine Wave 

                                Square Wave  Spike Wave 

    Sawtooth Wave  Square Wave 

 
18. Give some important applications of differentiator. 

Ans: Differentiator is most commonly used in wave shaping circuits to detect 
high frequency components in an input signal and also as a rate-of-change detector in 
FM modulators. 
       
19. What is Unity Gain Frequency? 

Ans: Unity-gain frequency of op-amp differentiator is the frequency at which 
the gain is unity (0 dB). 

 
20. What is UGB? 

Ans: Unity Gain Bandwidth (UGB) is the bandwidth of op-amp when the 
voltage gain is 1. It is also called as Closed-loop bandwidth, Gain-Bandwidth Product 
or Small signal bandwidth. 

 
 

 
 

 
X- - - - - X - - - - - X 
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EXPT NO: 3 

 INSTRUMENTATION AMPLIFIER 
1. What are the important requirements of an instrumentation Amplifier? 

Ans: The requirements of an instrumentation amplifier are low noise, low 
thermal and time drifts, high input impedance, accurate closed-loop gain, high CMRR 
and high Slew Rate. 
 
2. List the characteristics of a basic three op-amp instrumentation amplifier. 

Ans: For 3 op-amp instrumentation amplifier, the characteristics are 
i)    The voltage gain, from differential input to single ended output is set 

by  
      only one resistor. 
ii) The input resistance of both inputs are very high and does not 

change as  
      the gain is varied. 
iii) Vo does not depend on the voltage common to both inputs (Common- 
      mode rejection) but, only on their difference. 

 
3. Mention some of the applications of an instrumentation amplifier. 

Ans: Instrumentation Amplifier is used in data acquisition unit, sensing, 
measurement & Control of physical parameters such as temperature, used as signal 
conditioning circuit, Light-intensity meter, Measurement of flow and thermal 
conductivity, Analog-weight scale, Active guard drive, digitally programmable gain 
and output Offsetting. 
 
4. What are the Different configurations of instrumentation amplifier? What are 
the merits and demerits? 

Ans: There were four configurations. They are 
a. Triple op-amp IAs 
b. Dual op-amp IAs 
c. Monolithic IAs 
d. Flying-Capacitor IAs 

Triple op-amp IA :  
           Offers high impedance because of buffer stage and too many components used. 
 

Dual op-amp IA: 
 Offers less Complexity in circuit (with fewer resistors & op-amps) with  
            Significant boost in performance. But it treats the input asymmetrically with  
            Some delay. 
 
Monolithic IA :  
 Better optimization of CMRR, gain linearity and noise reduction. 
 
Flying-Capacitor IA :  
 Excellent CMRR, as common mode signals are completely ignored. 
 
5. How many stages does a three op-amp instrumentation amplifier contain? 
And what are they? 

Ans: A common op-amp instrumentation amplifier uses 3 op-amps and seven 
resistors which is splitted into two stages. i) Buffer stage (High impedance) 
Differential  
input- differential output stage.         ii) Difference amplifier stage. 
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6. Define CMRR of instrumentation Amplifier. 
Ans: CMRR of instrumentation amplifier is defined as ratio of differential mode 

gain to common-mode gain. 

    CMRR (dB) = 20 log │
Ac

Ad  │  

The Differential mode gain is preferred than common mode gain. Common 
mode gain indicates the gain of op-amp when common mode noise signals are 
present. 
 
7. What is the disadvantage of a instrumentation amplifier? 

Ans: The requirement for instrumentation amplifier is too strict to follow for 
general purpose applications. When the requirements are not too strict, then a general  
purpose op-amp can be used in differential mode. Such amplifiers are called as  
differential instrumentation amplifier. 

 
8. Express the individual and overall gain of a instrumentation amplifier. 

Ans: Gain of I stage: 
Differential output of buffer stage 

Vo1 – Vo2 = ( 1 + 
RG

R32 ) (V1 – V2) 

    Where V1 - V2  the differential input 
            R3   feedback resistor of op-amp 1 
            RGGain varying resistor      

  
Gain of II stage: 
       Differential output stage 

Vo = 
1
2

R

R ( Vo2 – Vo1)     

Where Vo2 – Vo1  the differential input to second stage 
      R2   feedback resistor of op-amp 3 

                   R1 Input resistor of op-amp3 
  Overall Gain : 

Vo = A(V2 – V1) 

Where A = AI x AII = (1+2
RG

R3 ) x ( 
1
2

R

R ) 

9. Give some examples of a monolithic IAs.  
Ans: Examples of IC Instrumentation Amplifiers from Analog Devices 

AD 521/522/524/624/625 
AMP - 01 
AMP – 02 

 
10. What is the use of op-amp buffer? 

Ans: Op-amp buffer or voltage follower is a unity gain, high input impedance 
and very low output impedance circuit used to provide isolation between two stages 
of an system. 
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EXPT NO.4 :  

ACTIVE FILTER (LP, HP & BP) USING OP-AMP 741 

 
1. What is meant by passive and active filters? 

Ans: Passive filters: Uses Resistors, Capacitors and inductors as elements. 
Active Filters: Uses Transistors or op-amps in addition to Resistors and Capacitors. 

 
2. Why active filters are not suitable for high frequency applications? 

Ans: Above MHZ range the op-amp open-loop gain rolls-off with increase in 
frequency. 

 
3. List some of the applications of filters. 

Ans: Filters are an integral part of electronic networks and are used in 
application from audio circuits to Digital Signal Processing (DSP) Systems such as 
speech, audio, Video, Image processing etc., 

 
4. How Active filters are superior than passive filters? 

Ans: Advantage of active filters over passive filters 
i)   Gain and frequency adjustment flexibility. 
ii) No loading problem. 
iii) Low Cost. 

 
5. How Filters are classified and what are they? 

Ans: Based on passband, stopband and cutoff frequency, filters are classified 
into     Lowpass, Highpass, Bandpass, Bandstop and Allpass filters. 

 
6. What are poles and zeros? 

Ans: Zeros are numerator and poles are denominator polynomials of the 
transfer    function of a filter. Poles and Zeros determine the characteristics of a filter. 
 
7. Does a filter affect both amplitude and phase of the input signal? 

Ans: Yes. 
 
8. What is the use of bode plot? 

Ans: The Bode Plots are plots of decibels and degrees versus decades (or 
Octaves). 
The purpose of bode plot is to represent both logarithmic and semi-logarithmic scales. 

 
9. In what basis the order of the filter is decided? 

Ans: Based on the parameter „n‟, the order of the filter is decided. n=1; First 
order, n=2; Second order and so on. The parameter „n‟ decides the accuracy of the 
filter primarily at the stopband (Rolloff). Higher the value of n, better the filter will be 
and complex the design will be. 
 
10. Define Bandwidth of a filter. 

Ans: Bandwidth of a filter is defined as higher cutoff frequency minus lower 
cutoff frequency. Or in other words it is the difference between Upper cutoff 
frequency and Lower cutoff frequency. Bandwidth is expressed in HZ. 

B.W = fH – fL HZ  
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11. What do you understand from the frequency response of filter? 

Ans: There were three cases that should be noted in any filter except allpass 

filter. The three cases for LPF filter for example is given as 

Case i: If the input frequency fin is less than the higher cutoff frequency fH, then 

magnitude of the gain is maximum and it is given as passband gain of the filter AF. 

Case ii If the input frequency fin is equal to the cutoff frequency, then the gain 

magnitude will be 70.7% of the maximum gain. That is, 
2

A
. 

Case iii: If the input frequency fin is greater than the higher cutoff frequency fH, then 

magnitude of the gain is maximum and it is given as passband gain of the filter AF. 

 

12. What were the different types of BPF? Explain. 

Ans: BPF is classified either as Narrowband and Wideband filter based on the 

Quality factor (Figure of merit) Q. It is expressed as  

   Q = 
flfh

fc  = 
WB

fc

.
; where fc = fhfl  

If Q < 10 then it is termed as Wide bandpass filter (Poor Selectivity) 

If Q > 10 then it is termed as narrow Bandpass filter (Good Selectivity) 

 
13. How filters are classified according to their band characteristics? 

Ans: Filters are classified according to their passband and stopband 

characteristics.            Butterworth  Flat passband and flat stopband (Flat-Flat filter) 

              Chebyshev   Ripple passbad and flat stopband 

            Cauer           Ripple passband and Ripple Stopband 

 
14. How to convert a BPF to BSF? 

Ans: Swap HPF-LPF series connection of BPF to LPF-HPF series connection 

to achieve    Bandstop filter (BSF) which is also called as BEF(Band Elimination 

Filter) or Notch Filter. 

 

15. What is the function of a allpass filter? 

Ans: This filter passes all frequencies well but it provides phase shift between 

input and Output voltage which is a function of frequency. 
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16. List the applications of BPF. 

Ans: It acts as frequency selector, stereo-equalizer octave filter, 

communication transmitter and receiver circuits, radio, TV broadcast receivers, 

telephone, radar, space satellites and bio-medical equipment. 

 
17. Write the way of constructing a I order Butterworth BPF. 

Ans: I order Butterworth BPF can be constructed using I order Butterworth 

HPF followed by  I order Butterworth LPF. 

 

18. Why inductors cannot be used with active filters? 

Ans: Because, inductors are bulky due to windings and cannot be fabricated 

inside an IC. 

 

19. What is the condition for stability of a network? 

Ans: All the poles in unit circle must fall on the left half of the S-plane during 

mapping for Passive network (Filter) The location of the poles determines the stability 

conditions for active network. All the roots must have negative real parts for a active 

network (Filter). Also there are no changes in the signs of the first column of the routh 

array. 

20.      

ACL(LPF) = 
Vin

Vo  = 
)/(1 fhfj

Af  

 │ ACL │ =  Af / √1+ (f/fh)2 ; Ø = tan -1(f/fh) 
 

 

ACL(HPF) = 
Vin

Vo  = Af (
)/(1

)/(
flfj

flfj ) 

 │ ACL │ =  Af (f/fl) / √1+ (f/fl)2 ; Ø = tan -1(f/fl) 
 

Where Af is the passband gain 
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EXPT NO.5:  

ASTABLE,  MONOSTABLE MULTIVIBRATOR AND  

SCHMITT TRIGGER USING OP-AMP 

1. Define multivibrator. 
Ans: A multivibrator is an oscillatory circuit capable of generating waveforms 

without any Specific input signal. The circuit only has supply voltage connections, 
from which the two amplifiers saturates one another to generate vibrations.  
 
2. State the relationship between Astable multivibrator and a comparator. 

Ans: Astable multivibrator is almost a comparator except the trigger or 
threshold voltage will be generated on its own. 
 
3. Express the frequency of oscillation of an Astable Multivibrator. 

Ans: The frequency of oscillation of free running multivibrator is given as  

   fo = 
T

1  = 
)2/121ln(2

1
RRRC

 

 
4. What is the major difference between astable and monostable multivibrator? 

Ans: In astable multivibrator there is no stable state and no triggering input. 
But,    monostable multivibrator has one stable state and works based on the triggering 
pulse  
input. 
 
5. Which Determines the switching time of a multivibrator?  

Ans: The threshold value determines the switching time of a multivibrator. 
When ever a capacitor voltage exceeds │VT│, the output state changes. 
 
6.  List some applications of multivibrator. 

Ans: Multivibrators are mostly used for timing applications. Astable 
multivibrator is primarily used as square wave generator in a function generator. 
Monostable  
Multivibrator is used for timed control applications with the help of triggering input. 
 
7. Say how to form a triangular wave generator using multivibrator? 

Ans: To construct a triangular wave generator, a Astable multivibrator should 
be followed by an integrator. Square wave is generated first and then converted to 
triangular with the help of integrator. 
 
8.  Define stable state. 

Ans: The time over which a multivibrator output voltage stays constantly is 
called as stable state. A quasi-stable in the other hand depends on the triggering input 
to regain the output state. 
 
9. Give the expression of period of oscillation of an Astable multivibrator. 

Ans: The expression for period of oscillation of a free running multivibrator is 

given as    T = 2RC ln ( 
2

212
R

RR )  
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10. Give the relationship between tp and T of a monostable multivibrator. 

Ans: The Triggering pulse width „tp‟ must be much smaller than the ON time 
„T‟ of Stable State. 
 
11. What is a Schmitt trigger? 

Ans: Schmitt trigger is the inverting comparator with positive feedback. The 
other names given for Schmitt trigger circuit is regenerative comparator and squaring 
circuit. It is mainly used in converting any irregular shaped waveform into square 
wave or pulse. So it is used in wave shaping circuit. 
 
12. Give the expression for the upper and lower threshold points of Schmitt 
trigger. 

Ans: The expression for upper threshold point and lower threshold point are as 
follows 

Upper threshold voltage VUT = 
21

1
RR

R  (+Vsat) 

 

    Lower threshold voltage VLT = 
21

1
RR

R  (-Vsat) 

13. Write the truth table of a comparator. 
Ans: Truth table of a Comparator 

When V+ > V-  +Vsat 
When V+ < V-  - Vsat 
When V+ = V-  High Impedance State 

 
14. What is Comparator chatter? And how can we eliminate it? 

Ans: For slowly varying signals, comparators tend to produce multiple output  
transitions, or bounces, as input crosses the threshold region. This is referred to as  
comparator chatter. This phenomenon is eliminated with the help of Hysteresis. In       
hysteresis the circuit snaps and activates the other threshold. 

 
15. What happens when both threshold points in a Schmitt trigger is equal to 
zero? 

Ans: When VUT = VLT = 0, the Schmitt trigger behaves as a zero crossing 
detector.      There were two types of Schmitt trigger. They are positive and negative 
Schmitt        trigger. 

 
16. Can a Schmitt trigger can be operated with single supply & single threshold 
voltage? 

Ans: Schmitt trigger can also be operated with single power supply or with a 
single triggering input (Either Positive or Negative) 
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EXPT NO.6:  

RC PHASE SHIFT AND WIEN BRIDGE OSCILLATOR 

USING OP-AMP 741 
1. State Barkhausen Criterion and its significance. 

Ans: Barkhausen Criterion for oscillation gives the conditions for an oscillator 
to oscillate.  

i) AVβ ≤ 1; the product of forward gain AV and the feedback ratio β 

must satisfy this condition. 

ii) The total phase shift of AVβ must be 0° or 360° 
 

2. According to oscillations how oscillators are classified? 

Ans: Based on how oscillations are created, oscillations are classified as under       

damping, over damping and constant amplitude oscillations. 
 

3. How oscillations are created in RC phase shift and wien Bridge oscillator? 

Ans: When the bridge is balanced and the overall phase attained is 0°, the 

Wien bridge oscillator produces oscillations. RC phase shift oscillator produces 360° 

of phase shift in two parts. Firstly, each and every RC pair in the feedback network 

produces 60° phase shift and a totally there were three pairs, thus producing 180° 

Phase shift and secondly, the feedback input is given to the inverting terminal of op-

amp to produce another 180° phase shift and a total phase shift of 360°. 
 

4. What are the merits and demerits of different types of oscillator? 

Ans: The major problem in Wien bridge oscillator is balancing the bridge 

becomes very difficult when the component values drifts unfortunately due to external 

or internal conditions. Poor stability and low frequency application is the demerits of 

RC phase shift Oscillator. Both RC phase shift and Wien bridge oscillator have a 

advantage that its operating frequency can be easily varied by just replacing the 

values of either R or C to a new value. Crystal oscillator has excellent stability and 

poor deviation. 

5. Give the expression for frequency of oscillation of RC phase shift oscillator 

and Wien bridge oscillator. 

Ans: The frequency of oscillation of RC phase shift oscillator is given as 

fo = 1/(2π√6 RC) 
 

The frequency of oscillation of a Wien bridge oscillator is given as fo = 
RC2
1  
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EXPT NO.7:  

ASTABLE AND MONOSTABLE MODE OF IC 555 TIMER 

 
1. Why Timer IC is numbered as 555? 

Ans: The timer IC is called as 555, because the internal architecture consists of 

three 5KΩ resistors. 

 
2. What are the different operating modes of 555 Timer? 

Ans: There were two operating modes of 555 Timer. It operates in Astable and  

Monostable mode. 

 
3. What are the different types of packages available for 555 Timer IC? 

Ans: The packages used for 555 Timer are 8-pin mini Dual-Inline-Package 

(DIP) and 8-pin Metal Can. 

 
4. List some applications of 555 timers in both Astable mode and Monostable 

Mode. 

Ans: In Astable mode of operation, some of the applications of 555 Timer 

were: Tone- burst oscillator, Voltage controlled frequency shifter, square wave 

generator etc., In Monostable or one-shot mode, some of the applications of 555 timer 

were: Water-level fill control, Touch switch, Frequency divider, missing pulse 

detector and many more. 

 
5. Define duty cycle. 

Ans: Duty cycle of waveform if defined as the ration of ON time of the wave 

to the total time. τ  =  
Ttotal

Ton  

 Example: If a square wave is On for 1ms of time and if the total time is 2ms,  

    The duty cycle is 0.5 or in terms of percentage = 50%. 

 
6. Express the free running frequency of oscillation and total period of Astable 
mode of 555 timer. 

Ans: The free running frequency of oscillation is given as  

f = 
T

1  = 
CRbRa )2(

44.1  and thus the total period of oscillation T is  

T = 0.695 (Ra+2Rb)C  
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PLL IC 565 AND FREQUENCY MULTIPLIER USING PLL 565 

1. What is a PLL? 
A PLL is a Phase Locked Loop Circuit used to track any changes in the input 
frequency. 

 
2. What are the operating modes of an PLL? 

A PLL functions in any in any one of the mode described here. 
1) Free Running mode 
2) Capture mode 
3) Lock mode and 
4) Tracking mode/range 

 
3. What are the basic building blocks of a PLL IC? 

The basic building blocks of PLL IC are 1) Phase comparator 2) Low 
Pass Filter and 3) Error Amplifier. 

 
4. What is meant by free running mode of a PLL? 

A PLL is said to be in this mode when there is no input frequency 
given to phase comparator for comparison. When no input is given, PLL runs 
freely without any locking or tracking and so it is called as free running mode 
of PLL. 

 
5. Name some of the applications of PLL IC 565. 

PLL ICs are mostly used in frequency application circuits such as 
Frequency synthesizer, frequency multiplier, frequency divider, phase 
comparator, FM demodulator, PM demodulator, Phase magnitude comparator, 
etc., 

 
6. Why PLL Circuit is mostly preferred in Frequency Applications? 

It is preferred in most of the frequency applications because the 
frequency content of a signal is indirectly proportional to Phase of the same 
signal. As we compare the phase of the two signals, we indirectly compare the 
frequency of the same signal. This is due to the fact that direct phase is 
nothing but indirect frequency and direct frequency is nothing but indirect 
phase. 

 
7. What happens when the two input signals given to PLL is having same 

frequency or same phase? 
When both the inputs are same, the PLL will start functioning in the 

Lock mode and if once lock has been occurred, the PLL will start tracking the 
Phase or frequency changes in the input signal. 

 
8. What is VCO? 

VCO is the integral part of PLL. A VCO is the Voltage Controlled 
Oscillator. As the name implies it generates oscillations according to the input 
voltage. This VCO is placed in the feedback path of a PLL. The output of the 
VCO is changing according to the Error output voltage from the error 
amplifier placed finally in the forward path. 
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ADDITIONAL SYLLABUS VIVA-VOCE Q & A 

 
EXPT NO.12 

DIGITAL TO ANALOG CONVERTER USING OP-AMP 741 
1. Mention Some Important DAC characteristics. 

Ans: Resolution, Full-scale output Voltage, Offset error, Gain error, 
Monotonocity and Relative accuracy. 
 
 
2.What are the different types of D/A Converter techniques available? 

Ans: The different types of DAC techniques are 
i) Binary weighted DAC 
ii) R-2R Ladder network 
iii) Inverted R-2R ladder network 
iv)  Current Driven DAC 
 

3. Define resolution of a DAC. 
Ans: The resolution is nothing but the number of distinct analog outputs that 

can be produced by DAC. It is given as Resolution = 2n Where „n‟ is the number of 
digital inputs. Example: For 3 inputs DAC there are 8 distinct outputs. 
 
4. What were the practical resolutions possible? 

Ans: DACs with resolution of 8, 10, 12, 14, 16, 18 and 20 bits were already 
available. 
 
5. Define monotonicty of a DAC. 

Ans: A DAC is said to be monotonic if the analog output increases or remains 
the same as the digital input increases. This result in the output always single valued. 
 
6. What are the merits and demerits of different types of DAC conversion 
techniques? 

Ans: The binary weighted is the simplest DAC technique. But this technique 
suffers from the fact that if, number of binary inputs was more, then the Value of 
resistor also increases and becomes difficult to be implemented inside a IC. 
         The R-2R ladder network eliminates the above said disadvantage, since it uses 
only two values of resistance R and 2R irrespective of number of binary inputs. 
Ratioed emitter current is the disadvantage of this type. 
        The inverted ladder type eliminates the above said disadvantage by performing 
voltage ratio rather than current ratio. 
 Current driven DAC is mainly used when there is a base errors. This type is 
mainly used to compensate base losses of a bipolar DACs. 
 
7. Mention some monolithic DACs available. 

Ans: DAC – 08, AD 558, PCM 52/53 nad HI-DAC 16 are some of the 
examples of monolithic DAC. 
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