
B. Sc. Part – III Electronics  
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Section- I: Linear Integrated Circuits 

 

Chapter-I: Operational Amplifier and Linear IC’s 

Q. Select the correct alternative. 

1. The main advantage of differential amplifier is that, it rejects………… 

a) Common mode signal  

b) distortion  

c) differential mode signal  

d)noise 

2. The Diff-amp works as ideal circuit because………. 

a) Its excellent stability  

b) Its high versatility  

c) Its high immunity to interference signals 

d) all of the above 

3. Output resistance of the dual input balance output diff-amp is….. 

a) Rc  b) 2Rc   c) βRc   d) 2βRc  

4. Voltage gain of single input unbalanced output diff-amp is…. 

a) Rc/re  b)Rc/2re  c) re/Rc  d) Rc*re 

5.  Input resistance of Dual-input unbalanced output diff-amp is ….. 

a) βac re b) 2βac re  3) re/ βac   d) βac /re 

6. The slew rate of OP-Amp is measured in terms of…………….. 

a) v/ms  b) v/µs  c) µs/v  d) none of these 

7. The parameter which decides the speed of op-amp……….. 

8. a) CMRR  b) SVRR  c) slew rate  d) none of these 

9. An ideal op-amp has ………..output impedance 

a)  75 Ω b) 0 Ω c) 2M Ω d) Infinite Ω 

10. In case of an Ideal Op-Amp the input impedance should be…. 

a) Low  b) high  c) infinite  d) none of these 

11. In IC 741 the offset null compensation is provided by ………pins 

a) 1  b) 5  c) 1&5  d) 3 

12. Op-Amp is basically………… 

a) DC amplifier 

b) RC coupled amplifier 

c) differential amplifier 

d) none of these 

 



 

 

 

 

 

13. The voltage gain of open loop Op-Amp is………closed loop Op-Amp. 

 a) greater than  b) less than c) equal to  d)dependent on 

14. The I/P stage of Op-Amp is a differential amplifier with……. 

a) single ended I/P and double ended O/P 

b) single ended I/P and single ended O/P 

c) double ended I/P and single ended O/P 

d) double ended I/P and double ended O/P 

15. The gain bandwidth product of the op-amp is 1 MHz and corner frequency is 10 KHz 

then the closed loop gain is……….. 

a) 100  b) 10  c) 1  d) 10
6
 

16. If cut-off frequency of op-amp is 15 MHz and midband close loop voltage gain is 10
6 

the 

unit gain frequency is………… 

a) 25 Hz  b) 1MHz  c) 1.5MHz  d) 15MHz 

17. The initial slope of a sine wave output of op-amp is directly proportional to…….. 

a)  Frequency b) slew rate  c) voltage gain   d) CMRR 

18. Above the cut-off frequency, the voltage gain of a 741C decreases 

approximately……….. 

a) 10 dB per decade b) 12 dB per decade c) 20 dB per decade 

d) 20 dB per octave 

19. A 741C has…………….. 

a) a voltage gain of 10,00,00 b) An I/P impedance of 2M Ω 

c) O/P impedance of 75 Ω d) all of the above 

20. Practical op-amp has …………value of input offset voltage. 

a) zero b) finite c) infinite d) none of the above 

21. A good op-amp shall have……….. 

a) higher input-offset voltage drift 

b) higher input-offset current drift 

c) higher common voltage gain 

d) lower input-offset current drift 

22. One of the input advantage of op-amp is……….. 

a) low I/P impedance 

b) high I/P impedance 

c) high O/P impedance 

d) low slew rate 

23. SVRR of op-amp is the measure of….. 



a) Voltage gain 

b) I/P impedance 

c) noise 

d) O/P impedance 

 

 

 

24.  As temperature increases the slew rate of an op-amp…………. 

a) gradually decreases 

b) gradually increases 

c) remains constant 

d) none of these 

25. In IC 741 the pins used for apply input signals are…… 

a) 6,8  b)2,3  c) 4,7  d) 1,5 

26. In op-amp, negative feedback increases the.. 

a) Low O/P impedance 

b) High I/P impedance 

c) Fall of gain at low frequencies 

d) Fall of gain at high frequencies 

27. Ideal Op-amp has _______ open loop gain. 

a)  zero b) infinite c) negative d) positive 

28. If common mode gain is 0.35 and differential mode gain is 3500 then the CMRR of op-

amp is….. 

a) 1225 

b) 10,000 

c) 80  

d) none of these 

 

Short answer Questions 

1. What are the disadvantages of transistor dc amplifier? 

2. What is drift? What causes the drift? 

3. Explain the basic of Differential amplifier and derive an expression: 

 V0=Ad Vd [1+1/CMRR.Vo/Vd] 

4. Define the terms:      1) common-mode rejection ratio 

       2) Differential mode gain 

       3) Common mode gain 

       4) drift 

5. What are the important properties of ideal Diff-Amp? Explain in brief. 

6. Explain the operation of Diff-amp using basic Diff-Amp circuit. 

7. Draw and explain Diff-amp with constant current bias. 



8. Derive an expression for Ad, Ac and CMRR of Diff-Amp. 

9. Give brief account on Diff-Amp circuit configurations. 

10. What is an Op-Amp? Give the schematic symbol and its equivalent circuit. 

11. Draw functional block diagram of Op-Amp. Explain function of each block. 

12. Define the following electrical parameter 

a) Input offset voltage   

b) Input offset current   

c) Input bias current   

d) CMRR   

e) PSRR   

 f) slew rate  

g) unit gain bandwidth 

 h) input resistance 

13. write a note on  a) open loop gain b) closed loop gain 

14. Draw the pin diagram of an Op-Amp. State features of an Op-Amp. 

 

Long   Answer Questions. 

1. Explain Ac analysis of dual-input and single ended output differential amplifier. 

2. Explain DC analysis of dual-input and single ended output differential amplifier. 

3.    Draw the circuit of emitter coupled diff-amp with emitter resistances. Obtain an   

expression for Ad, Ac and CMRR. 

4. a) Why is RE in an emitter-coupled Diff-Amp replaced by constant current source? 

b) Draw such circuit and explain how IE is made to independent of temperature. 

5. With neat circuit diagram explain current mirror circuit .What is the advantage of 

 this circuit over the constant current circuit? 

6. Explain offset compensation techniques of an Op-Amp. 

7. Give the comparative study of IC’s OP 07, LM324, AD620. 

 

Chapter II: Applications of Op-amp 

Select the correct alternative 

1. With zero volts on both inputs, an OP-amp ideally should have an output ……….. 

a) equal to the positive supply voltage 

b) equal to the negative supply voltage 

c) equal to zero 

d) equal to CMRR 

2. If A certain noninverting amplifier has Ri of 1 kΩ and Rf of 100 kΩ. The closed-loop 

voltage gain is ……… 

a) 100,000 



b) 1000 

c) 101 

d) 100 

3. The gain of the non-inverting amplifier is…… 

a) –Rf/Ri   b) (1+Rf/Ri)   c)Ri    d) Rf 

4. The gain of the inverting amplifier is…… 

a) –Rf/Ri   b) (1+Rf/Ri)   c)Ri    d) Rf 

5. An inverting Op-Amp has a gain of -10, if series resistance is 1.1KΩ, It requires feedback 

resistance of……….. KΩ. 

a) 22  b) 2.2  c) 11  d)110 

6. What will be the output voltage of an Op-amp inverting adder for the input voltages V1 = 

-10V, V2 = +10V, V3 = +5V and resistances R1 = 10K Ω, R2 = 2K Ω & R3 = 1KΩ if the 

feedback resistance is considered to be 5 KΩ? 

a) 45 v b) -45 V C) 25 V d) -25 v 

 

7. A voltage follower ………. 

a) has a voltage gain of 1 

b) is noninverting 

c) has no feedback resistor 

d) has all of these 

8. The lowest gain that can be obtained from a non-inverting amplifier is………. 

a) Zero b) 0.5  c) 1  d)2 

 

 

9. Generally, the bridge amplifier circuit is used in…. 

a) oscillator 

b) log amplifier 

c) Instrumentation amplifier 

d) Integrator  

 

10. Op-Amp uses…………. 

a) only positive power supply  

b) only negative power supply 

c) Dual power supply (positive and negative) 

d) none of the above 

11. Virtual ground of an op-amp means………. 

a) Input is grounded directly 

b) Input is not physically grounded but terminal voltage is zero due to the other terminal 

is connected to the ground due to op-amp properties. 

c)  Both (a) and (b) 



d) None of the above 

12. Op-amp integrator uses……….. 

a) Capacitor as feedback element 

b) Resistor as feedback element 

c) Inductor as feedback element 

d) A simple wire as feedback element 

13. Op-amp differentiator uses……….. 

a) Capacitor as input element 

b) Resistor as input element 

c) Inductor as input element 

d) A simple wire as input element 

14. Op-amp differentiator uses……….. 

a) Capacitor as feedback element 

b) Resistor as feedback element 

c) Inductor as feedback element 

d) A simple wire as feedback element 

15. The given figure presents…… 

 

 a) summing amplifier 

b) precision rectifier 

c) Integrator 

d) Differentiator 

16. The Op-Amp can amplify… 

a) AC signals only 

b) DC signals only 

c) both AC and DC 

d) none of the above  

 

17. The differentiating circuit works well when the signal frequency is…. 

a) low  b) high  c) medium   d) none of these 

18. The integrating circuit works well when the signal frequency is…. 

a) low  b) high  c) medium   d) none of these 

19.  Find the output voltage of the log-amplifier 

a)VO =-(kT)×log(Vi/R1.Is) 



b)VO =-(kT/q)×log(Vi/R1.Is) 

c)VO =-(kT/q)×log(Vref/R1.Is) 

d) VO = (kT/q)×log(Vi/ R1.Is) 

20. The operational transconductance amplifier is primarily……..to……….amplifier 

 a) Current to voltage 

b) Voltage to current 

c) Current to resistance  

d) Resistance to current 

21. A log amplifier has…………..in the feedback loop. 

a) resistor  b) capacitor  c) transistor  d) inductor 

22. The operational transresistance  amplifier is primarily……..to……….amplifier 

 a) Current to voltage 

b) Voltage to current 

c) Current to resistance  

d) Resistance to current 

23. Transconductance (gm) is the ratio of output………….. 

a) current to input voltage 

b) voltage to input current 

c) voltage to input voltage 

d) current to input current 

24. Transresistance  is the ratio of output………….. 

a) current to input voltage 

b) voltage to input current 

c) voltage to input voltage 

d) current to input current 

25. An antilog amplifier has…………..in the series with the loop 

a) resistor  b) capacitor  c) transistor or diode d) diode 

26. A schmitt trigger is…………. 

a) a comparator with only one trigger point 

b) a comparator with hysteresis. 

c) a comparator with three trigger points. 

d) none of the above. 

27. The output of a Schmitt trigger is a………….. 

a) pulse waveform. 

b) triangular waveform 

c) saw tooth waveform 

d) triangle waveform 

28. Refer to the given figure. This circuit is known as…….. 

 



 
a) a noninverting amplifier. 

b) a differentiator. 

c) a integrator 

d) a summing amplifier 

29. A square-wave input is applied to this Op-Amp integrator. The output voltage is most 

likely to be… 

a) a square wave. 

b) a triangular wave. 

c) a sine wave 

d) none of these 

30. A sine-wave input is applied to this Op-Amp integrator. The output voltage is most likely 

to be… 

a) a square wave. 

b) a triangular wave. 

c) Cosine wave 

d) none of these 

31. A square-wave input is applied to this Op-Amp differentiator. The output voltage is most 

likely to be… 

a) a square wave. 

b) a triangular wave. 

c) a sine wave 

d) spikes  

32. An Op-amp has voltage gain of 5,00,000 if the output voltage is 1v the I/P voltage 

is………. 

a) 2 µV b) 5 mV c) 10 mv  d) 1 v 

33.  The gain (closed loop) in a Wein bridge oscillator is………. 

a) 3 b) 29  c) >29 d)13 

 

34. The gain (closed loop) in a phase shift RC oscillator is………… 

a) 3 b) 29  c) >29 d) 13 

35.  Schmitt trigger……………….. 

a) generates square wave 



b) converts sine/triangular to square wave 

c) converts only sine to square wave 

d) converts only triangular to square wave 

36. The frequency of oscillation of phase shift RC oscillator id f0=….. 

a) 0.065/RC  b) 6   c) 0.065/ 6 RC  d) 1/ 6 ∏RC 

37. ……………circuit converts a sinusoidal Vi into square wave V0 

a) A zero crossing detector 

b) clamper 

c) a peak detector 

d) a sample and hold 

38.  To rectify voltage less than 0.6 V……is used 

a) tunnel diode 

b) precision diode 

c) varicap 

d) LED 

39.  Washing machine is an example of…………… 

a) open loop control system 

b) closed loop control system 

c) dead zone control 

d) predictive control system 

40. The frequency of oscillation of wien bridge oscillator is f0=…………… 

a) 1/2∏RC  b) 29/2∏RC  c)1/ 6 ∏RC  d) 0.065/RC 

41. Zero level detector is one application of a………… 

a) differentiator b) comparator c) diode d)Integrator 

42. The effects of noise can be reduced by……….. 

a) lowering the supply voltage 

b) Using hysteresis 

c) using negative feedback 

d) clipping circuit 

 

43. A comparator with hysteresis………….. 

a) has one trigger point 

b) has variable trigger point 

c) has two trigger points 

d) is like magnetic circuit 

44. An oscillator differs from an amplifier because…………. 

a) it has more gain 

b) it always has the same output 

c) it requires no dc supply 

d) it requires no input signal 



45. Wien bridge oscillator is based on………. 

a) negative feedback 

b) high gain 

c) positive feedback 

d) hysteresis effect 

46. For an oscillator to properly start, the gain around the feedback loop must initially 

be…… 

a) one 

b) less than one 

c) greater than one  

d) none of these 

47. The peak value of the input to precision half-wave rectifier is 10 V. The approximate 

peak value of the output is…………. 

a) 9.3 V b) 10V c) 10.7 V d) 5 V 

48. When  50 Hz sinusoidal voltage is applied to the input of precision full wave rectifier, the 

output frequency is………….. 

a) 100 Hz  b) 50 Hz c) 360 Hz  d) 180 Hz 

49. The wien bridge oscillator is useful………… 

a) at low frequencies 

b) at high frequencies 

c) with LC tank circuit 

d) at small input signals 

50. The phase shift oscillator usually has……….. 

a) two lead or lag circuit 

b) three lead or lag circuit 

c) a lead-lag circuit 

d) none of these 

 

Short Answer Questions: 

1. Draw functional block diagram of Op-Amp and explain function of each block. 

2.  Draw the circuit diagram of an Op-Amp adder that can add three input signals. Derive an 

expression for output voltage. 

3. Draw the circuit diagram of an Op-Amp as Subtractor that can add three input signals. 

Derive an expression for output voltage. 

4. Explain the working of current to voltage converter (I to V) with circuit diagram. 

5. Explain the working of voltage to current converter (I to V) with circuit diagram. 

6. Explain Op-Amp as inverting with circuit diagram. Derive the expression for output 

voltage. 

7. Explain Op-Amp as non-inverting amplifier with circuit diagram. Derive the   expression 

for output voltage. 



8. Explain Op-Amp as Voltage follower. What is its importance? 

9. Draw and explain AC voltage follower. 

10. Obtain an expression for output voltage of transducer amplifier circuit. 

11. Explain in brief an Op-Amp differentiator circuit. What will be the output response of 

differentiator if the input is sine wave. Draw the waveform   

12. Explain in brief an Op-Amp integrator circuit. What will be the output response of     

integrator if the input is sine wave. Draw the waveform.  

13. With neat circuit diagram, explain the operation of Schmitt trigger. 

14.  Draw the characteristics of an ideal comparator and that of a commercially available 

comparator and explain in brief. 

15. What are the types of comparator? Explain one of them in brief.  

16. Draw and explain zero crossing detectors. 

17. State the two conditions of oscillations for sine wave oscillator. 

18. Sketch the circuit of phase shift oscillator and explain its operation. 

19. Sketch the circuit of Wein Bridge Oscillator and explain its operation. 

20. Sketch the circuit of peak detector and explain its operation. 

21. With a neat circuit diagram, explain the working of the precision rectifier. 

22. With neat diagram explain the application of op amp as precision rectifier, Clipper, and 

Clamper 

23. With neat diagram explain the application of op amp as Clipper. 

24. With neat diagram explain the application of op amp as Clamper. 

 

Long Answer Questions: 

1. Explain Op-Amp as inverting and non-inverting amplifier with circuit diagram. Derive the   

expression for output voltage. 

2.  Explain the following the parameters of an OP-Amp 

 a) CMRR  b) Input offset voltage   c) Input offset current  d) slew rate 

3. Explain Op-Amp as Adder and Subtractor with circuit diagram and derive an expression 

for output voltage. 

4. Explain with neat circuit diagram Inverting Comparator. Draw the input and output    

waveform for positive and negative reference voltage. 

5. Draw functional block diagram of Op-Amp and explain function of each block and 

explain open loop frequency response and slew rate of an Op-Amp.  

6. Sketch the circuit of an Op-Amp as astable multivibrator and explain its operation. Derive 

the expression for output voltage. 

7. Sketch the circuit of an Op-Amp as monostable multivibrator and explain its operation. 

Derive the expression for its pulse width. 

8. With neat circuit diagram, explain the operation of Schmitt trigger. Derive the expression 

for UTP and LTP. 



9. Draw the circuit of triangular wave generator using a comparator and integrator and 

explain its operation, hence obtain an expression for its amplitude and frequency. 

 

Chapter-III 

Chapter –III (Active Filter) 

1. If a Butterworth filter has nine second order stage, its roll of rate is………. 

a) 20 db per decade  b) 40 db per decade 

c) 180 db per decade  d) 360 per decade 

 

2. A first order stage cannot have a……………………… 

a) Butterworth response  b) cheybyshev response 

c) Maximally flat possband  d) Roll of rate of 20 dB per decade 

3. The all pass filter is used when…………. 

a) high roll-off rates are needed   b) phase shift is needed  

c) a ripple stop band is important   d) none of the above 

4. The Q of a narrowband filter is always……….. 

a) small     b) less than  1  

c) greater than one   d) equal to BW divide by fo 

5. The all pass filter has………… 

a) no pass band     b)one stop band  

c) The same gain at all frequencies  d) none of the above 

6. The second order filters having damping coefficient close to 1 are called……….filters. 

a) chebyshev     b) Bessel   

c) Butterworth     d) none of these  

7. The gain of second order Butterworth filter will be…………… 

a) 1.732 b) 1.414 c) 2.108 d) 1.586 

8. In band-pass filter damping factor D=…………… 

a) Q b)1/Q  c) Q
2
  d) 1/ Q

2
 

9. A notch filter is a…………. 

a) wide band pass filter 

b) narrow band pass filter 

c) narrow band reject filter 

d) wide band reject filter  

10. The cascading of second and third order filter results into a filter of…………..order. 

a) 5
Th

  b) 1
st
  c) 6

th
  d) 3

rd
 

11. Butterworth active filter has………. 

a)  ripple pass and stop bands  b)flat pass and stop bands 

c) rippled pass and flat stop bands  d) flat pass and rippled stop band 

12. The quality factor of band pass filer is Q=…………. 
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Short Answer Questions: 

1. What is electric filter? Classify them. 

2. What are the disadvantages of a passive filter? 

3. Why active filters are preferred? 

4. Explain Butterworth response of a filter. 

5. Explain Chebyshev response of a filter. 

6. Give the difference between Butterworth and Chebyshev filter. 

7. Give the theory of First order low pass filter. 

8. Give the theory of First order high pass filter. 

9. What are the advantages of active filters over passive filters? 

10. What are the passband and the stop band of a filter? 

11. Give the theory of all pass filter. 

12. Give the theory of band reject filter. 

13. Give the theory narrow band pass filter. 

14. Draw and explain half wave rectifier with precision diode. 

15. Draw and explain full wave rectifier with precision diode. 

16. What is precision diode? 

17. Explain the working of half wave precision rectifier with circuit diagram. Draw the input-

 output waveforms. 

Long Answer Questions: 

1. Give the theory of First order low pass filter and first order high pass filter. 

2. Draw and explain half wave rectifier and full wave rectifier with precision diode. 

3. Explain Butterworth response and Chebyshev response of a filter. What are the 

disadvantages of a passive filter? 

 

Chapter –IV (PLL) 

1. The relation between lock range (LR) and capture range (CR) is…….. 

a) LR = CR b) LC < CR c) LR > CR d) all of the above 

2. A PLL is a feedback loop comprising of phase detector……….amplifier and VCO. 

a) High pass filter  b) Low pass filter 

d) notch filter   d) band pass filer 

3. PLL can be used as modern for data communication system using……for data 

communication system using…………for the transmission of digital data over 

telephone lines. 

a) FM detector  b) AM detector  c) FSK  d) signal 

synthesizer 

4. PLL can be used as a……………filter 



a) High pass filter  b) Low pass filter 

d) notch filter   d) band pass filer 

5. Typical example of PLL is…………… 

a) LM 565  b) MC 1648  c) LM 566 d) MC 4024 

6. ………….additional filters are required in an AM demodulator using PLL. 

a) 1  b) 2  c) 3  d) none 

7. When a PLL is locked on the input frequency, the VCO frequency is…… 

a) < fo  b) >f0  c) =f0    d)= fin 

 

 

8. The bandwidth of the low pass filter in the PLL determines the………. 

 a) capture range   b) lock range   

 c) free running frequency  d) phase difference 

9. Which of the following IC package can be used as frequency multiplier 

 a) IC 555 b) IC 8038 c) IC 741 d) IC 565 

10.  A PLL maintains lock by comparing………. 

  a) the phase of two signals 

  b) the frequency of two signals 

  c) the amplitude of two signals 

  d) none of these 

11. If the control voltage to a VCO increases, the output frequency…………. 

a) decreases  b) does not change   c) increases  d) none of these 

12. The lock range of LMi565 is ΔfL=……….. 

a) 
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13.  The capture range of LML565 Is Δfc=…………. 

14. a) 
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Short Answer Questions: 

1. What are the main building blocks of PLL? 

2.  Explain the application of PLL as frequency multiplier. 

3. Draw and explain transfer characteristics of PLL. 

4. With neat diagram explain the application of op amp as precision full wave rectifier.   

Draw input and output waveform. 

5. List the applications of PLL. 

6. Discuss the use of the PLL as Frequency Synthesizer. 



7. Draw the block diagram of PLL IC565 and discuss it. 

8. What is PLL? Obtain expression for Lock range. 

9. Briefly explain the roles of a phase detector, low-pass filter and VCO in PLLs. 

Long Answer Questions: 

1. Draw and explain the block diagram of PLL. 

2. Define lock range and capture range of PLL. Derive the expression for lock range and 

capture range. 

3. Sketch the circuit of an Op-Amp Monostable multivibrator and explain its operation,    

hence derive an expression for its pulse width. 

4. Explain with block diagram PLL as Frequency Multiplier and Frequency Synthesizer 

5. Explain the use of PLL as demodulator. 

6. Explain the use of IC4046 CMOS PLL. 

7. Explain ICL 8038 as Function generator. 

8. Draw the circuit diagram of FSK generator and demodulator using IC 555and IC 565 

explain its working. Draw the waveforms. 

 


