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Unit – I 

1. Define Linear waveshaping.
2. A LP RC circuit with 3 DB cutoff of 3.5 KHz is subjected to a 20 V step. Determine its rise time and time to reach 12.6V. 

3. Draw and explain Gain Vs Frequency curve related to LP RC circuit. 

4. Draw and explain characteristics curve or Bode plot related to HP RC circuit. 

5. A 100 Hz triangular wave with peak to peak amplitude of 9V is applied to a RC differentiating circuit with R= 1 M ohm and C= 100pf. Calculate and sketch the output waveform. 

6. What are cutoff frequencies, BW and derive expressions of f2, f1 for LP RC and HP RC circuits? 

7. Draw the response of pulse when it is impressed upon LP RC?
8. Distinguish RC and RL circuits?

9. Define Attenuator.

10. Define transmission error. 
Unit – I 

1. Define Linear waveshaping. Draw the response and design all the parameters when sine wave is impressed upon LP RC? 
2.  Derive an expression for the output of a LP RC circuit excited by step input and draw waveforms.

3. When does a HP RC circuit acts as a Differentiator.

4. When does a LP RC circuit acts as an Integrator.

5. Derive an expression for the output of a HP RC circuit excited by ramp input and draw waveforms.

6. Define square wave. And derive expression, when square wave is impressed upon a LP RC network? 

7. Define square wave. And derive expression, when square wave is impressed upon a HP RC network? 

8. What do you understand by an Attenuator circuit?

9. Discuss about compensation circuits with proper graphs related to an Attenuator.

10. Short notes on a) RLC circuit

b) Ringing circuit.
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Unit – II

1.  Define Non- Linear waveshaping.
2. Define Clipper.

3. Define Clamper.

4. What do you understand by Transmission characteristic?

 5. Define diode comparator.

6. What is the importance of capacitor in Clamper?

7. Define Clamping circuit theorem?
8. Draw the practical clamping circuit?

9. Consider any series clipper and Draw the Transmission characteristic curve?

10. Design a diode clamper to restore the positive peaks of 1 KHz input signal to a voltage level to 5V. Assume V cutin= -0.7V. 

Unit – II

1. Consider any series clipper and Draw the Transmission characteristic curve?
2. Consider any shunt clipper and Draw the Transmission characteristic curve?

3. Consider any double clipper and Draw the Transmission characteristic curve?

4. Draw the Transmission characteristic curve for the Zener clipper (series & shunt)?

5. Draw the Transmission characteristic curve for double clipper using the Zeners?

6. Distinguish clipping, comparator and clamping circuits with proper examples?

7. Prove the Clamping circuit theorem?
8. Design issues related to source resistance effect on the clamping circuit?

9. Design issues related to diode voltage effect on the clamping voltage?

10. Short note on practical clamping circuit?
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UNIT I Syllabus

LINEAR WAVESHAPING : High pass, low pass RC circuits, their response for sinusoidal, step, pulse, square and ramp inputs. RC network as differentiator and integrator, attenuators, its applications in CRO probe, RL and RLC circuits and their response for step input, Ringing circuit.

1. (a) The periodic ramp voltage shown is applied to a low pass RC circuit. Find the equations from which to determine the steady state output waveform. 
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Figure 1:

(b) If T1=T2=RC, find the maximum and minimum value of the output voltage and plot this waveform.

2. Draw the RC high pass circuit and explain its working with step voltage input. 

3. (a) Three low pass RC circuits are in cascade and isolated from one another by ideal buffer amplifiers. Find the expression for the output voltage as a function of time if the input is a step voltage. 

(b) Find the rise time of the output in terms of RC in the above case.

4.  (a) A Current pulse of amplitude I and width tP is applied to a parallel RC combination, (C input side). Plot to scale the waveforms of the current iC for the cases: i.tp< RC ii.tp=RC iii. Tp >RC

 (b) Compare RC low pass circuit with RC high pass circuit.   

   5. (a) A pulse is applied to a lowpass RC circuit. Prove by direct integration that the area under the    pulse is same as the area under the output waveform across the capacitor. Explain the result.

(b) Write a short notes on High pass RC circuit as a differentiator. 

6. (a) Derive the expression for rise time of integrating circuit and prove that it is proportional to time constant and inversely proportional to upper 3 dB frequency.

(b) Explain the operation of RC low pass circuit for exponential input is applied

7. Write short note on the following:

(a) Attenuators

(b) RC Double differentiator.

(c) RLC ringing circuit. 
8. (a) A square wave whose peak-to-peak value is 1V, extends ±0.5V with reference to ground. The half period is 0.1 sec This voltage impressed upon an R.C. differentiating circuit whose time constant is 0.2 sec. Determine the maximum and minimum values of the output voltage in the steady state.

(b) Draw the response of high pass circuit for square wave and derive the expression for percentage tilt. 
9. (a) Prove that for any periodic input wave form the average level of the steady state output signal form the RC high pass circuits is always Zero.

(b) Prove the above statement for different periodic input waveforms. 
10. (a) A symmetrical square wave of peak to peak amplitude V and frequency ‘f ’ is applied to a high pass RC circuit.Find the percentagetilt. 
(b) How can this tilt be reduced? 
11. (a) A pulse is applied to a lowpass RC circuit. Prove by direct integration that the area under the pulse is same as the area under the output waveform across the capacitor. Explain the result. 
(b) Write a short notes on High pass RC circuit as a differentiator
12. Explain the response of a low pass RC circuit to an exponential input and ramp input. Derive the required equations
13. (a) For a parallel RLC circuit an input Vi is applied. Derive the Q factor of the circuit.

(b)  Draw  the  response  of  the  circuit  for  step  input  critically  damped  and  over  damped  cases  for  a  fixed  value  of  R  and  C.

UNIT II Syllabus

NON-LINEAR WAVE SHAPING : Diode clippers, Transistor clippers, clipping at two independent levels, Comparators, applications of voltage comparators, clamping operation, Clamping circuit taking source and diode resistances into Account, , Clamping circuit theorem, practical clamping circuits, effect of diode characteristics on clamping voltage.

1. Design a diode clamper circuit to clamp the positive peaks of the input signal at zero level. The frequency of the input signal is 500 Hz. 
2. (a) State and prove clamping circuit theorem

(b) A square wave input as shown in figure 2b below is applied to the clamping circuit. Sketch the steadystate output waveform and derive the necessary expressions. 
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Figure

3. (a) Design a clipping circuit with ideal components, which can give the waveform shown in figure 1 below for a sinusoidal input. 
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Figure 1:

(c) Design a diode clamper to restore a d.c level of +3 Volts to an input signal of peak to peak value of 10 Volts. Assume drop across diode is 0.6 Volts. As shown in the figure (figure 2)below 
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Figure 2:

4. (a) Draw the diode comparator circuit and explain the operation of it when ramp input signal is applied.

(b) Explain the operation of two level slicer.  
5. (a) Draw the circuit diagram of slicer circuit using Zener diodes and explain its operation with the help of its transfer characteristic.

(b) Draw the circuit diagram of emitter coupled clipper. Draw its transfer characteristics indicating all intercepts, slopes and voltage levels derive the necessary equations. 

Give the circuits of series clipper circuits and explain their operation with the help of transfer characteristics. 

6. (a) Draw the circuit diagram of slicer circuit using Zener diodes and explain its operation with the help of its transfer characteristic.

(b) For the circuit shown in figure 1 below:
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Figure 1:

If R = 1K, VR2 = 10V, VR1 = 7 V RF = 0 and Rr =infinite

i. Sketch the transfer characteristic

ii. If Vi = 20 sin wt sketch the input and output waveforms.

8. Explain the principle of clamping. Discuss the effect of source impedance, shunt resistance and cut in voltage.

9. (a) Draw the basic circuit diagram of a DC restorer circuit and explain its operation. Sketch the out put wave form for a sinusoidal input.

      (b) Draw the basic circuit diagram of positive peak clamper circuit and explain its operation. 

10, (a) Give the circuits of different types of shunt clippers and explain their operation with the help of their transfer characteristics.

(b) Draw the diode differentiator comparator circuit and explain the operation of it when ramp input signal is applied. 
