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1. a) Draw high pass RC circuit and derive the response of it for step input. And also draw the 

 input-output characteristics of this circuit.  

b) Design an RC differentiator network of square pulses of 1msec. repetition rate and 10V 

 amplitude. It is desired to have output trigger pulses of 8V amplitude. Assume source 

 resistance of 50� and load resistance of 500�. 

 

2. a) Explain the response of the clamping circuit when a square wave input is applied under 

 steady state conditions.  

b) For the circuit shown below, Sketch the input and output waveforms for the specifications:

 Ω==Ω=Ω=ω== γ k1RandV0Vk10R100Rtins 20VV10V rfiR ,,,,   

 

 

 

 

 

 

 

3. a) For a common emitter circuit, VCC=10V, RC=1k�, IB=0.2A. Determine 

i) The value of hFE(min) for saturation to occur. 

ii) If RC is changed to 220�, will the transistor be saturated? 

b) Describe how a Transistor behaves as a switch. Draw base and collector waveforms    and 

 indicate all the time intervals. 

 

4. a) Explain how monostable multivibrator is used as voltage to time converter. Derive the 

 expression for T in terms of VCC and V. 

b) Design an Astable Multivibrator to generate 5 kHz square wave. The supply voltage 

 VCC=10V,   IC(sat)=10mA, hFE=50 and assume Si transistors. 

 

5. a) Design a two transistor bootstrap voltage sweep generator circuit employing n-p-n 

 transistors. The specifications are: VCC=15V, IC(sat)=3mA and hFE(min)=25. 

b) Explain with a circuit the working of a UJT sweep circuit and obtain the              

 expressions for the intrinsic standoff ratio (η). 

 

6. a) Explain how a monostable multivibrator can be used as a frequency divider. 

b) Explain about synchronization of a sweep circuits with symmetrical signals. 

 

7. a) With a neat circuit diagram, explain the operation of six diode sampling gate. 

b) Explain basic operating principles of sampling gates. 

 

8. a) What is meant by Tri-static logic?  Draw the circuit of Tri-state TTL logic and explain its 

 functions. 

b) Compare different logic families and mention their advantages and disadvantages? 
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1. a) Draw an RC high pass circuit and derive an expression for the response for a sinusoidal 

 input. 

b) A symmetrical square wave of peak to peak amplitude V and frequency f is applied to a high 

 pass RC circuit.  Find the percentage tilt.   

 

2. a) Explain transfer characteristics of the emitter coupled clipper and derive the necessary 

 equations. 

b) Explain the effect of diode characteristics on clamping voltage. 

 

3. a) Sketch neatly the waveforms of current and voltages for a transistor switch with capacitance 

 loading circuit. 

b) Explain the phenomenon of latching in a transistor. 

 

4. a) Explain the method of symmetrical triggering with relevant diagram. 

b) For the circuit given below, find UTP & LTP for the specifications: hFE(min)=40, 

 VCE(sat)=0.1 V, VBE(sat)=0.7 V, Vr=0.5V and VBE(active)=0.6V. 

 
5. a) Derive expressions for slope error and sweep-speed in the bootstrap sweep voltage 

waveform generator. 

b) Write the comparisons between miller and bootstrap voltage sweep generators. 

 

6. a) With the help of a circuit diagram and waveforms, explain the frequency division by an 

 astable multivibrator? 

b) A symmetrical astable multivibrator using transistor operates from 10V supply has a period 

 of 1msec. Triggering pulses of spacing 750µsec are applied to one base through a small 

 capacitor from a high-impedance source. Find the minimum triggering pulse amplitude 

 required to achieve 1:1 synchronization. 

 

7. a) Derive expression for gain and control voltages of bi-directional diode sampling   gate. 

b) What are the applications of sampling gates? 

 

8. a) Draw the circuit of a Totem-pole TTL NAND gate?  What is the purpose of using a diode at 

 the output stage?  Explain its operation and verify the truth table. 

b) Which is the fastest non-saturated logic gate? Draw the circuit and explain its functions. 
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1. a) Prove that an RC circuit behaves as a reasonably good integrator if RC>>15T, Where T is 

 the period of an input signal ).sin( tEm ω  

b) Draw the response of the circuit for critically damped and over damped cases for a fixed 

 value of R and C. 

 

2. a) Classify different types of clipper circuits.  Give their circuits and explain their operation 

 with the aid of transfer characteristics. 

b) 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. 

 

3. a) Explain briefly the switching times of a transistor. 

b) A germanium transistor is operated at room temperature in CE configuration. The supply 

 voltage is 6 V, the collector-circuit resistance is 200 Ω and the base current is 20% higher 

 than the minimum value required driving the transistor into saturation. Assume the 

 following transistor parameters: ICO=5µA, IEO=2µA, hFE=100 and rbb'=250 Ω. Find VBE(Sat) 

 and VCE(Sat). 

 

4.  Design a fixed bias transistor bistable multivibrator employing two n-p-n silicon transistors to 

operate at a maximum frequency of 16 kHz. Assume that VCC=VBB=10V, IC(sat)=5mA and 

hFE(min)=30. 

 

5. a) Derive mathematical relationships among slope error, displacement error and transmission 

 error of time base signal. 

b) With the help of circuit diagram explain current time base generator. 

 

6. a)  Describe the pulse synchronization of an astable relaxation circuit with neat sketches. 

b)  Explain the principle of synchronization and synchronization with frequency division. 

 

7. a) How pedestal can be reduced in a gate circuit? 

b) With neat circuit explain operation of bi directional sampling gate using transistors. 

 

8. a) Discuss TTL logic with the help of circuits. 

b) Draw the circuit of an improved version of DTL 3-input NAND gate, and explain its 

 operations with the help of Truth Table.  
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1. a) Derive the expression for rise-time of pulse waveform after passing through low pass RC 

 circuit.  

b) Explain why simple resistance attenuator is to be compensated. Draw the circuit of 

 compensated attenuator and explain  

 

2. a) Explain the operation of positive clamper circuit using diode. 

b) State and prove clamping circuit theorem with relevant circuit and waveforms. 

 

3. Define rise time and fall time of transistor switch.  Derive expressions for these in terms of the 

transistor parameters and operating currents. 

 

4. a) Discuss the symmetrical and Asymmetrical triggering in case of Bistable transistor 

 multivibrator. 

b) What do you understand by hysteresis?  What is hysteresis voltage?  Explain how hysteresis 

 can be eliminated in a Schmitt trigger. 

 

5. Explain the basic principal of Miller and Bootstrap time base generators and also 

derive the equations for sweep speed error. 

 

6. a)  Explain the factors which influence the stability of a relaxation divider with the help of 

 neat waveforms. 

b) Draw the circuit diagram of sine wave synchronization astable multi and explain how this is 

 achieved. 

 

7. a) Explain with circuit diagram the operation of a two input sampling gate which does not have 

 any loading effect on control signal. 

b)  Explain the advantages and disadvantages of a diode type bi-directional gate. 

 

8. a) Draw the circuit of 3-input AND gate using diodes for  

 i) Positive logic   ii) Negative logic and explain the operation of the circuit 

b) Give the comparison of different logic families. 
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