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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 Em Sin wt. 

   b)
What is the ratio of the rise time of the three sections in cascade to the rise time of a single section of low pass RC circuit.  

2.a)
Discuss the effect of Diode characteristics on clamping voltage.

b)
A symmetrical square wave of 100 Hz whose peak to peak amplitude is 20 V is applied to the circuit shown in figure below.  Sketch the steady state output waveform indicating clearly the voltage levels and time constants.  Assume that the diode has zero cut-in voltage, 100 ( forward resistance in infinite reverse resistance.
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3.a)
Calculate the output levels of the following circuit for inputs of 0 and -6 Volts and 
verify that the circuit is an inverter.  What is the minimum value of hFE required.  
Neglect junction saturation voltages and assume an ideal diode.
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   b)
Write about diode switching times.
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4.a)
Explain how a Schmitt trigger can be used as a comparator and as a squaring circuit.

   b) 
What do you understand by hysterisis?  What is hysterisis voltage?  Explain how hystersis can be eliminated in a Schmitt trigger. 

5.a)
What are the essential requirements of TV horizontal sweep circuit? How do you achieve them using a current sweep?

   b)
In the current sweep circuit used for TV, the transistor used must operate as a bidirectional switch. Explain.

6.a)
Explain the principle of “synchronization” and ‘synchronization with frequency division’.

b) 
Explain the method of pulse synchronization of relaxation devices, with examples.

7.a)
What is Pedestal? How does it occur in a gate circuit?
   b)
How pedestal can be reduced in a gate circuit?

8.
Explain  the  operation  of  an  RC  controlled  free  running  blocking  oscillator   
with  neat  sketch  of  circuit  and  voltage  waveforms.  Derive the expression  
for duty cycle.  What are the advantages of the circuit? 
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1.
A step generator of 50 ohm impedance applies a 10 V step of 2.2 nsec rise time to a series combination of a capacitor C and a resistance R=50 ohm.  A pulse of amplitude 1V appears across R.  Find the value of the capacitance C.

2.a)
For the circuit shown in figure below an input voltage Vi linearly varies from 0 to 150V is applied.  Sketch the output waveform V0 to the same time scale.  Assume ideal diodes.
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   b)  
State and prove clamping circuit theorem.



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

4.
Design a Schmitt trigger circuit using n-p-n silicon transistors to meet the following specifications:

Vcc=12v, UTP=4v, LTP=2v, hfe=60, Ic2=3mA. 

      Use relevant assumptions and the empirical relationships. 

5.a)
Bring out the necessity and importance of current sweep circuits. List out its applications.

   b)
What are the techniques used to improve the linearity of current sweeps. Illustrate with examples.
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6.a)
Illustrate the terms ‘synchronization’ and ‘frequency division’ of a sweep generator.
b)
A free-running relaxation oscillator has sweep amplitude of 100 V and a period of 1 msec synchronizing pulses are applied to the device such that breakdown voltage is lowered by 50 V at each pulse. The synchronizing pulse frequency is      4 kHz. What is the amplitude and frequency of synchronized oscillator waveform?
7.a)
Discuss a two-input gate in which the signal sources do not load the control signal.
   b)
Discuss an uni-directional gate, which delivers an output pulse only.
8.
Explain  the  operation  of  free  running  blocking  oscillator  (diode  
controlled) with    neat  sketch  of  current  and  voltage  waveforms.  Derive  
the expression for period and duty cycle of oscillations.
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1.a)
For a parallel RLC circuit an input (i is applied.  Derive the Q factor of the circuit. 

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

2.a)
Draw the circuit diagram of an emitter-coupled clipping circuit and draw its transfer characteristic indicating all intercepts, slopes and voltage levels .


b)
The input voltage Vi to the clipper shown in figure below is a 10 micro.sec.pulse whose voltage varies between 0 and 10V. 
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If Rf = 100 (, Vr = 0.5 V and Rr = (, sketch the output wave form (0 and indicate the time constants of the exponential portions.

3.a)
Explain the phenomenon of “latching” in a transistor switch.

b)
A transistor has fT = 50 MHz, 4FE = 40, Cb'c =3 PF and operates with Vcc=12 V and Rc=500 (.  The transistor is operating initially in the neighbourhood of the cut-in 
point. What base current must be applied to drive the transistor to saturation in 1 ( sec?

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

b) 
For the given circuit below, find UTP & LTP. What is this circuit called? Data given hfe(min)=40, 
VCE(sat)=0.1 V, UBE(sat)=0.7 V Vr=0.5V, VBE(active)=0.6V.        
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5.a)
Write important applications of time-base circuits. With reference to time base circuits define the following terms:

(i) Flyback time 

(ii) Transmission error.

b)
What is meant by triggered sweep? What are the merits and demerits of triggered sweep circuits.

6.a)
Explain how a sinusoidal oscillator can be used as a frequency divider.
   b)
Write short notes on
i) Phase delay and
ii) Phase jitters
7.a)
Differentiate different types of  uni-directional diode gates.
   b)
Discuss the advantages and disadvantages of an uni-directional diode gate.

8.
Explain  the  recovery  and  loading  considerations  in  blocking  oscillator  and  
the  effect  of  providing  damping.  Give  an  alternate  circuit  to  have  pulse  
period  independent  of  RL.
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1.a)
Prove that for any periodic input waveform the average level of the steady state output signal from the RC high pass circuit is always Zero. 

   b)
Prove the above statement for different periodic input waveforms. 

2.a)
What is a slicer?  Explain with circuit diagram.

   b)
Sketch the steady state output voltage for the clamper circuit shown in figure below and 
locate the output d.c level and the zero level.  The diode used has Rf=1 K(, Rr=600 K(, 
Vr= 0.  C is arbitrarily large and R = 20 K(.  The input is a (20 Volts square wave with 
50% duty cycle.
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3.a)
Explain how transistor can be used as a switch in the circuit, under what condition 
a transistor is said to be ‘OFF’ and ‘ON’ respectively.

   b)
A germanium transistor is operated at room temperature in the CE configuration.  
The supply voltage is 6 V, the collector-circuit resistance is 200 ( and the base 
current is 20 percent higher than the minimum value required to drive the 
transistor into saturation.  Assume the following transistor parameters:



Ico=-5(A, IEO=-2(A, hFE=100, and rbb'=250 (.  



Find VBE(Sat) and VCE(Sat).

4.a)
Discuss the different methods of triggering a flip-flop. Explain the role of commutating 
capacitors in a binary circuit.

   b) 
Draw the circuit diagram of a fixed bias binary with speed up capacitors.

5.a)
If  the amplifier gain is different from unity in a bootstrap circuit, what is the effect on the sweep voltage? What is the effect of amplifier bandwidth on the sweep output?

b)
With a neat circuit, explain a method of compensation used to improve the linearity of a bootstrap time base circuit.

Contd…2

Code No. NR/RR210202



-2-

   
      Set No.4
6.a)
How astable multivibrator can be synchronized? Illustrate with waveforms.
b)
A symmetrical astable multivibrator using transistor operates from 10V supply has a period of 1msec. Triggering pulses of spacing 750 microsec 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)
Illustrate the principle of a linear gate using a series switch?
   b)
How the linear gate can be understood by means of a shunt switch?

8.
Explain  with  neat  circuit  diagram  of  triggered  blocking  oscillator  with  emitter  timing.  Draw the equivalent circuit and show the current   and  
voltage   waveforms.  Derive an expression for current pulse width.
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