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1.a)
A square wave whose peak-to-peak value is 1V extends + 0.5 V with respect to ground.  The duration of the positive section is 0.1 Sec and of the negative section is 0.2 sec.  If this wave form is impressed on an RC differentiating circuit whose time constant is 0.2 sec; what are the steady state maximum and minimum values of the output waveforms?  

   b)
Prove that the area under the positive section is equal to the area under the negative section of the output waveform. 

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)
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.
Design a collector coupled monostable multi to meet the following specifications:

Silicon n-p-n transistors are used in the design with hfe (min)=20,VBE cutoff       voltage for the normally  OFF  transistor is  -1V; ICBO and voltage drops across saturated transistors are negligible. The base drive to the transistor in saturation is 60% in excess of minimum required. Vcc=9V,Ic=3mA.pulse width is                   4 m sec. choose RC1=RC2 and R1=R2.

5.a)
Define the terms:
(i)  Slope  or  sweep speed error and

(ii) Displacement error

b)
An exponential sweep results when a capacitor is charged from a supply voltage V through a resistor R. If the peak sweep voltage is Vs, derive an expression for slope error (es). 

6.a)
Explain the operation of a sweep circuit as a divider.
b)
The UJT relaxation oscillator is to be used as a 3:1 divider for pulses which occur at a 2500 Hz rate. The available supply voltage is 30V. The pulses are applied at base B2. Draw the circuit and calculate pulse amplitude.
7.a)
Discuss the advantages and disadvantages of a threshold gate.
b) 
Discuss a gate whose response is not sensitive to the upper level of the control voltage.

8.
Consider the triggered blocking oscillator circuit shown in figure below,  
using a silicon transistor  with    VCE (sat) =  0.3V  and   VBE (sat) =  0.7V  and  hFE =   50.  There  are  twice  as  many  turns  in  the  base  winding  as  in  the  collector  winding. The  magnetizing  inductance  of  the  collector  winding   3mH ,  its  leakage  inductance is  50 μH  and  its  shunt  capacitance  is  100pF.  During the pulse, calculate         

      
(a)  The pulse amplitude at the collector   (b) the collector current      
(c)  The base current and 

       (d) the pulse width.
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