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Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
What is an OP-AMP? Why it is called so?            





b)
Explain the parameters that should be considered for ac and dc applications of an OP-AMP.                                           





 
c)
Draw and explain the three open loop OP-AMP configurations with neat circuit diagram.

2.a)
Draw the circuit diagram of a two input non inverting type summing amplifier and derive the expression for output voltage.






b)
Briefly explain why negative feedback is desirable in amplifier applications         
   c)
How does negative feedback affect the performance of an inverting amplifier?  
3.a)
Draw the circuit of a PLL AM detector and explain its operation.              
  

    b)
What is the major difference between digital and analog PLLs?          

4.
Explain the use of 555 timer as free running ramp generator and draw the output waveforms.    
5.
Explain block schematic of PLL. List the application of PLL.
6.a)
Define a Notch filter.  Give its application.

b)
Determine the order of the Butterworth low-pass filter so that at w=1.5 w3dB, the magnitude response is down by at least 30 dB.

   c)
Design a notch filter for fo =8 kHz and quality factor Q=10.  Choose C=500 pf and assume necessary data.

7.a)
List out various types of D/A converter and A/D converters and compare their merits and demerits.

   b)
Give the schematic circuit of successive approximations A/D converter and explain its operations.
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8.
For the given circuit shown below:

[image: image1.png]



(i)  Explain the operations of the circuit with the help of truth-table.


(ii)  If hFE of Q1 is 30, find hFEmin of Q2 (iii) If hFE of Q2 is 30, what is Fan-Out?


(iv) Find Noise-Margin.
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1.a)
Discuss the electrical characteristics of an OP-AMP in detail   


   b) 
Draw an ideal voltage transfer curve of an OP-AMP           

  

   c)
What are the features of IC 741?       
2.a)
List and explain the two special cases of inverting amplifiers.   

 
   b)
What is a voltage follower? What are its features and applications?   
 

   c)
Derive the expression for the output voltage of a non inverting amplifier. 
3.a)
Draw the circuit of a PLL AM detector and explain its operation.              
  

    b)
What is the major difference between digital and analog PLLs?                
4.
Discuss, with relevant circuits and waveforms, the working of Monostable multivibrator using 555 timer. 
5.
What is the phase-Locked loop? Briefly explain the roles of Low-pass filter and VCO in PLL.
6.a)
Define Bessel, Butterworth and Chebysher filters, and compare their frequency response.

   b)
Sketch the circuit diagram of band elimination filter and design a wide band-reject having fH=200 Hz and fL=1kHz.  Assume necessary data.

7.a)
List out different types of A/D converters and compare their merits and demerits.

   b)
Give the schematic circuit of integrating type A/D converter and explain the operation of this system and derive expression for output voltage Vo.
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8.
For the circuit shown below :


(i)  Explain the operations and the circuit with the help of Truth-Table.

(ii) If hFE of Q1 is 30, find hFEmin of Q2.

(iii) If hFE of Q2 is 30, what is Fan-Out?

(iv) Find Noise Margins.
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1.a)
Draw the pin diagram and schematic symbol of a typical OP-AMP IC741 and explain the function of each pin.                                       




b)
Discuss the three basic types of linear IC packages and briefly explain the characteristics of each.                                                      




   c)
State the two types of integrated circuits classified according to their mode of operation and briefly explain the significance of each.  
2.a)
Draw the circuit diagram of a two input non inverting type summing amplifier and derive the expression for output voltage.





b)
Briefly explain why negative feedback is desirable in amplifier applications         

   c)
How does negative feedback affect the performance of an inverting amplifier?  
3.a)
Draw the circuit of a PLL AM detector and explain its operation.              
  

    b)
What is the major difference between digital and analog PLLs?                 

4.
Explain the functions of each of pins in 555 timer. List the important features of 555 timer.       
5.
Discuss the significance of phase detector, Low pass filter, amplifier and 

a VCO in PLL.
6.a)
Explain the term “Frequency Sealing”  with suitable example.

b)
Design a wide band-pass filter with fL=200Hz. FH=1 KHz and a pass-band gain=4.  Draw the frequency response and calculate ‘Q’ factor for the filter.

7.a)
Define the following terms with reference to D/A converters.

 
(i)
Resolution
(ii)
Linearity

   b)
Draw a schematic diagram of a D/A converter.  Use resistance values whose ratios are multiples of 2.  Explain the operation of the converter.

   c)
Draw the block diagram of a converting A/D converter and explain its operation.  Sketch the output waveform.
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8.
For the given circuit explain its operation with the help of Truth Table.  Find


hFEmin, Fan-out if hFE=30, and Noise-Margin for the given circuit shown below. 


(Assume all the active devices are made of silicon).
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1.
Explain in detail all the dc and ac characteristics of an ideal OP-AMP with relevant expressions.           
2.a)
List and explain the two special cases of inverting amplifiers.   

 
   b)
What is a voltage follower? What are its features and applications?   
 
   c)
Derive the expression for the output voltage of a non inverting amplifier.

3.a)
Draw the circuit of a PLL AM detector and explain its operation.              
  

   b)
What is the major difference between digital and analog PLLs?                                         
4.
Explain the operation of Monostable multivibrator using 555 timer. Derive the             expression of time delay of a Monostable multivibrator using 555 timer.    

5.
Explain the use MC 1496 as AM modulator with necessary circuit diagram.
6.a)
A fourth order Butterworth polynomial is given as


(S2+0.765S+1)
  (S2 + 1.848S+1).  Design the fourth order Butterworth filter having upper cutoff frequency 2 kHz.  Assume suitable data.  Draw the circuit diagram with suitable values.

   b)
What are the gain constraints imposed on higher order filters?  Explain.

7.a)
What is a sample-and-hold circuit?  Draw the circuit diagram and explain its action?

   b)
With reference to sample and hold circuit define the following terms:


(i)
Aperture time

(ii)
Hold mode.

   c)
Draw the circuit of Weighted Resistor DAC and derive expression for output analog voltage Vo.
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8.a)
Define (i) Positive logic
(ii)  Negative logic
(iii)  Pulse logic.

   b)
What is meant by AOI logic.  Explain with help of an example.

   c)
In the given circuit silicon transistor is used.  Find the out-put levels for the given input levels of 0.2V and 12V,  obtained from a preceding stage.  Assume h​FE=30.
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