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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)
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)
What are the advantages of adjustable voltage regulator over the fixed regulator? 
 

   b)
Explain the importance of voltage references and voltage inverters  


   c)
Explain the operation of a phase detector


4.a)
Explain the role of the basic building blocks of PLL.          

 
 

b)    Determine the DC control voltage vc at lock if signal frequency fs = 10 KHz, VCO   

         free running frequency is 10.66 KHz and the voltage to frequency transfer 

co-efficient of VCO is 6600 Hz / v.                                   

 

5.a)
Give the block diagram of PLL and explain about each block in detail.

   b)
Define the following terms with reference to PLL 


(i)
Lock range


(ii)
Capture range



(iii)
Pull-in-time.
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6.a)
Explain the term “VSVS configuration”.  Design a VCVS low-pass Butterworth second order filter with a cutoff frequency of 4 kHz. Assume necessary data in the design process.

   b)
Design a second order IGMF band-pass filter with the following specifications:


fo=500 Hz; Gain at resonance=-5 and band-width=50Hz.  Use the circuit shown below.  Assume necessary data.




[image: image1.png]



7.
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).



[image: image2.png]



8.a)
Give the working principle of Analog-Multiplexer.  Give block diagram of a  input analog multiplexer using CMOS gates and explain how it works.

   b)
Draw the circuit diagram of sample and hold circuit and explain its working.
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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)
Design a differentiator to differentiate an input signal that varies in frequency from 10Hz to about 1K Hz.  Draw its output waveform if sin 2( x 1000t signal is applied.










  b)
Explain the principle of operation of a precision full wave rectifier
with waveforms.










3.a)
Draw the schematic diagram of Wien Bridge Oscillator and derive the expression for frequency of oscillation.                                           




  b)
What are the conditions to be satisfied by a circuit to produce oscillations?                                                                                      

4.
 Discuss any two applications of 555 timer in Monostable mode.                

5.a)
Draw the schematic circuit diagram of the following and explain their working.


(i)
Analog phase detector

(ii)
VCO


Derive necessary expressions.

    b)
What is their role in PLL?  Explain.

6.a)
Explain the design procedure (with suitable circuit diagram of a fourth order Butterworth low-pass filter).

    b)
A certain narrow band-pass filter has been designed to meet the following specifications: fC=2 kHz. Q=20, and Ap=10.  What modifications are necessary in the filter circuit to change the center frequency ‘fc’ to 1kHz, keeping the gain and band-width constant?

7.a)
Compare different logic families and mention their advantages and disadvantages?

   b)
Which is the fastest non-saturated logic gate?  Draw the circuit and explain its functions.
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8.a)
Draw the schematic circuit diagram of 4 bits Successive Approximations A/D converter and explain its operation.

   b)
Compare this A/D converter with parallel comparator type A/D converter.

   c)
Give the working principle of analog multiplexer.
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1.
Explain in detail all the dc and ac characteristics of an ideal OP-AMP with relevant expressions.                                    

2.a)
Explain how multiplier can be used to modulate and demodulate an AM signal   

   b)

Discuss the differences between the differential amplifiers used in the first two 

            stages of opamp.   









3.a)
With neat block diagram, explain the operation of a fixed voltage regulator.

   b)
Describe the operation of an IC based negative voltage regulator. Give few

            applications


4.a)
 Define the terms 


      (i)Lock-in-range

(ii) Capture range

(iii) Pull-in-time.

  

  b)     Explain how PLL is used as a frequency translator, AM demodulator.       
 

5.a)
Give the schematic circuit of IC 1496 balanced modulator circuit and explain its operation.

   b)
Give the basic block diagram of PLL and explain about each block.

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.
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7.
For the circuit shown below:

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

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

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

d) Find Noise Margins.
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8.a)
List out different types of A/D converters and compare their merits and demerits.

   b)
Give the schematic circuit of an A/D converter widely used in digital voltmeters and explain its operation.  Derive expression for output voltage.
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1.a)
Why is it necessary to use an external offset voltage compensating network with practical OP-AMP circuits?                                           


            

   b)
Compare and contrast an ideal OP-AMP and practical OP-AMP.     


   c)
Explain the precautions that can be taken to minimize the effect of noise on an OP-AMP circuit.                                                                           



d)
Calculate the effect of variation in power supply voltages on the output offset voltage for an inverting amplifier circuit.             


2.a)
What is a clipper? With circuit diagram, explain the operation of positive and negative clippers.                                                                          



   b)
Describe the principle of operation of a precision half wave rectifier with wave 

            forms


3.a)
What is a switching regulator? Draw the block diagram of a typical switching regulator and explain its operation.                                 




   b)
What are the four types of voltage regulators? Compare the performance of these

            regulators.


4.
Explain one application in which the 555 can be used as a Monostable  multivibrator.








 

5.a)
Explain in detail the following terms with reference to PLL 


(i)  Lock range
 (ii)  Capture range   (iii)  Capture transient (iv)  Pull-in-time.

   b)
(i) Draw the internal functional diagram of NE 566 VCO and derive expression    

             for free running frequency.


(ii)From the given component values find the free running frequency


     Control voltage VC=10.9V,  VCC=12V,   R1=4.7k and C1=1.1nF.


6.a)
Derive the transfer function for a general second order sallen-key filter with suitable circuit diagram.

   b)
Design a Butterworth filter for a given normalized polynomial of S2+1.414S+1.  Assume necessary data.
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7.a)
Define the terms (i) Positive Logic
(ii) Negative Logic

   b)
Show that Positive logic EX-OR operation is equivalent to negative logic 

EX-NOR operation.

   c)
Draw the circuit 3 input D.T.L. NAND gate and explain its operation with the help of truth-table.  How can you improve the Fan-out of the circuit.  Explain with the help of modified circuit.

8.a)
List out and compare different types of A/D converters.

   b)
Give the schematic circuit diagram of the fastest A/D converter and explain its operation.
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