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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) Differentiate input offset current and input bias current of an Op-amp.  
 b) In the given figure find out Vout. 

 

 

 

 

 

 c) A noninverting summer as shown in figure is used to combine three signals. V1 = 1 V 
DC, V2 = -.2 V DC, and V3 is a 2 V peak 100 Hz sine wave. Determine the output 
voltage if R1 = R2 = R3 = Rf = 20 kΩ and Ri = 5 kΩ. 
 
 
 
 
 
 
 
 
 
 

 

 d) Draw the hysteresis obtained in Schmitt trigger circuit.  
 e) Give examples of 8 bit Monolithic DAC with current and voltage outputs.  
 f) Define settling time of a DAC.  
 g) Give examples of analog and digital phase detectors.  
 h) Differentiate ECL and CMOS logic.  
 i) Differentiate Synchronous and asynchronous sequential circuits.  
 j) What is a transition table? How it is different from flow table?  
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Part- II 

 

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) The input to the differentiator circuit is a sinusoidal voltage of peak value of 10V and 

frequency of 2KHz. Determine the output voltage VOUT, if R=50 K and C=2F. 
 

 b) The instrumentation amplifier of shown figure is used to amplify the output of a 
balanced microphone. The output of the microphone is 6 mV peak (12 m differential), 
and a common-mode hum signal is induced into the lines at 10 mV peak (0 mV 
differential). If the system has a CMRR of 100 dB, what is the output signal? 
 
 
 
 
 
 
 
 
 
 
 

 

 c) Design a non inverting comparator using op-amp. Draw the output characteristics. 
Illustrate how it can be converted to zero crossing detector? 

 

 d) What is the significance of a precision rectifier? Design both inverting and non inverting 
precision rectifier. Explain their operation. 

 

 e) Design and explain how 555 Timer is used as monostable multivibrator. Derive the 
expression for multivibrator frequency. 

 

 f) What is a PLL? List basic building blocks of PLL? Explain with diagram.  
 g) Design a binary weighted resistor DAC. Find out the generalized expression for finding 

the output voltage by taking an example. 
 

 h) How 555 timer is used as a frequency divider? If a monostable multivibrator circuit is to 
be used as a divide-by-2 network where the frequency of the input trigger signal is 2 
KHz, decoupling capacitance is 0.01F, what should be the value of external 
resistance? 

 

 i) Why CMOS logic is preferred over others. Draw the schematic diagram of 2 i/p NAND 
and NOR gate by using CMOS logic. 

 

 j) Define Hazards. What are the different types of hazards realized in digital circuits? 
Explain. 

 

 k) How monostable multivibrator is used in PWM. Explain with an example.  
 l) Explain the mechanism of SAR ADC with diagram.  
    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Design a 4 bit R-2R DAC. Find V0 if RF =2K, Vref = +5V, R=1K when input is 1011. 
Also find the full scale voltage. 

(16) 

    
Q4  Design a mealy machine to detect the sequence “1101”. Validate that, the output is a 

function of input and present state. 
(16) 
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Q5  Design an astable multivibrator using 555 timer. Draw the out put waveform. Derive the 

expression for %duty cycle. 

 

In the above circuit, VCC=+5V, R1 = 2.2K, R2 = 3.9K, and C= 0.1 F. Determine 
the positive pulse width, negative pulse width, and free running frequency. 

(16) 

    
Q6  Write short notes on :  

 a) Flash ADC (8) 
 b) VCO (8) 
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