
 

P
a
g
e
1

 

Registration No:   

Total Number of Pages: 03 B.TECH 
 PEI4D001 

4thSemester Regular Examination 2016-17 

ANALOG SIGNAL PROCESSING 
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Time: 3 Hours 
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Q.CODE: Z1099 

Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions: (2 x 10) 
 a) The input voltage to an Op-amp is 1V. The closed loop voltage gain of 

the Op-amp is 100 with the supply voltage +VCC = 10V and -VEE = -10V. 
The output voltage of the Op-amp is ______________. 

 

 b) An Op-amp in a comparator configuration switches from -Vmax to + Vmax 
in  135  nanoseconds.Assume  the  DC  power supply  of  12  V. The slew 
rate is ____________. 

 

 c) A  non-inverting  amplifier  with  gain  of  50  is  nulled  at  250C. Find  the 
output  voltage  when  temperature  increases  to  50

0 
C  with  an  offset 

voltage drift of 0.10 mV/0C.  

 

 d) When  a  square  wave  signal  is  applied  as  the  input  of  a  differentiator 
circuit, the output signal will be _____________. 

 

 e) The percentage of resolution of a 5 bit digital to analog converter (DAC) 
is ______________. 

 

 f) A general third order filter has roll-off rate as _______dB/decade.  
 g) Which of the following is a non-linear application of Op-amp 

i) Comparator 
ii) Amplifier 
iii) Voltage follower 
iv) None of the above 

 

 h) 

 
Vin = 5sin 200 πt, Zener voltage = 5.1 V, Supply voltage = ± 12V 

Draw the output waveform of the circuit shown in above figure. 

 

 i) Consider a non-inverting amplifier with feedback resistor Rf = 20 KΩ 
and input resistor R1 = 200 Ω with broadband noise characteristic of 
Op-amp indicating a input rms noise level of V ni = 0.5µV. The 
noise level possible in the bandwidth 10 Hz to 1 KHz is ___________. 
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 j) The reason for Op-amp to drive any number of devices connected to its 
output is 

i) zero output resistance 
ii) infinite output resistance 
iii) zero input resistance 
iv) None of these 

 

 

    
Q2  Answer the following questions:  (2 x 10) 

 a)  What is a level shifter and why is it used in Op-amp?  
 b) Define input-bias current in Op-amp.  
 c) Define UGB in Op-amp. What is its value for Op-amp µA741.  
 d) Design an Op-amp circuit which will have an output as V1+V2-V3-V4  

 e) What  are  the  differences  in  characteristics  between  Butterworth  and 
Chebyshevfilter? 

 

 f) Define thermal drift in Op-amp.  
 g) What are the limitations of open loop Op-amp configuration?  
 h) What  are  the  drawbacks  of  the  basic  differentiator  circuit  using  Op-

amp? 
 

 i) What do you mean by Hysteresis in Schmitt trigger circuit?  
 j) What is virtual ground concept in Op-amp?   
    
  Part – B (Answer any four questions)  

Q3 a) A bandpass filter has a resonant frequency of 1 KHz and bandwidth of 
4 KHz. Find the 
i) quality factor 
ii) lower cut-off frequency 
iii) higher cut-of frequency 
 

(10) 

 b) A first order low-pass Butterworth active filter has a cut-off frequency of 
10  KHz  and  unity  gain  at  low  frequency.  Find  the  voltage  transfer 
function magnitude in dB at 15 KHz. 

(5) 

    
Q4 a) Explain  the  principle  of  switched  capacitor  filter.  What  are  the 

advantages  and  disadvantages  of  switched  capacitor  filter  over  its 
traditional active filter? 

(10) 

 b) Draw and explain the circuit of a current to voltage convertor using Op-
amp. 

(5) 

   
 

 

Q5 a) What  is  an  Instrumentation  amplifier?  What  are  the  desirable 

characteristics of Instrumentation amplifier? What are its applications?  

Draw an Instrumentation amplifier system whose gain can be controlled 
by a variable resistor. 
 

(10) 

 b) What  are  the  different  stages  in  side  an  Opamp  and  what  are  their 
uses?  
 
 

(5) 

    

bput question papers visit http://www.bputonline.com

www.bputonline.com

www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


 

P
a
g
e
3

 

Q6 a) Draw and explain the operation of a Schmitt trigger circuit. What are its 
applications? 

(10) 

 b) A Schmitt trigger with upper threshold level VUT = 0Vand the hysteresis 
width VH = 0.4 V converts 500 Hz sinewavehaving amplitude 2 V peak-
peak  into  square  wave.  Calculate  the  time  duration  of  negative  and 
positive portion of the output waveform. 

(5) 

    
Q7 a) Draw  and  explain  the  circuit  of  a Logarithmic  amplifier  using  op-amp. 

Derive expression for its output waveform. 
(10) 

 b) With  the  help  of  block  diagram,  explain  the  operation  of  analog 
multiplier. 

(5) 

    
Q8 a) Draw  the  circuit  of  a  Half  wave  precision  rectifier  using  op-amp  and 

explain its working. 

(10) 

 b) Draw and explain the circuit of a window detector using Op-amp. (5) 
    

Q9 a) What are the different sources of noise in op-amp and what measures 
can be taken to minimize these. 

(10) 

 b) A cascade chain of three amplifiers (A1, A2 and A3) has the following 
stage gain: G1 = 40, G2 = 5 and G3 = 2. Calculate the total noise factor 
if the noise figure NF1 = 3, NF2 = 7 and NF3 = 10. 

(5) 
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