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The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) The decimal equivalent of number (00100111)  is _______.  
 b) Integral controller is used to make _______ error zero.  
 c) LVDT is used for ______ measurement.  
 d) The boolean expression of 퐴 ∙ 퐵 + 퐴 ∙ 퐴 ∙ 퐵 will be _______  
 e) Resistance temperature detector is used for ______ measurement.  
 f) The emf produced due to seebeck effect is proportional to the difference in 

________ between two junctions. 
 

 g) Germanium has a band gap of 0.67 eV. The maximum wavelength for 
resistance change by photon absorption will be __________ 

 

 h) A source of green light has a frequency of 6.5×1014 Hz. The wavelength in 
nanometers (nm) will be ______ 

 

 i) In PID control, the effect of ______ gains become zero at steady state.  
 j) The binary equivalent of (100)5 will be _______  
    

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) What is the output voltage of a 10 bit DAC with a 10 volt reference, if the input 

is (0010110101)2? 
 

 b) Find the strain that results from a tensile force of 1000N applied to a 10m 
Aluminum beam (Modulus, E = 6.89 × 10 N/m ) having a 4 × 10 m cross 
sectional area. 

 

 c) Find the wave length for an EM radiation frequency of 10  HZ?  
 d) What are the three major functions of adaptive control process  

 e) What is Nyquist sampling theorem and explain its significance?  
 f) Explain why feedforward control is used and when it can be used?  
 g) Find the Seebeckemf for a material with ∝= 50μV/℃if the junction 

temperatures are 20℃ and 100℃. 
 

 h) State the characteristics of bimetal strips and list out where it can be used.  
 i) What are the major function of integral and derivative gains in PID controller  
 j) Convert 200  into binary number.  
    

Q3 a) What are the discontinuous controller modes exist and explain two-position 
mode discontinuous controller mode. 
 

(10) 

 b) Explain the PI controller and draw its circuit by using OPAMP. (5) 
    

Q4 a) A sensor outputs 0 to 1 V. Develop a voltage-to-current converter so that this 
becomes 0 to 10 mA. Specify the maximum load resistance if the op amp 
saturates at ±10 volt 
 

(10) 

 b) Develop a low-pass RC filter to attenuate 0.5 MHz noise by 97%. Specify the 
critical frequency, values of R and C, and the attenuation of a 400-Hz input 
signal. 
 
 

(5) 
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Q5 a) Find the successive approximation ADC output for a 4-bit converter to a 
3.217-V input if the reference is 5 V. 
 

(10) 

 b) Develop a digital circuit using NAND/NOR gate that implement the equation  
퐷 = 퐴̅ ∙ 퐵 + 퐴 ∙ 퐶 + 퐴 ∙ 퐶̅ ∙ 퐵 

(5) 

    
Q6 a) Why photodetectors are used.  Explain the principle of photovoltaic detector.  

 
(10) 

 b) List out various light sources. Explain briefly Laser light source. (5) 
    

Q7 a) With neat diagram discuss various blocks of final control operation. 
 

(10) 

 b) Explain the principle of 1-phase half-wave SCR and draw its output wave form 
and gate pulse. 

(5) 

    
Q8 a) Explain the construction, working and characteristics of LVDT. 

 
(10) 

 b) An LVDT has a maximum core motion of ±1.5cm with a linearity of ±0.3% 
over thatrange. The transfer function is 23.8 mV/mm. If used to track work-
piece motion from −1.2 to +1.4 cm, what is the expected output voltage? 
What is the uncertainty in position determination due to nonlinearity? 

(5) 

    
Q9 a) Explain the working principle of Photoconductive detector and resistance-

temperature detector. 
 

(10) 

 b) Write a short note on Ladder diagram element: symbol and description (5) 
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