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Q.1(a) Describe the working principle of a Zener diode as a voltage regulator. Sketch the 

circuit diagram and explain its operation in breakdown region. 
[5] CO1, 

CO2 
1,3 

Q.1(b) Design a Zener diode regulator circuit converting 12V DC to 5V with a 2W Zener diode 
and 1kΩ load resistance. Calculate the maximum current flowing through the Zener 
diode, Rs and IL . 

[5] CO1, 
CO2 
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Q.2(a) With suitable diagram h-model for CE configuration. Justify the units of h-
parameters of hie, hfe, hoe, hre? 

[5] CO2, 
C03 

4,3 

Q.2(b) In a voltage divider biasing circuit, 𝑉𝐶𝐶=12𝑉, 𝑅1=100 𝑘Ω, 𝑅2 = 25𝑘Ω,                 𝑅𝐶 = 
2.2 𝑘Ω, 𝑅𝐸 = 1 𝑘Ω, 𝛽 = 100.Calculate the base voltage (VB), emitter voltage (VE), and 
collector voltage (VC). 

 

[5] CO1, 
CO3 
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Q.3(a) Briefly describe the pinch-off voltage's significance and the transfer properties of an 
n-channel JFET. 

[5] CO2, 
C03 

2,3 

Q.3(b) An n-channel JFET has IDSS = 4mA, VP = −2V. Evaluate VGS for ID = 1 mA. [5] C04 4 
     
     

Q.4(a) Discuss operational amplifier (op-amp) parameters and list the ideal characteristics 
of an operational amplifier. 

[5] CO2, 
C03 

2,3 

Q.4(b) Describe the working of an op-amp-based integrator circuit with a suitable circuit 
diagram. Derive the output voltage of an ideal integrator for a constant DC input. 

[5] CO2, 
C03 

4,3 

     
     

Q.5(a) Simplify the Boolean expression XY'Z+ YZ+X'Z+X'Y. [5]   
Q.5(b) Explain the working of a full adder circuit with the help of a truth table, logic 

diagram, and Boolean expressions. 
[5]   
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