
NATIONAL INSTITUTE OF TECHNOLOGY PATNA 
END SEM EXAM 2024 B. Tech Sem-I, Elements of Electronics (EC16102), 3 hour, 60 marks 

Attempt all the questions. 

Q1 attempt all (20 marks) 
i. The reverse saturation current is of 20𝜇𝐴 in a PN junction diode at room temperature. What will be its values after 20° rise in 
the temperature? (2 marks, BL: L3, PO: 2) 
ii. Draw the circuit of positive clipper with the offset value of 2V and explain its operation. (2 marks, BL: L2, PO: 1) 
iii. Define the stability factor and its dependency on the different parameters. (2 marks, BL: L2, PO: 1) 
iv. Derive the relation between the current gain of the CB and CE configurations of BJT. (2 marks, BL: L2, PO: 2) 
v. What is the difference between enhancement and depletion type MOSFET. (2 marks, BL: L2, PO: 1) 
vi. Find the value of drain current at Q-point if maximum drain current is 2𝐴, applied 𝑉௦ = −4𝑉 and pinch-off voltage is −8𝑉. 
Validate it by showing the Q-point on the characteristics. (2 marks, BL: L3, PO: 3) 
vii. Write the name of parameters of Op-Amp and their ideal and practical values (five at least). (2 marks, BL: L2, PO: 1) 
viii. What do you mean by the virtual short and virtual ground condition. (2 marks, BL: L2, PO: 2) 
ix. Make an electrical circuit for performing the operation of NOT gate and validate the operation (2 marks, BL: L2, PO: 1) 
x. Draw a logic circuit for 𝑓(𝐴, 𝐵, 𝐶) = 1 + �̅�𝐵 + 𝐴𝐵ത + 𝐴𝐵𝐶 + 𝐴𝐵𝐶̅. (2 marks, BL: L2, PO: 1) 
Q2 (a) What are the different types of currents in the semiconductors? Explain and derive the expression for all in a PN junction 
diode. (2.5 marks, BL: L3, PO: 2) 
(b) Determine the currents in each branch in the network shown in Fig. A. (2.5 marks, BL: L3, PO: 3) 
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(c) Draw the output waveform of the circuit shown in Fig. B, if output voltage is calculated across the resistance 𝑅. Also, calculate 
the related performance parameters, if applicable. (2.5 marks, BL: L3, PO: 3) 
(d) For the Zener diode network of Fig. C, determine 𝑉, 𝑉ோ, 𝐼௭, and 𝑃. (2.5 marks, BL: L3, PO: 2) 
 
Q3 (a) Determine the Q-point for the potential divider circuit of BJT containing the circuit elements as 𝑅ଵ = 39𝐾Ω, 𝑅ଶ =
3.9𝑘Ω, 𝑉 = 22𝑉, 𝑅 = 10𝑘Ω, 𝑅ா = 1.5𝑘Ω, 𝛽 = 100 and consider the values of coupling capacitors as 𝐶 = 10𝜇𝐹, 𝐶 = 10𝜇𝐹 
and 𝐶ா = 50𝜇𝐹.  (5 marks, BL: L3, PO: 2) 

OR 
Explain the Fixed Bias configuration and derive its stability factor. (5 marks, BL: L2, PO: 2) 
 
(b) Explain the working and operation of Darlington pair. What is the need of multistage amplifier? (5 marks, BL: L2, PO: 1) 

OR 
What is the need of biasing? Explain with the characteristics and operation of BJT. (5 marks, BL: L2, PO: 1) 
Q4 (a) Explain the working and operation of 𝑛 −channel enhancement type of MOSFET. Draw its characteristics. What do you 
mean by the channel length modulation in MOSFET? (5 marks, BL: L2, PO: 1) 

(b) In a self-bias configuration of a JFET, given, 𝑉 = 20𝑉, 𝑅 = 3.3𝑘Ω, 𝑅௦ = 1𝑘Ω, 𝑅 = 1𝑀Ω, 𝑉 = −6𝑉, 𝐼ௌௌ =

8𝑚𝐴. Determine, 𝑉 ௌொ, 𝐼ீொ, 𝑉ௌ, 𝑉ௌ and 𝑉 . (5 marks, BL:  L3, PO: 2) 
OR 

How to calculate the Q-point in potential divider configuration of JFET? (5 marks, BL:  L3, PO: 2) 
Q5 (a) Draw the output waveform for the circuit shown in Fig. D, 𝑅 = 2𝑘Ω, 𝑅ଵ = 2Ω, 𝑉 = 20𝑉 and 𝑉 = 2𝑉. (5 marks, BL:  
L3, PO: 2) 

(b) Draw the circuit of a differentiator and explain its operation. Apply a signal 𝑥(𝑡) = 2 sin(200𝜋𝑡) at its input and draw its output. 
(5 marks, BL:  L3, PO: 2) 

 

 

 

 



Solution manual 
Q1 attempt all (20 marks) 
i. The reverse saturation current is of 𝟐𝟎𝝁𝑨 in a PN junction diode at room temperature. What will be its values after 𝟐𝟎° 
rise in the temperature? (2 marks, BL: L3, PO: 2) 
Solution 
Reverse current doubles for every 10° rise in the temperature. So, it is 80𝜇𝐴. 
 
ii Draw the circuit of positive clipper with the offset value of 2V and explain its operation. (2 marks, BL: L2, PO: 1) 
Solution 

 
 
iii. Define the stability factor and its dependency on the different parameters. (2 marks, BL: L2, PO: 1) 
Solution 
Stability factor defines the stability of collector current in transistor over the variations in the temperature dependent parameters. 
This can be defined in three ways as follows.  
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iv. Derive the relation between the current gain of the CB and CE configurations of BJT. (2 marks, BL: L2, PO: 2) 
Solution 

 
v. What is the difference between enhancement and depletion type MOSFET. (2 marks, BL: L2, PO: 1) 
Solution 
Channel is already formed in the depletion type of MOSFET. Channel is formed using biasing in the enhancement type of MOSFET. 
 
vi. Find the value of drain current at Q-point if maximum drain current is 2𝐴, applied 𝑉௦ = −4𝑉 and pinch-off voltage is −8𝑉. 
Validate it by showing the Q-point on the characteristics. (2 marks, BL: L3, PO: 3) 

 
vii. Write the name of parameters of Op-Amp and their ideal and practical values (five at least). (2 marks, BL: L2, PO: 1) 
Solution 

 
 
 
 
 



 
 

viii. What do you mean by the virtual short and virtual ground condition. (2 marks, BL: L2, PO: 2) 
Solution 

 
 
ix. Make an electrical circuit for performing the operation of NOT gate and validate the operation (2 marks, BL: L2, PO: 
1) 

 
x. Draw a logic circuit for 𝒇(𝑨, 𝑩, 𝑪) = 𝟏 + 𝑨ഥ𝑩 + 𝑨𝑩ഥ + 𝑨𝑩𝑪 + 𝑨𝑩𝑪ഥ. (2 marks, BL: L2, PO: 1) 
 

 
 
 
 
 



Q2 (a) What are the different types of currents in the semiconductors? Explain and derive the expression for all in a PN junction 
diode. (2.5=1+1.5 marks, BL: L3, PO: 2) 

 

 

 



 

 

 

 



 
 

 
(b) Determine the currents in each branch in the network shown in figure 1. (2.5 marks, BL: L3, PO: 3) 

 

(c) Draw the output waveform of the circuit shown in Fig. B, if output voltage is calculated across the resistance 𝑅. Also, calculate 
the related performance parameters, if applicable. (2.5 marks, BL: L3, PO: 3) 

 
 
(d) For the Zener diode network of Fig. C, determine 𝑉, 𝑉ோ, 𝐼௭, and 𝑃. (2.5 marks, BL: L3, PO: 2) 



 
 
Q3 (a) Determine the Q-point for the potential divider circuit of BJT containing the circuit elements as 𝑅ଵ = 39𝐾Ω, 𝑅ଶ =
3.9𝑘Ω, 𝑉 = 22𝑉, 𝑅 = 10𝑘Ω, 𝑅ா = 1.5𝑘Ω, 𝛽 = 100 and consider the values of coupling capacitors as 𝐶 = 10𝜇𝐹, 𝐶 = 10𝜇𝐹 
and 𝐶ா = 50𝜇𝐹.  (5 marks, BL: L3, PO: 2) 

 

 
OR 

 
 
 
 
 
 
 
 
 



Explain the Fixed Bias configuration and derive its stability factor. (5 marks, BL: L2, PO: 2) 

 

The stability factor can be calculated using the following formulation 

 

(b) Explain the working and operation of Darlington pair. What is the need of multistage amplifier? (5 marks, BL: L2, PO: 1) 

 

OR 

 

 

 

 

 

 

 

 

 

 

 



 

What is the need of biasing? Explain with the characteristics and operation of BJT. (5 marks, BL: L2, PO: 1) 

 

 

 

Q4 (a) Explain the working and operation of 𝑛 −channel enhancement type of MOSFET. Draw its characteristics. What do you 
mean by the channel length modulation in MOSFET? (5=2+2+1 marks, BL: L2, PO: 1) 

 



 

Variation in the length of the channel by applying the voltage on Gate terminal is called as channel length modulation.  

 

(b) In a self-bias configuration of a JFET, given, 𝑉 = 20𝑉, 𝑅 = 3.3𝑘Ω, 𝑅௦ = 1𝑘Ω, 𝑅 = 1𝑀Ω, 𝑉 = −6𝑉, 𝐼ௌௌ =

8𝑚𝐴. Determine, 𝑉 ௌொ, 𝐼ீொ, 𝑉ௌ, 𝑉ௌ and 𝑉 . (5 marks, BL:  L3, PO: 2) 

 
OR 

 
How to calculate the Q-point in potential divider configuration of JFET? (5 marks, BL:  L3, PO: 2) 

 



Q5 (a) Draw the output waveform for the circuit shown in Fig. D, 𝑅 = 2𝑘Ω, 𝑅ଵ = 2Ω, 𝑉 = 20𝑉 and 𝑉 = 2𝑉. (5 marks, BL:  
L3, PO: 2) 

 

(b) Draw the circuit of a differentiator and explain its operation. Apply a signal 𝑥(𝑡) = 2 sin(200𝜋𝑡) at its input and draw its output. 
(5=3+2 marks, BL:  L3, PO: 2) 

 

 


