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Instructions: 

1. All the questions are compulsory. Question Paper Consists of Two Pages. 

2. Paper is to be solved using Pen and Paper Compulsorily. Student must write the Name, Roll No. 

and Section on top of each sheet of paper he/she is writing the answers. 

3. At the end of the exam Single pdf of handwritten answers is to be uploaded by the student in 

Google Classroom and Turn-in. 
Question 

No. 
Questions Marks CO EO 

1 

Given,   𝒙 𝒕 =   

 𝒕 + 𝟏 ,            − 𝟏 ≤ 𝒕 ≤ 𝟎   
𝟏,                         𝟎 < 𝑡 ≤ 2
 −𝒕 + 𝟑 ,           𝟐 < 𝑡 ≤ 3
  𝟎,                       𝑶𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆

  

Sketch the following signals  

a)  𝒙 𝒕  

b)  𝒙  
𝟏

𝟑
𝒕 + 𝟏  

2 CO1 L4 

2 

Sketch the following Signals  

a)  𝒙 𝒕 = 𝒓 𝒕 − 𝒓 𝒕 − 𝟏 − 𝒖 𝒕 − 𝟒  

b)  𝒙 𝒕 = 𝒓 𝒕  𝒖 𝟑 − 𝒕  

2 CO1 L3 

3 

a)  Compute the energy of the following signal  

𝒙 𝒕 = 𝐜𝐨𝐬 𝟏𝟎𝝅𝒕 𝒖 𝒕  𝒖(𝟐 − 𝒕) 

b)  Compute the RMS value of the following signals  

𝒙 𝒕 =  𝒆𝒋𝜶𝒕 𝒄𝒐 𝒔 𝝎𝒕  

c)  Find the fundamental period of the following 

signal  

𝒙 𝒕 = 𝟐 𝒔𝒊𝒏  𝟑𝒕 + 𝟏 +  𝟑 𝒔𝒊𝒏 (𝟒𝒕 − 𝟏) 

3 CO1 L4 

4 

Check whether the following system is Linear/Non -Linear 

and Time-invariant/Time-variant 

𝒚 𝒕 =  𝒙 𝒕  𝐜𝐨 𝐬 𝝎𝒕  

2 CO1 L2 
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5 

a)  The input, impulse response and the output of DT -LTI 

system are given as 𝒙 𝒏 = {𝟏, 𝟐, 𝟓}; 𝒉 𝒏 = {𝟏, 𝑿, 𝟑}; and    

𝒚 𝒏 = {𝟏, 𝟒, 𝟏𝟐, 𝟏𝟔, 𝟏𝟓} respectively. Find the value of 𝑿.  

 

 

b)  Compute 𝒚 𝒏 = 𝒙 𝒏 ∗ 𝒉[𝒏],  where 

𝒙 𝒏 = 𝒖 𝒏 − 𝒖 𝒏 − 𝟑  

𝒉 𝒏 = 𝜹 𝒏 + 𝟐𝜹 𝒏 − 𝟏 + 𝟑𝜹[𝒏 − 𝟐]  

 

 

2 

 

 

 

 

 

2 

 

 

CO1 

 

 

 

 

 

 

CO1 

 

 

L2  

 

 

 

 

 

 

L2  

6 

The impulse response of  the LTI Systems are given below. 

Determine whether the system is causal and stable.  

a)  𝒉(𝒏) = (𝟐)𝒏 𝒖(𝟑 − 𝒏) 

b)  𝒉 𝒕 =  𝒆𝟐𝒕 𝒖(𝒕 + 𝟓𝟎) 

2 CO4 L5 
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Question 

No. 
Questions Marks CO EO 

1 Design a digital circuit using 4-variable K-Map 

which will give an output as “logic 1” if the input is 

prime as well as odd.  

8 CO2 L5 

2 Solve the following using k-map. 

� ��, �, �, �	 = � ��
, �, �, �, �
	. ���, ��, ��, ��, ��	 

7 CO1 L3 

 
OR 

   

 Design the following circuit using Verilog. Also 

draw its RTL schematic. 

Y = (AB’+CD) ⊕ (ABC) 

7 CO1, 

CO2 

L5 
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Course outcomes 

 At the end of this course students will demonstrate the ability to 

1. Summarize fundamentals of diodes and transistors. 

2. Understand fundamentals of MOS technology and its properties. 

3. Explain digital circuits using CMOS logic. 

4. Apply biasing techniques to the amplifiers. 

5. Analyze low frequency behaviour of BJT amplifiers. 

 

Instructions: All questions are compulsory. Assume suitable data if required. Explain the answers with 

relevant figures wherever needed. 

Question 

No. 
Questions Marks CO EO 

1 Design a fixed biased circuit using a silicon transistor having  = 100. 

VCC = 10 V and dc conditions are to be VCE = 5 V and IC = 5 mA.  

3 4 L5 

2 Transistor used in the circuit is silicon type Q1 (100A/A). Evaluate 

current gain AI, and voltage gain AV. Assume hfe = 75, hie = 4.37 K, 

hoe = hre = 0. 

 

3 5 L4 

3 A n- channel and p- channel JFET devices are available in the 

laboratory for an amplifier design. Which one will you prefer so as to 

have better speed of operation and why?  

3 1 L3 

4 What do you mean by body effect in MOSFET devices?   3 2 L1 

5 Realize the following function using CMOS logic. 

 

3 3 L5 
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Course outcomes

At the end of this course students will demonstrate the ability to
1. Summarize fundamentals of diodes and transistors.
2. Understand fundamentals of MOS technology and its properties.
3. Explain digital circuits using CMOS logic.
4. Apply biasing techniques to the amplifiers.
5. Analyze low frequency behaviour of BJT amplifiers.

Instructions: All questions are compulsory. Assume suitable data wherever needed.

Question
No. Questions Marks CO EO

1 Analyze the circuit of Full wave bridge rectifier. 4 1 L4

2

5K

10K50V80-120V

For the above circuit, Evaluate the maximum and minimum values
of Zener diode current.

4 1 L5

3
Estimate the collector current and emitter current of a transistor
with α = 0.99 and ICEO = 100 µA when the base current is 10 µA. 4 1 L3

4 Illustrates Current Components in BJT with neat diagram. 3 1 L3
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Instructions: 

1. All the questions are compulsory.  

2. Paper is to be solved using Pen and Paper Compulsorily. Student must write the Name, Roll No. 

and Section on top of each sheet of paper he/she is writing the answers. 

3. At the end of the exam Single pdf of handwritten answers is to be uploaded by the student in 

Google Classroom and Turn-in. 
Question 

No. 
Questions Marks CO EO 

Q. 1 

CT-LTI system is described as  

𝑑2𝑦(𝑡)

𝑑𝑡2
+ 11

𝑑𝑦(𝑡)

𝑑𝑡
+ 30𝑦 𝑡 = 𝑥 𝑡 +

𝑑𝑥(𝑡)

𝑑𝑡
 

Determine the impulse response ℎ(𝑡) if  the system is 

both stable and causal.  

 

 

 

 

3 

 

 

 

 

CO2,  

CO4 

 

 

 

 

 

L3  

Q. 2 

CT-LTI system is described as 
𝑑2𝑦(𝑡)

𝑑𝑡 2 −
𝑑𝑦 (𝑡)

𝑑𝑡
− 2𝑦 𝑡 = 𝑥 𝑡  

Obtain the transfer function of the system and Draw its  

Pole – Zero diagram. 

 

 

2 

 

 

CO2,  

CO4 

 

 

 

L2  

Q. 3 

Find the impulse response ℎ 𝑛  of the system described 

by the difference equation  

𝑦 𝑛 − 4 𝑦 𝑛 − 1 + 3 𝑦 𝑛 − 2 = 𝑥 𝑛 + 2 𝑥[𝑛 − 1] 

using z-transform. 

 

 

 

4 

 

 

 

CO3 

 

 

 

L4  

Q. 4 

A causal LTI system is observed to produce an output  

𝑦 𝑡 =  (𝑒−4𝑡 − 𝑒−5𝑡) 𝑢(𝑡) for the input  𝑥 𝑡 = 𝑒−5𝑡  𝑢(𝑡).  

Obtain the Frequency response of this system. Plot its 

Magnitude and Phase Spectrum.  

 

 

 

4 

 

 

 

CO5 

 

 

 

L5  

Q. 5 

i.  Compute DTFT of the signal  

𝑥 𝑛 =  𝛿 𝑛 + 2 − 𝛿 𝑛 − 2  

 

ii.  Deduce Inverse DTFT of the following     

𝑋 𝑗𝜔 =  1 − 𝑒−𝑗𝜔 + 2𝑒−𝑗2𝜔 + 2𝑒−𝑗3𝜔   

1 

 

 

1 

CO5 

 

 

 

CO1 

L2 

 

 

 

L3  
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Question 

No. 
Questions Marks CO EO 

1 Write a Verilog code for a digital circuit described by the functional block 

diagram given below. 

 
QA, QB, QC, QD are the outputs. A and B are the inputs. Additionally, S1, 

S2 are set inputs and R1, R2 are reset inputs of mod-2 and mod-5 counters 

respectively. Output QA can be connected externally with input B 

cascading the two counters. Make a provision for cascading the two 

counters internally depending on an additional input C. 

10 CO2 L6 

2 Implement the half adder using PAL and PLA. 

 

OR 

 

Explain Totem Pole Logic of TTL NAND gate with diagram.  

05 

 

 

 

05 

CO2 

CO3 

 

 

CO4 

L2 

 

 

 

L2 
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 Instructions: All the questions are compulsory. 

 

Question 

No. 
Questions Marks CO EO 

1 
Given that 𝐿[sin √𝑡] =

√𝜋

2𝑠3 2⁄ 𝑒−1 4𝑠⁄  prove that, 

𝐿 [
cos √𝑡

√𝑡
] = (

𝜋

𝑠
)

1 2⁄

𝑒−1 4𝑠⁄ . 

3 CO3  

2 Show that the Laplace transform of square 

wave, 𝑓(𝑡) = {
𝑘, 0 < 𝑡 < 𝑎

−𝑘, 𝑎 < 𝑡 < 2𝑎
, T = 2a is 

𝐹(𝑠) =
𝑘

𝑠
tanh (

𝑎𝑠

2
). 

4 CO3  

3 The initial value problem governing the 

current ′𝑖′ flowing in series R-L circuit 

when a voltage ′𝑡′ is applied is given by, 

𝑖𝑅 + 𝐿
𝑑𝑖

𝑑𝑡
= 𝑡; 𝑡 ≥ 0; 𝑖(0) = 0 where 𝑅 and 𝐿 

are constants. Find the current at any time 𝑡 

using Laplace transform. 

4  CO3  

4 Find 𝑍 −transform of the following 

sequences 

a) 𝑓𝑛 = {
2, 𝑛 = 0, 2, 4, … … , 2𝑘, …

1, 𝑛 = 1, 3, 5, … … , 2𝑘 + 1, …
 

b) 𝑓𝑛 = 𝑒(𝑛−2) 

4 CO3  
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 Instructions: All the questions are compulsory. 

        Use of non-programmable calculators is allowed 

 

Question 

No. 
Questions Marks CO 

1 a) Solve the difference equation using Z-

transform  𝑦𝑛+2 − 3𝑦𝑛+1 + 2𝑦𝑛 = 0, 𝑦0 =

−1, 𝑦1 = 2. 

 

3 CO3 

2 Find the general solution of the partial 

differential equation  (𝑥 + 𝑦2)𝑝 + 𝑦𝑞 = 𝑧 +

𝑥2. 

3 CO1 

3 Find the general solution of given partial 

differential equation  2
𝜕2𝑧

𝜕𝑥2 − 3
𝜕2𝑧

𝜕𝑥𝜕𝑦
+

𝜕2𝑧

𝜕𝑦2 =

sin(𝑥 − 2𝑦) 

3  CO1 

4 a) Using Cauchy-Riemann equations, 

show that |𝑧|2 and 𝑧̅ are not analytic at 

any point. 

b) If 𝑓(𝑧) is analytic in a domain 𝐷 and 

|𝑓(𝑧)| is a non-zero constant in  𝐷, then 

show that 𝑓(𝑧) is constant in  𝐷. 

3 

 

 

3 

CO2 

 

 


