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Q1.   
a) For x (t) indicated in figure below, sketch the following: 

i. 𝑥 1− 3𝑡  
ii. 𝑥 2𝑡 + 2  

 
 

(04 Marks) 
 

b) For x [n] indicated in figure below, sketch the following: 
i. 𝑥 𝑛 − 2  

ii. 𝑥 2𝑛  

 
         (04 Marks) 

 
Q2.   

a) For the following signal, determine whether it is even, odd or neither: 

 
 

 (04 Marks) 
 

b) Determine whether or not each of the following signals is periodic. If a signal is 
periodic, specify its fundamental period: 

𝑥 𝑡 = 5 cos𝜋𝑡 sin 3𝜋𝑡 
        (04 Marks) 

Solution: 
Step #1: Determine fundamental period of individual signals: 
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𝑇! =
2𝜋
𝜔!

 ,𝜔! = 𝜋     ;  𝑇! =
2𝜋
𝜔!

 ,𝜔! = 3𝜋 

𝑇! =
2𝜋
𝜋 ⟹ 2      ;  𝑇! =

2𝜋
3𝜋  ⟹

2
3 

 
Step #2: Find the ratio of fundamental period of 1st signal to fundamental period of 
every other signal. 

𝑇!
𝑇!
=
2
2
3
=
2
2×3⟹ 3 

Step #3: If the ratios are Rational, the composite signal is periodic. 
Number 3 is rational so x (t) is periodic. 
 

Step #4: T0 = LCM (T1 , T2 ,……) 

𝑇! = 𝐿𝐶𝑀 2,
2
3  

𝐿𝐶𝑀 𝑜𝑓 𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 =
𝐿𝐶𝑀 𝑜𝑓 𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟𝑠
𝐻𝐶𝐹 𝑜𝑓 𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟𝑠  

𝑇! =
𝐿𝐶𝑀 2, ,2 
𝐻𝐶𝐹 1,3 =

2
1⟹ 2 

 
Hence the fundamental time period of x (t) is 2. 

 
 

Q3. For the discrete time system given below: 

𝑦 𝑛 = 𝑥 𝑛 + 𝑛𝑥 𝑛 − 2  

Check the following: 

i. System with/ Without Memory 
ii. Causality 

iii. Linearity 

(04 Marks) 

Solution: 

i. System with/ Without Memory 
The output y (n) depends on the past value as well so the system is with memory. 

ii. Causality 
The output y (n) depends on the present input x(n) and the past input x(n-2). 
Therefore the system is causal. 

iii. Linearity 
Let’s consider a signal: 

𝑥 𝑛 = 𝑎𝑥! 𝑛 + 𝑏𝑥! 𝑛  
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Where 𝑦! 𝑛 = 𝑥! 𝑛 + 𝑛𝑥! 𝑛 − 2  & 𝑦! 𝑛 = 𝑥! 𝑛 + 𝑛𝑥! 𝑛 − 2  

Then: 

𝑎𝑦! 𝑛 + 𝑏𝑦! 𝑛 = 𝑎𝑥! 𝑛 + 𝑎𝑛𝑥! 𝑛 − 2 + 𝑏𝑥! 𝑛 + 𝑏𝑛𝑥! 𝑛 − 2  

𝑎𝑦! 𝑛 + 𝑏𝑦! 𝑛 = 𝑎 𝑥! 𝑛 + 𝑛𝑥! 𝑛 − 2 + 𝑏 𝑥! 𝑛 + 𝑛𝑥! 𝑛 − 2   

𝑦! 𝑛 = 𝑎𝑦! 𝑛 + 𝑏𝑦! 𝑛  

Hence the system is linear. 

 

Q4.  Convolve the signals x [n] and h [n], shown below: 
 

 
 

(10 Marks) 

Solution: 

2 

2 

-1 0 1 -2 -3 3 

x[n] 

n 

2 2 

2 -1 0 1 -2 -3 3 

h[n] 

n 

1 

2 
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***************The End*************** 


