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Question # 1: 
 

Determine whether the following signals are energy signal or power signal: 
1. 𝑥 𝑡 = 𝑒!!!𝑢 𝑡  

2. 𝑥 𝑛 = !
!

!
𝑢 𝑛  

3. 𝑥 𝑡 = cos 𝑡 + 𝑗 sin 𝑡  
Solution: 
 

1. 𝑥 𝑡 = 𝑒!!!𝑢 𝑡  
 

𝐸 = [𝑥 𝑡 ]! 𝑑𝑡
!

!!
 

= (𝑒!!!)!𝑑𝑡
!

!
= 𝑒!!"!𝑑𝑡

!

!
 =  −

𝑒!!"!

10
!

!

 

= −
𝑒!!" !

10 +
𝑒!" !

10 =  
1
10 < ∞ 

 
Hence, x (t) is an Energy Signal and its Power is P =0. 
 

 

2. 𝑥 𝑛 = !
!

!
𝑢 𝑛  

𝐸 = 𝑥 𝑛 !
!

!!!!

=
1
4

! !!

!!!

=
1
4

! !!

!!!

 

=
1
16

!!

!!!

 

Applying the geometric series formula: 
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𝐸 =
1

1− 1
16

=
1

16− 1
16

⟹
16
15 < ∞ 

Since 0 < 𝐸 < ∞, signal x[n] is an energy signal and its P =0. 
 

 
3. 𝑥 𝑡 = cos 𝑡 + 𝑗 sin 𝑡  

𝑥 𝑡 ! = cos 𝑡 + 𝑗 sin 𝑡 ! = cos! 𝑡 + sin! 𝑡 ⟹ 1 

𝑃 = lim
!→!

1
2𝑇 [𝑥 𝑡 ]! 𝑑𝑡

!

!!
 

𝑃 = lim
!→!

1
2𝑇 1 𝑑𝑡

!

!!
= lim

!→!

1
2𝑇 𝑡 !!

! = lim
!→!

1
2𝑇 𝑇 − −𝑇  

𝑃 = lim
!→!

1
2𝑇 2𝑇 ⟹ 1 < ∞ 

Since, signal x (t) is a Power signal and its 𝐸 = ∞ 
 

 
 
Question # 2: 
 

Sketch the following signals: 
 

1.  Sketch 𝑦 𝑡 = 𝑥 !
!
𝑡 . 

 
 

2. Sketch 𝑦 𝑛 = 𝑥 2𝑛 + 3  
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Solution: 
 

1.  Sketch 𝑦 𝑡 = 𝑥 !
!
𝑡 . 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

2. Sketch 𝑦 𝑛 = 𝑥 2𝑛 + 3  
 
 
 
 
 
 
 
 
 
 
 
 
 

x(1/2	t)	

1	

1	-1	 t	

x[n+3]	

1	

0	

-1	

n	-1	-2	-3	

-4	-5	
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Good Luck 

x[2n+3]	

1	

0	

-1	

n	-1	

-2	
-3	

-4	


