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Sheet 1 Q1 – Test yourself
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Sheet 1 Q4 (i) – Test yourself

𝑥 𝑡 = sin 2199𝑡 + 0.35 2𝜋×1000𝑡 + 0.1

f1 in radian/sec

We will only consider the magnitude of spectrum here.  

DC

Lecture 3 slide 2: sin 𝜔𝑡 =
𝑒!"# − 𝑒$!"#

2𝑗
Therefore, sin(𝜔𝑡) =

1
2 𝑒!"# +

1
2 𝑒$!"#

f2 in Hz

0.50.5

0.1750.175

1000-1000 -350 350 Hz

6283-6283 -2199 2199 rad/sec

0.1
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Sheet 2 Q1 a) – Test yourself

𝐹 𝜔 = 3
!

"
𝑒#$%𝑒#&'%𝑑𝑡

= 3
!

"
𝑒#($)&')%	 𝑑𝑡

=
1 − 𝑒# $)&' "

𝑎 + 𝑗𝜔
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Sheet 2 Q1 b) – Test yourself

𝐹 𝜔 = 3
!

"
𝑒$%𝑒#&'%𝑑𝑡

= 3
!

"
𝑒#(#$)&')%	 𝑑𝑡

=
1 − 𝑒# #$)&' "

−𝑎 + 𝑗𝜔

Easy way – substitute –a for a to 
previous solution.
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Sheet 2 Q3 a) – Test yourself
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Sheet 2 Q3 b) – Test yourself
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Sheet 2 Q3 c) – Test yourself
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Sheet 2 Q5 (1) – Explain it

Given that the signal bandwidth of f(t) is 10 kHz, sampling frequency  
fs ≥ 20kHz.  Let us assume fs = 20kHz for minimum samples.

We require a frequency resolution f0 of our DFT to be 50Hz.  This 
determines the width of the time window Tw we need to extract the 
segment of signal to form the periodic signal, before we perform the 
DFT.

Therefore,      𝑇+ = ,
-!

 = 20ms

If fs = 20 kHz,  𝑁! ≥
!
"#
"$
≥ 400.

However, we only have 10ms with signal and we need 20ms. What 
can be done? 


