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EE1002 Principles of Electronic Engineering  Tutorial 1 
 
1. 
(i) We only encounter real numbers in our daily life but not complex numbers. Why should we 

study complex number? 
(ii) Find the modulus and argument of −j, −3, 1 + j, cos θ + j sin θ. Please also find their complex 

conjugates. 
 
Solution: 
 
(i) It is not complete in mathematics to include real numbers only. Some mathematical 

problems cannot be solved by using real numbers only. Complex numbers are needed to 
solve them. 

(ii) 
 Modulus Argument Complex conjugates 

-j 1 -π/2 j 
-3 3 π -3 

1 + j √2 π/4 1 - j 
cos θ + j sin θ 1 θ cos θ - j sin θ 

 
 
 
2. Express the following complex numbers in their Cartesian (rectangular) forms 

 
Solution: 
 

(a) 
ଽ

ସଵ
൅ ସ଴

ସଵ
𝑗 

(b) 
ଶ

ଵଷ
െ ଷ

ଵଷ
𝑗 

(c) 
ସ

ଵଷ
 

(d) 
௫

௫మା௬మ
൅ ௬

௫మା௬మ
𝑗 

 

3. It is assumed that 𝑧ଵ ൌ 𝑒ି௝
ഏ
ర  and 𝑧ଶ ൌ 1 െ 𝑗√2. 

(i) Find z1 and 𝑧ଵ
ଶ in Cartesian (rectangular) form.         

(ii) Express 𝑧ଶ and 𝑧ଶ
ଶ in polar form.          

(iii) Find 𝑧ଵ/𝑧ଶ in Cartesian (rectangular) form.  
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Solution: 
(i) 

𝑧ଵ ൌ cos ቀെ
𝜋
4
ቁ ൅ 𝑗 sin ቀെ

𝜋
4
ቁ ൌ

√2
2
െ 𝑗

√2
2

 

𝑧ଵ
ଶ ൌ 𝑒ି௝

గ
ସൈଶ ൌ cosሺെ

𝜋
2
ሻ ൅ 𝑗 sinሺെ

𝜋
2
ሻ ൌ െ𝑗 

(ii) 
|𝑧ଶ| ൌ √3 

arg(𝑧ଶ) = 𝑎𝑟𝑐𝑡𝑔ሺെ√2ሻ 
𝑧ଶ ൌ √3∠𝑎𝑟𝑐𝑡𝑔ሺെ√2ሻ 

 

𝑧ଶ
ଶ ൌ ൫1െ 𝑗√2൯

ଶ
ൌ െ1െ 𝑗2√2 

|𝑧ଶ
ଶ| ൌ √9 ൌ 3 

argሺ𝑧ଶ
ଶሻ ൌ 𝑎𝑟𝑐𝑡𝑔ሺ2√2ሻ 

𝑧ଶ
ଶ ൌ 3∠𝑎𝑟𝑐𝑡𝑔ሺ2√2ሻ 

 
(iii) 

𝑧ଵ
𝑧ଶ
ൌ

√2
2 െ 𝑗√22
1 െ 𝑗√2

ൌ ቆ
1
3
൅
√2
6
ቇ ൅ 𝑗 ቆ

1
3
െ
√2
6
ቇ 


