
 
 

 
 



 

 
 
 
 

Complex Numbers 
 

A a j bθ∠ = +  
 
where A θ∠  is the complex number in polar form and a j b+  is the complex number in rectangular form. The 
conversion from polar form to rectangular form and visa versa is described by 

( )the real part of cosa A Aθ θ= ∠ =  
 

( )the imaginary part of sinb A Aθ θ= ∠ =  
 

2 2the magnitude of A a j b a b= + = +  
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Solution 
 

(a)  The node equations are 
a a b a

b a b b
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Solving using MATLAB gives 
 

a b8.713 V   and  12.69 Vv v= =  
 
(b, c)  Use phasors and impedances to represent the circuit in the frequency domain as 
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The node equations are 
 



a a a b
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b
3 1 3 5 1

1 1 1 1 24 45

1 1 1 1 24 45

∠ °⎡ ⎤ ⎡ ⎤+ + − ⎡ ⎤⎢ ⎥ ⎢ ⎥
⎢ ⎥⎢ ⎥ ⎢ ⎥=⎢ ⎥⎢ ⎥ ⎢ ⎥∠ °⎢ ⎥− + +⎢ ⎥ ⎢ ⎥⎣ ⎦⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

VZ Z Z Z Z

V
Z Z Z Z Z

 

 
Solving using MATLAB gives 
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