
Ohm’s and Kirchhoff’s Laws 
 
1. For t > 0, the inductor current and 
voltage are given by  
 

( )6
80.8 0.6  Ati t e−= −  

and   
( )6

812  Vtv t e−=  
 
Determine the voltage source current i4(t), 
the current source voltage, v5(t) and the 
resistor voltage  v1(t).  
 
 
 
 
2. The voltages across the 10 Ω resistors are given to be 
 
 

1 

 
( ) ( )4 6.656 cos 5 19.4  Vv t t= + °    

 
and    
 

( ) ( )6 2.977 cos 5 82.9  Vv t t= + °  

 
Determine the voltages v2(t) and v5(t) and the current i3(t). 
 
 
 
 
3. The voltages across the 40 Ω and 15 Ω resistors are given to be 
 
 
 

( )3 10 Vv t =    
 

and    
 

( )6 7.5 Vv t =  

 
Determine the voltages v2(t) and v5(t) and the current i4(t). 

 
 
 



 
 
 
Complex Numbers 
 

ja j b r e rθ θ+ = = ∠  
 

where 1j = − ,  cosa r θ= ,  sinb r θ= ,  2 2r a b= +  

and 
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1 1 0= ∠ ° ,  ,  1 90j = ∠ ° 21 1 180 1 180j− = = ∠ ° = ∠− ° ,  1 90j− = ∠− °  

 
 
Complex Arithmetic 
 

( )( ) ( )( ) ( )j ja j b c j d Ae B e ABθ φ θ φ+ + = = ∠ +  
 

( )
j

j
a j b Ae
c j d B e B

Aθ

φ θ φ+
=

+
= ∠ −  

 
( ) ( ) ( ) ( )j jAe Be a j b c j d a c j b dθ φ+ = + + + = + + +  

 
( )( ) ( ) ( )a j b c j d ac bd j a d bc+ + = − + +  

 
( )*a j b a j b+ = − ,  ( )*j jAe Aeθ θ−= ,  ( )*A Aθ θ∠ = ∠−  

 
( ) ( )* 2a j b a j b a+ + + = , ( ) ( )* 2a j b a j b j b+ − + = ,  ( )( ) 2*j jAe Ae Aθ θ =  
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