
Q1) (5 marks) 

Consider the circuit below and answer the following questions: 

a) What value of 𝑣𝑔 is required for the interconnection to be valid.  

Answer:  𝑖𝑏 = −10𝐴 

  
10

4
= 𝑣𝑔 = 2.5 

b) For this value of 𝑣𝑔 find the power associated with the 10A source. 

  𝑃 = 𝐼𝑉 

  10 ×  2.5 =  25𝑊 

 

 

 

Q2) (10 marks) 

Given this circuit below, find the values of 𝑖 by using source transformation:  

(Hint: Use Kirchoff voltage law to find the currents flowing in the loop first) 



 

 



 

Q3) (15 marks) 

Consider this circuit and answer the following parts: 

a) Formulate network equations 

b) Convert it into matrix form and then solve for the nodal voltages 

 

The network equations: 

There are 4 nodes so there will be 4 equations: 

Node 1: 

𝑣2 − 𝑣1

5
 +

𝑣1

10
  − 3 = 0 

Node 2: 

−(𝑣2 − 𝑣1)

5
 +

𝑣2 − 𝑣3

8
  + 1 +  

𝑣2 − 𝑣4

1
 + 2 = 0 



 

Node 3: 

    
−(𝑣2 − 𝑣3)

8
  +  

𝑣3 − 𝑣4

8
+

𝑣3

4
= 0 

 

Node 4: 

   
−(𝑣3 − 𝑣4)

8
+

𝑣4

2
  − 4 +  

−(𝑣2 − 𝑣4)

1
 −  2 = 0 

In Matrix Form: 

    

   𝑣1 =  13.8966  𝑣2 = 5.845  𝑣3 = 3.348  𝑣4 = 7.547 

Q4) (20 marks) 

Consider the circuit drawn below. Formulate the loop equations by considering the current in each 

loop in anticlockwise direction. You must make use of the dot convention while considering the 

mutual inductances which are given below:    

𝑳𝟏 𝒂𝒏𝒅 𝑳𝟐 = 𝑴𝒂 

 𝑳𝟑 𝒂𝒏𝒅 𝑳𝟓 = 𝑴𝒃 

 𝑳𝟒 𝒂𝒏𝒅 𝑳𝟓 = 𝑴𝒄 

 

 

Loop 6 



𝒊𝟔 = 𝟏𝟎𝑨 

Loop 5   
𝟏

𝑪𝟏
∫ 𝒊𝟓𝒅𝒕 +  𝑳𝟐

ⅆ(i5−i4)

ⅆt
− 𝑴𝒂

ⅆi6

ⅆt
= 𝟎 

Loop 4 

𝑹𝟐(𝒊𝟒 − i2) +  𝑳𝟐
ⅆ(i4−i5)

ⅆt
− 𝑴𝒂

ⅆi6

ⅆt
+ 𝑳𝟓

ⅆ(i4−i2)

ⅆt
− 𝑴𝒄

ⅆ(i3−i2)

ⅆt
+ 𝑴𝒃

ⅆi1

ⅆt
= 𝟎 

Loop 2  

𝑹𝟐(𝒊𝟐 − i4) +  𝑳𝟒
ⅆ(i2−i3)

ⅆt
− 𝑳𝟓

ⅆ(i4−i2)

ⅆt
− 𝑴𝒄

ⅆ(i3−i2)

ⅆt
+ 𝑴𝒃

ⅆi1

ⅆt
 + 𝑹𝟑(𝒊𝟐

− i6) + 
𝟏

𝑪𝟐
∫(𝒊𝟐 − i1)𝒅𝒕 = 𝟎 

Loop 3 

𝟏

𝑪𝟑
∫(𝒊𝟑 − i2)𝒅𝒕 +

𝟏

𝑪𝟒
∫(𝒊𝟑 − i6)𝒅𝒕 + 𝑴𝒄

ⅆ(i2 − i3)

ⅆt
= 𝟎 

Loop 1 

𝟏

𝑪𝟐
∫(𝒊𝟏 − i2)𝒅𝒕 + 𝑹𝟏𝒊𝟏 + 𝑳𝟑

ⅆi1

ⅆt
+ 𝑴𝒃

ⅆ(i4 − i2)

ⅆt
= 𝟏𝟎 

 

Q5) (10 marks)  

Determine the voltage 𝑣𝑥 in the following circuit using the source transformation technique. 



 

 

Q6) (20 marks) 

Consider the circuit given below and answer the following parts: 



 

a) Draw the graph and one tree of the circuit. Determine the number of nodes and number 

of branches in the circuit (or graph). 
  

 
 

b) Determine the number of network equations required for carrying out  
 i) nodal analysis  
 ii) loop analysis. 

 

 
c) Carry out the loop analysis, that is, identify and determine the loop currents. 

 Loop 1: 

24 + 50𝑖1  +  40(𝑖1−𝑖2)  +  80(𝑖1−𝑖4) = 0 

 

 Loop 2: 

40(−𝑖1+𝑖2)  +  30(𝑖2−𝑖3) +  10(𝑖2−𝑖4) = 0 



 

 Loop 3: 

 −12 +  30(−𝑖2+𝑖3) +  20(𝑖3−𝑖5) = 0 
 

 Loop 4: 

10 +  10(𝑖4−𝑖2)  +  80(𝑖4−𝑖1−) = 0 

 

 Loop 5: 

 −10 +  60𝑖5 +  20(−𝑖3+𝑖5) = 0 

𝑆𝑜𝑙𝑣𝑒 𝑡ℎ𝑖𝑠 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 ∶ 

  

  
𝑖1 =  −0.4310       𝑖2 = −0.1990      𝑖3 = 0.2161           𝑖4 = −0.5163        𝑖5 = −0.2387   

 

NOTE ALL THE CURRENTS ARE TAKEN ANTICLOCKWISE 

  

                      


