
MARKING GUIDE FOR CAT FOR ELECTRICAL CIRCUIT ANALYSIS 

SECTION A: 

 

1. A) A short circuit is a circuit element with resistance approaching zero, which leads 

to the over current. An open circuit is a circuit element with resistance approaching 

infinity, which leads to zero current passing (discontinuity).(/4marks) 

 

B) If the 𝑋𝑐 =
1

2𝜋𝑓𝐶
, where 𝑋𝑐 is the capacitive reactance, 𝐶 is the capacitor and 𝑓 is 

the frequency, when 𝑓is very large, then the capacitive reactance will be tend to zero, 

which is a short-circuit case. Contrarily when 𝑓 is very small, the capacitive reactance 

will be very high which is an open-circuit case. (/4marks) 

 

 

2.  

(/3marks) 

 

3.  

𝑖(𝑡) = 𝐶
𝑑𝑣

𝑑𝑡
 

𝑖(𝑡) = 𝐶
𝑑(Acos(ωt)),

𝑑𝑡
 

𝑖(𝑡) = −Aωsin(ωt) 

(𝑡) = Aωsin(ωt +
𝝅

𝟐
 ) (/4 marks) 

 

4. The number of hours of a light bulb =6 hours per day*30=180 hours.  

 

KWh consumed during the month =
1

1000
40 ∗ 180𝑘𝑤𝐻 = 7.2𝑘𝑤ℎ 

Amount to pay per month =  7.2 ∗  89 RWF =  641 RWF (/5marks) 



 

 

SECTION B: 

1.  

 

 
To get Req we combine resistors in series and in parallel. The 6 ohms and 3 ohms 

resistors are in parallel, so their equivalent resistance is  

 
(/10 marks) 

 

2.  



 

 
 

3. In the given circuit 24uF,12uF and 8uF are in series. The equivalent capacitance of this 

three capacitors is  

 

(/10marks) 

 

SECTION C 

1. Delta connected resistors 25 ohms, 10 ohms and 15 ohms are converted in to star as 

shown in given figure. 



 

(/10marks) 

 

2. The node voltages and the directions of the branch currents are assigned as shown in 

given figure. Applying KCL to node 1, we get: 5 = I10+ I3



(/10marks) 

 

 


