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INSTRUCTIONS: Answer questions one and any other two questions. 

 

QUESTION ONE - (30 MARKS)  

a) (i)    Define root mean square current      (1Mark) 

(ii)  The AC voltage for a source is represented by the equation;   

                           𝑉 =  240 𝑆𝑖𝑛𝑤𝑡

   Calculate the root mean Square voltage    (4 Marks) 

b) A purely capacitive AC circuit has a capacitor of 2  connected to a source of 𝜇𝐹

  and frequency 50Hz. Calculate the capacitive reactance of the circuit. 𝑉𝑚𝑎𝑥 = 200𝑉

(4 Marks) 

c) Study the circuit below and use it to answer the questions that follow; 
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(i)    Given that L = 50 mH find the inductive reactance given the frequency = 60Hz. 
          (3 Marks) 

(ii) Root mean square current.      (2 Marks) 

d) Using a phasor diagram explain the phase angle between the voltage and current in an RL 

circuit.          (5 Marks) 

e)  What is resonance in A.C circuits and how does it occur?   (3 Marks) 

f) In a series RL circuit connected to AC source  and frequency of 100Hz, if R 𝑉𝑚𝑎𝑥 = 200𝑉

= 250𝛺 and L = 200mH. Find the Q-factor.    (5 Marks) 

g) (i)    Define an idea transformer.      (1 Mark) 

(ii)   State the 3 advantages of instrument transformers.   (3 Marks) 

QUESTION THREE (20 MARKS) 

a) A mains supply is rated Vrms=230V, f = 50Hz. 

(i)  Write the equation for the voltage.     (4 Marks) 

(ii) The instantaneous voltage at     (3 Marks) 𝑡 = 0.12𝑆

b) A capacitor of I F is used in a radio circuit where the frequency is 1000Hz and the 𝜇

current flowing is 2mA (rms). 

(i)   Calculate the potential difference across C.    (4 Marks) 

(ii) Determine the current flowing when a.c voltage of 20Vrms and frequency 50Hz is 

applied to the capacitor.      (4 Marks) 

c) An electric lamp of resistance 10  operates on 100V d.c . It is required to run on a 220V 𝛺

and 50Hz a.c supply with an inductor in series. Calculate the inductance of the choke coil 

required.         (5 Marks) 

QUESTION FOUR (20 MARKS) 

a) An RLC circuit has a resistance of , inductance of 0.6H and capacitance C 𝑅 = 2.5 𝑥 102𝛺

= 3.5  connected in series to a 60Hz mains of Vmax= 1.5 x  𝜇𝐹 102𝑉

(i)   Find the impedance of the circuit.     (6 Marks) 

(ii)  Maximum current       (2 Marks) 

(iii)  Maximum voltage across the 3 elements.    (6 Marks) 

b) Differentiate between a single phase and 3-phase generator of a.c currents. (4 Marks) 

c) What is a magnetic circuit?       (2 Marks) 
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QUESTION FIVE (20 MARKS) 

a) A generator at a utility company produces A of current at  The voltage 1.0𝑥 102 4 𝑥 103𝑉.

is stepped up to . The voltage being send on a high voltage transmission line 2.4 𝑥 105𝑉

across a rural area to a city. If the effective resistance of powerline is 30Ω assuming the 

transformers are ideal. 

(i) Determine the percentage of power in the transmission lines. (7 Marks) 

(ii) What percentage of original power would be lost in the transmission line if the 

voltage were not stepped up?      (3 Marks) 

b) A heating coil of resistance 2Ω, a condenser of capacity of 600  and a choke of 𝜇𝐹

inductance 0.005Ha are in series. If a potential difference of 100V at 50Hz is applied, 

Find; 

(i) The current        (4 Marks) 

(ii) Power factor        (3 Marks) 

(iii) Power of the circuit       (3 Marks) 


