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Question 1 (3 marks)
A yellow site transformer steps down 230 V mains to 110 V for a heavy-duty breaker. 
The breaker draws 5 A. Calculate the current drawn from the mains supply to size the fuse.
Give your answer to four significant figures.



















Question 2 (9 marks)
[bookmark: _Hlk219308185]A cordless drill operates on a 24 V battery supply and draws a current of 15 A.

(a)	Calculate the power being drawn by the drill in kilowatts.
Assuming the drill behaves as a purely resistive load:
(b)	Calculate the resistance in the drill.
(c)	The drill battery has a capacity of 4.0 Ah (Amp-hours). If the drill draws 15 A continuously, how many minutes will the battery last?
Hint: Capacity of a battery is given in Ah.
	
You can use units to help you remember formulae.





















Question 3 (4 marks)
[bookmark: _Hlk219308556]A site generator provides 110 V.
You are wiring two halogen floodlights in parallel. Calculate the total resistance to ensure you do not overload the 16 A generator socket.



















Question 4 (22 marks)
A commercial electric boiler operates on a 230 V supply and contains four identical 10 Ω heating elements connected in parallel.
(a) Calculate the total resistance, total current, and total power output of the boiler when functioning correctly.
(b) During a maintenance check, it is found that one heating element has burnt out (failed open circuit). Calculate the new total power output of the boiler. 
(c) Using your calculations, explain the effect this will have on the boiler's heating performance and state whether a 32 A fuse would be suitable for this boiler in either scenario.


















































[bookmark: _Hlk216281644]
Question 5 (14 marks)
A 24 V battery powers a small heater in a lunch hut. The circuit in the heater contains three resistors:
R₁ = 8 Ω	R₂ = 12 Ω	R₃ = 24 Ω
Resistors R1 and R2 are connected in series, and this series of resistors is connected in parallel with R3.
Draw a clear circuit diagram showing this arrangement, then calculate the total resistance, the total current drawn from the supply, and the power dissipated. Using your calculated values, determine if the 13 A fuse is sufficient for the load.
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