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Chapter 12
Alternating Currents

and Electrical Power 
	
	
	Answer
	Extra information
	Mark

	1
	a
	Peak voltage = 3 x 5 = 15V

Vrms= 15/ √ 2 = 10.6 V
	 
	2

	
	b
	Time period = 4 x 5 x 10-3 =0.020 s

Frequency = 1/0.02 = 50 Hz
	
	2

	
	c
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	Half of signal, positive half.
	2

	Total marks
	    6

	2
	a
	.Transmitted power = IV

But losses in cables = I2 R

So use high V, and low I to reduce losses.
	
	2


	
	b
	At 200 kV, I=P/V=109/ 200 000 = 5000 A

Power loss in cables = I2R = 50002 x 10 = 250 MW

25% Loss
	
	2

	
	c
	Similar working gives 6.25% loss
	
	2

	                        Total marks
	6

	3
	a
	Capacitative reactance decreases with frequency. At higher frequencies the capacitor’s charge changes more quickly. resulting in a greater current flow 
Inductive reactance increases with frequency. Higher frequency means greater rate of change of flux and greater back emf.
	
	2
2



	
	b
	XL = 2πfL = 6.3 Ω

XC = 1 /  2πfC =1.6 Ω

Z = √ (R2 + (XL-Xc)2)

= 8.83 Ω
	
	4



	
	c
	The impedance will be a minimum when Xc= XL
That will happen at a certain frequency

This will mean that the current will be a maximum at the resonant frequency

Res freq = 1/2π√(LC) 

= 5 Hz
	
	5

	Total marks
	13

	Total for test paper
	25
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