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1 (a (i) either heating effect in a resistor ∝ (current)2 B1
B1 
A0 

(B1) 

square of value of an alternating current is always positive 
so heating effect 
or current moves in opposite directions in resistor during half-cycles 
heating effect is independent of direction (B1) [2]

(ii) that value of the direct current M1 
producing the same heating effect (as the alternating current) in a resistor A1 [2]

(b)b) ( induced e.m.f. proportional to the rate M1 
of change of (magnetic) flux (linkage) A1 [2]

(ii) flux in core is in phase with current in the primary coil B1 
B1 (induced) e.m.f. in secondary because coil cuts the flux

flux and rate of change of flux are not in phase B1 [3]

2 (a) (i) period = 1/50 C1 
t1  =  0.03 s A1 [2]

A1 [1](ii) peak voltage  =  17.0 V

(iii) r.m.s. voltage =  17.0/√2
=  12.0 V A1 [1]

(iv) mean voltage  =  0 A1 [1]

(b) power =  V 2/R C1
=  122/2.4 
=  60 W A1 [2]
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M1
A1 [2] 

M1
M1

4 (a power / heating depends on I2

so independent of current direction

(b) either     maximum power = I0
2R   or  average power = IRMS

2R

0I  = √2 × IRMS

maximum power = 2 × average power
ratio = 0.5 A1 [3] 

3
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5 M1 
A1 [2] 

(a) either

or (M1) 

the value of steady / constant  voltage 
that produces same power (in a resistor) as the alternating voltage   
if alternating voltage is squared and averaged 
the r.m.s. value is the square root of this averaged value (A1) 

A1A1 [1

A1A1 [1

A1A1 [1

C1 

(b)b) 220 V

(ii) 156 V

(iii) 60 Hz

(c) power  =  Vrms
2 / R

R  =  1562 / 1500

=  16 Ω A1 [2]

6 (a the (value of the) direct current M1 
A1 [2] that dissipates (heat) energy at the same rate (in a resistor)

allow 'same power' and 'same heating effect'

(b) B1 [1] 

(c) (i) C1 

√2Irms = I0

power ∝ I2 or P = I2R or P = VI
ratio = 2.0 (allow 1 s.f.) A1 [2]

(ii) advantage: e.g. easy to change the voltage B1 
disadvantage: e.g.  cables require greater insulation

....... rectification – with some justification B1 [2]

(d) (i) 3.0 A (allow 1 s.f.) A1 
(ii) 3.0 A (allow 1 s.f.) A1 [2]

Total [9]
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