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1 (a) The mean value of an alternating current is zero.
Explain
(i) why an alternating current gives rise to a heating effect in a resistor,

(i) by reference to heating effect, what is meant by the root-mean-square (r.m.s.) value of
an alternating current.

...................................................................................................................................... [2]
(b) A simple iron-cored transformer is illustrated in Fig. 7.1.
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Fig.7.1
(i) State Faraday’s law of electromagnetic induction.
...................................................................................................................................... 2]
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(i) Use Faraday’s law to explain why the current in the primary coil is not in phase with the
e.m.f. induced in the secondary coil.
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2

The variation with time t of the output V of an alternating voltage supply of frequency 50Hz
is shown in Fig. 6.1.
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Fig. 6.1
(@) Use Fig. 6.1 to state

(i) thetimet,,

L s [2]
(i) the peak value V, of the voltage,
Vg = corereereeesieeessessssseessenssenns V [1]
(iii) the root-mean-square voltage V.,
V g = coevermeensseessssasesssessssessssssesssens V [1]
(iv) the mean voltage <V>.
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(b) The alternating supply is connected in series with a resistor of resistance 2.4 Q.
Calculate the mean power dissipated in the resistor.
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3

An alternating current supply is connected in series with a resistor R, as shown in Fig. 6.1.
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The variation with time t (measured in seconds) of the current I (measured in amps) in the
resistor is given by the expression

I = 9.9sin(380t).

(@) Forthe current in the resistor R, determine

(i) the frequency,

frequency = ........

(i) the r.m.s. current.
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(b) To prevent over-heating, the mean power dissipated in resistor R must not exceed
400W.
Calculate the minimum resistance of R.

resistanCe = ..occccccceveiiiiiiee e Q 2]
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4  The variation with time t of the current I in a resistor is shown in Fig. 6.1.

I

Fig. 6.1
The variation of the current with time is sinusoidal.

(a) Explain why, although the current is not in one direction only, power is converted in the
resistor.

(b) Using the relation between root-mean-square (r.m.s.) current and peak current, deduce
the value of the ratio

average power converted in the resistor
maximum power converted in the resistor

Dr. Asher Rana www.chemistryonlinetuition.com asherrana @chemistryonlinetuition.com



5

(a) Explain what is meant by the root-mean-square (r.m.s.) value of an alternating voltage.

.................................................................................................................................... [2]
(b) An alternating voltage V is represented by the equation
V = 220 sin(120m7t),
where V is measured in volts and t is in seconds.
For this alternating voltage, determine
(i) the peak voltage,
peak voltage = ....ccoooiiiiiii V [1]
(i) the r.m.s. voltage,
rm.s.voltage = .o V [1]
(iii) the frequency.
freqUeNCY = i Hz [1]

(c) The alternating voltage in (b) is applied across a resistor such that the mean power
output from the resistor is 1.5kW.

Calculate the resistance of the resistor.

resistance = ..o Q 2]
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(@) Explain, in terms of heating effect, what is meant by the root-mean-square (r.m.s.) value
of an alternating current.

(b) State the relation between the peak current |, and the r.m.s. current | of a
sinusoidally-varying current.

(c) The value of a direct current and the peak value of a sinusoidal alternating current are
equal.

(i) Determine the ratio

power dissipation in a resistor of resistance R by the direct current
power dissipation in the resistor of resistance R by the alternating current

(i) State one advantage and one disadvantage of the use of alternating rather than
direct current in the home.

= T0 A= U = Lo = PP O PP PPPPPP
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(d) A current | varies with time t as shown in Fig. 5.1.
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Fig. 5.1
For this varying current, state
(i) the peak value,
peak value = .......ccccooviiiiiiiiennnnnn. A [1]
(i) ther.m.s. value.

rm.s.value = ....ocooiiieeiiiiieeee A[1]
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