Alternating current - 2022 A2 Physics 9702

1. Nov/2022/Paper_41/No.7

(a) A sinusoidal alternating voltage has a root-mean-square (r.m.s.) potential difference (p.d.) of
4.2V and a frequency of 50 kHz.

() The aiternating voltage is applied across a resistor of resistance 760 Q.

By considering the peak voltage, show that the maximum power dissipated by the

resistor is 46 mW. . i \ ik -3
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(ii) On Fig. 7.1, draw a smooth curve to show how the po |pated in the resistor
varies with time f between t = 0 and f = 40 us. Assume t when t=0
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(iii) lin o explain why the mean power dissipated in the resistor is 23mW.
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(b) The alternating voltage in (a) is now applied to a piezoelectric crystal in air.

(i) Explain what happens to the air surrounding the crystal.
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() Asecond piezoelectric crystal is placed in the air near to the first crystal.

Explain the effect of the surrounding air in (b)(i) on the second crystal.
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(a) Stale Lenz's law of electromagnetic induction.
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(b) Two coils of insulated wire are wound on an iron bar, as shown in Fig. 8.1.
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There is a current I, in coil 1 that varies with time nin Fig. 8.2.
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(i) The variation with t of I, can be represented by the equation

I, =XsinYt P T, Sfund
where X and Y are constants. T \T/
x

Use Fig. 8.2 to determine the values of X and Y. Give unifs with your answers.
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(ii) The current in coil 1 gives rise to a magnetic field in the iron bar.

Assume that the ﬂ_ux density of this magnetic field is proportional to I,.

An alternating electromotive force (e.m.f.) is induced across coil 2. , across coil 2

is measured using the voltmeter and has a root-mean-square ( ue of 46 V.
t

On kig 83, sketch a hne to show the varnation with { of V‘.,ﬁ\ =0andt=0.08s.
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Fig. 5.1 shows four diodes and a load resistor of resistance 1.2kQ, connected in a circuit that is
used to produce rectification of an alternating voltage.
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(a) (i) State whatis meant by rectification.

(ii) State the type of rectification produced by t it'in Fig. 5.1.
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(b) Asinusoidal alternating voltage V| is cross the input terminals X and Y. The variation

with time t of V,, is given by the equ

Q 6.0sin 25t
Qonds.

tput terminals P and Q with the appropriate symbols to indicate
the polari tvoitage V1 [1]
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where V,N is in volts



(ii) The magnitude of the output voltage V,y ,; varies with t as shown in Fig. 5.2.
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working that you need.
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On Fig. 5.2, label both of the axes with the correct scales. Use the w below for any
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(c) The output voltage in (b) is smoothed by addin

citor to the circuit in Fig. 5.1.
The difference between the maximum an

alues of the smoothed output voltage is

I
10% of the peak voltage. (e Jo —f#° V gEes L,
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() On Fig. 5.1, draw the circuit or a capacitor showing the capacitor correctly
connected into the circuit. [1]

(i) On Fig. 5.2, sketch the with t of the smoothed output voltage. [2]

(ili) Calculate the c. A e C of the capacitor. _ .
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(a) Alternating current (a.c.) is converted into direct current (d.c.) using a full-wave rectification
circuit. Part of the diagram of this circuit is shown in Fig. 7.1.
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(i) Complete the circuit in Fig. 7.1 by adding the necessary com
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the gaps. [1

(ii) On Fig. 7.1 mark with a + the positive output terminal of 1]

(b) The output voltage V of an a.c. power supply vaﬂes@; ally with time t as shown in

Fig. 7.2.
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(I) Delermine the equation for V in terms of t, where V I$ in volts and t is in seconds.

Ve VeSimwt YoNE s ey
b = 20 ‘,‘. V& 3-:5\; 33 5
T (
T: 1O —_ ( 3
% C yel 3 SSmaEt
-" w:‘_—aﬁ_ :)_-L— ra(lg-|'
2022 i 9702/42/F/MI22




