
TOPIC 23 Alternating Currents 


1 	 The diagram shows the display on a cathode-ray oscilloscope 
when a sinusoidal potential difference is applied to the 
V-input. The V-sensitivity is set at 2.00 V per division and 
the timebase is switched off. 

What is the root-mean-square value of the applied p.d.? 

A 4.24 V n 6.00V C 8.49 V D 12.00V 
1761II/21 ; J9911121 

2 	 Half-wave rectification of an alternating sinusoidal voltage 
of amplitude 200 V gives the waveform shown in Fig. I. The 
r.m.s. value of the rectified voltage is 

VIV 

Fig. 1 
tis 

A OV D 141.4 V 
n 70.7 V E 200V 
C IOOV J77/1I123 

3 	 In an ideal transformer, the most important function of the 
soft-iron core is 

A to reduce eddy currents. 


n to improve the flux-linkage between the primary and 

secondary coils. 

C to dissipate the heat generated by the two coils. 

D to eliminate the back e.m.f. produced in the secondary. 

E to produce a uniform radial tield in the two coils. 
N781II122; J841I1124 

4 	 An alternating current, 1= losin rot, passes through a resistor 
of resistance R. Which one of the following best represents 
the variation with time t of the power P dissipated in the 
resistor? 

IO'~irJJJJ lo~mIO'~M 


E J80!II/25 

5 	 An alternating current of r.m.s. magnitude 2A and a steady 
direct current I tlowing through identical resistors dissipate 
heat at equal rates. What is the value of current I? 

A IA n ..J2A C 2A 
D 2f"2A E 4A J81/II119 

6 	 An ammeter uses the healing effect of a current to produce 
the deflection of the pointer. The reading, which is 
proportional to the heating, is X when a direct current I nows 
through the meter. When inserted in a circuit, in which an 
alternating current of r.m.s. value I flows, the reading is 

A 	 X 12, because the constantly changing current produces 
a constantly changing heating effect which averages to 
one half that of the direct current. 

n 	 X / "T, because it measures r.m.s. current which is 
obtained by recalibrating the scale for a.c. use by 
dividing all scale readings by "T. 

C X, because it measures the r.m.s. current which gives 
the same deflection on the scale as the direct current. 

D -.f2j[ , because it measures the peak current which is 

{2 times the direct current. 

E 	 zero, because the needle cannot follow the fast 
oscillations of the alternating current and hence 
registers zero on the scale. N81/1I/17 

7 	 An alternating potential difference is connected across a pure 
resistor and the frequency of the supply is varied, keeping 
the r.m.s. voltage constant. The mean rate of production of 
heat in the resistor is 

A proportional to (frequency)2. 
n proportional to frequency. 
C proportional to (frequency)1/2. 
D inversely proportional to frequency. 
E independent of frequency. N81/II124 

8 The sinusoidal potential difference VI shown in Fig. 2(a) 

applied across a resistor R produces heat at a mean rate W. 

O~--~--r------
time 	 time 

-Vo 

o tOt OJ r (a) 	 (b)ABC 	 Fig. 2 
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What is the mean rate of production of heat when the square When the a.c. supply is replaced with a 120 V d.c. source, an 

ware potential difference V2 shown in Fig. 2(11) is applied identical fuse breaks the circuit if the current just exceeds 
across the resistor? 

A Ji A C t3 A 
A W/2 D 2W 2 

D 13hAB W E 4W 
C ~2W 1821I1118 B 	 E 26A 188/1/23 

9 	 An ammeter that uses the heating effect of a current to 
produce a deflection of the pointer records lOA when used 
to measure a direct current. What will the ammeter record 
when used to measure an alternating current of lOA r.m.s.? 

A OA 

B 5A 

C 7.1 A 

D lOA 
E 14.1 A N821II124; N84/I1/23 

10 The current balance at a certain national standards laboratory 
has a force F between a pair of parallel coils (whose 
separation is constant) when a direct current of one ampere 
!lows in each coil. The direct current is replaced by a 
sinusoidal alternating current which is adjusted to give a 
mean force equal to F. What is the r.m.s. current? 

A 	 0.5 A D 


_I_A
B 	 E 2A
12 

C 	 IA 184/II123 

11 	An ammeter that produces a pointer deflection proportional 
to the heating effect of a current is correctly calibrated for 
direct current. What will it read when used to measure an 
alternating current of 10 A r.m.s.? 

A OA D lOA 
n 5A E 14.1 A 
C 7.1 A N85/I120 

12 A generator provides an output voltage V::: Vo sin 21t/t; the 
amplitude Vo is directly proportional to f When the output 
terminals are connected to a resistor and the frequency is 
varied, the amplitude of the current is 

A inversely proportional to/2• 

B inversely proportional tof 

C independent off 

D proportional tof 

E proportional to j2. J871I121 

13 When an a.c. supply of 240 V r.m.s. is connected to the 
terminals PQ in the circuit shown below, the fuse F breaks 
the circuit if the current just exceeds 13 A r.m.s. 

F 

p 

a 

14 The power dissipated in a resistor is the same for a constant 
potential difference Vas for a sinusoidal potential difference 
with peak value Va. Which of the following is the correct 
relationship between Vand Vo? 

A Yo::: V/2 


B Vo= V/D 


C Vo=V 
D Vo=-f2 V 
E Vo=2 V 189/1/21 

15 A steady current I dissipates a certain power in a variable 
resistor. The resistance has to be halved to obtain the same 
power when a sinusoidal alternating current is used. 

What is the r.m.s. value of the alternating current? 

D -.J21 

B 


A 

E 	 21 
N90/l/20C 

16 A sinusoidal current is represented by the equation 

I::: 10 sin(8 t) 

Which equation represents the sinusoidal current with both its 

frequency and amplitude doubled? 


A 21 = 10 sin (28 t) 


B 1= 10 sin (28 t) 


C 1= 2/0 sin (28 t) 


D 1= 10 sin (1/28 t) 


E 1= 210 sin (1/2 8 t) 191/1119 


17 The function of a mains transformer is to convert 

A one direct voltage to another direct voltage of different 
magnitude. 

B one alternating voltage to another alternating voltage of 
different magnitude. 

C a high value alternating voltage to a low value direct 
voltage. 

D a low value alternating voltage to a high value direct 
vol tage. 19211121; N95/I/l9 

18 In a laboratory experiment to test a transformer, a student 
used the circuit shown in the diagram to take measurements. 
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Two of the original entries in the student's results table are 
missing as shown; 

Assuming the transformer was 100% efficient, what are the 
missing results? 

Np turns Vs/V 

A 2 6000 
n 50 9,6 
C 480 1.0 
D 1250 9.6 
E 1250 240 J931f120 

19 A sinusoidal alternating current of peak value 10 passes 
through a heater of resistance R. What is the mean power 
output of the heater? 

102R B 102R 
D ..,fi 102R E 2102R

A 2 .J2 
N931I118 

20 The variation with time of the current through, and of the 
potential difference across, a resistor are shown below. 

Which graph best represents the variation with time of the 
power dissipated in the resistor? 

A power }-_______ 

1------- time 

n power 

C power 

r-;:---f---\----,f- lime 

r-l.--L.-..l.--L.. time 

D 
power f/\ /\ /\ !\ / 
~time 

N94/1/20 

21 An alternating current /fA varies with lime tIs according to 
the equation 

I;; 5 sin (I oOnt). 

What is the mean power developed by the current in a 
resistive load of resistance 10 Q? 

A 125W n 160W C 250W D 500W 
N95/1/20 

22 An alternating current flows through a resistor. The variation 
with time of this current is shown. 

Which graph shows the variation with time of the power 
dissipated in the resistor? 

A ... 
IIme!s 

B II 
time!s 

IIC 
time!s 

..D 
time!s 

N96/1/2l 

23 An a.c. supply is connected to a resistor. When the peak 
value of the e.m.f. of the supply is Vo and the frequency is f, 
the mean power dissipated in the resistor is P. The supply 
frequency is then changed to 2f, the peak value of the e.m.f. 
remaining as Yo' 

What is now the mean power in the resistor? 

A P C 2P 
n -{2p D 4P 19711120 

24 The diagram shows an iron-cored transformer assumed to be 
100% efficient. The ratio of the secondary turns to the 
primary turns is 1:20. 

primcuy 6.00240V~ coil 

6.0 V 

A 240 V, a.c. supply is connected to the primary coil and a 
6.0 Q resistor is connected to the secondary coil. 
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C 

What is the current in the primary coil? 

A O.IOA C 2.0A 
B O.14A D 40AJ 9711/21 

25 An ideal transformer has Np turns in its primary coil and Ns 
turns in its secondary coil. The alternating voltage and 
current in the primary coil are Vp and Ip respectively: the 
corresponding voltage and current in the secondary are Vs 
and Is. 

Which of the following relations is correct? 

Ns Vs Is Ns Vp Is 

A Np == Vp == 7p C Np == VS Ip
== 

lp 
== T; 

N981I120 

26 There is a sinusoidal alternating current in a resistor. 

What is the mean power dissipated in the resistor? 

A 	 ~ (maximum current)2 

B 	 ~),. (maximum power)
v2 

t (maximum current)2 

D 	 t (maximum power) N99/I/19 

27 The primary coil of a transformer is connected to an 
alternating voltage supply. The secondary coil is connected 
across a variable resistor. 

Which change will cause a decrease in the p.d. across the 
secondary coil? 

primary 	 secondary 

A increasing the cross-sectional area of the secondary coil 

B increasing the current in the primary coil 

C increasing the number of turns of the primary coil 

D increasing the resistance of the variable resistor 
N99/1/20 

28 A mains electricity supply has a root-mean-square voltage 
of 240 V and a peak voltage of 340 V. When connected to 
this supply, a heater dissipates energy at a rate of 1000 W. 

The heater is then connected to a 340 V d.c. supply and its 
resistance remains the same. 

At what rate does the heater now dissipate energy? 

A I000W C 2000W 
B l400W D 2800W N200011/21 

29 A coil is rotated at a constant rate in a uniform magnetic 
field. The peak value of the e.m.f. induced in the coil is 
10 V. Find (a) the r.m.s. value of the e.m.f., (b) the 
instantaneous value of the e.m.r. one-quarter of a period 
after the e.m.f. is a maximum. N77/1/6 

30 A certain type of ammeter uses the heating effect of the 
current to produce the detlection of the pointer. Discuss 
whether the same calibration can be used for measuring 
direct currents and alternating currents. 178/117 

31 

Fig. 3 

A copper wire is stretched between two fixed points A and B 
and carries an alternating current of frequency f 
Describe and explain what will happen if a magnet is 
arranged to apply a strong magnetic field perpendicular to 
the central portion of the wire, as shown in Fig. 3. N79/117 

10' 	 ~ 

32 
IIA~ 

Fig. 41:02'7060'( Vms 

Fig. 4 shows the way in which a sinusoidally-alternating 
current varies with time. Find (a) the amplitude of the 
current, (b) its r.m.s. value, (c) the frequency of the supply, 
(d) the phase change that occurs in a time interval of 15 ms. 

N8211/8 

33 ~ n n nIIA; 

°0 	
rIms 

I .. 
2 3 

Fig,S 

Fig. 5 shows (in part) the variation with time of a periodic 
current. 

(a) 	 What is the average value of the current? 

(b) 	 Find the root-mean-square current. 

The periodic current passes through a resistor, producing 
heat at a certain rate. 

(c) 	 What steady cOrrent, passing through the same resistor, 
would have an identical heating effect? J83/1/1O 

34 An alternating current is described by the equation 1 
== losin 001. On the same axes of time I, sketch graphs of (a) I, 
(b) [2. Label your graphs clearly. What are the average 
values, over a complete cycle, of I and /2? N84/117 
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35 The circuit shown in Fig. 6 contains a pure resistor in series 
with an a.c. supply. 

A B 

/ \ I \ I 
1\ / 1\ V \ / 

'----<>"'0---..... 

Fig. 6 	 Fig. 7 

A cathode ray oscilloscope is connected between the points 
A and B. When the Y-amplitier is set to "2 V/cm" and the 
timebase control to "0.5 ms/cm" the trace shown in Fig. 7 
is obtained on the screen, which is ruled with a graticule 
of I cm squares. Deduce 

(a) 	 the r.m.s. potential difference across the resistor, 

(b) 	 the frequency of the a.c. supply. J86/1115 

36 A signal generator produces either (a) a sinusoidal or (b) a 
square wave with the same peak value of e.m.f., as illustrated 
in Fig. 8. 

e.m.f. 	 e.m.f. 

I--+----i---t--time 

(a) 	 (b) 

Fig.S 

Showing your working, determine, for a pure resistive load, 
the ratio 

mean power in case (a) 

mean power in case (b) J86/Illn 

37 When a domestic electric heater is operated from a 240 V 
a.c. supply, an r.m.s. current of 8.0 A flows. 

Assuming that the heater is purely resistive, calculate 

(a) 	 its resistance, 

(b) 	 the mean power, 

(e) 	 the maximum instantaneous power. [6] 
J89/H1/6 

38 (a) 	 An electric kettle, designed for travellers, can be used 
with different supply voltages. It is rated at 700 W 
for a 240 V r.m.s. alternating supply. What will be its 
power output if used on 

(i) 	 a 120 V r.m.s. alternating supply, 

(ii) 	 a 120 V direct supply? [5] 

(b) 	 Draw a labelled diagram of a transformer which could 
be used to step up a 120 V alternating supply to 240 V. 

[4] 
N901II/5 

39 (a) 	 Explain why it is necessary to usc high voltages for the 
emcient transmission of electrical energy. [3] 

(b) 	 Explain why it is advantageous to use alternating 
current when transmitting electrical energy. 	 [2] 

N95/I1/6 (part) 

40 (a) 	 Describe the structure and principle of operation of an 
iron-cored transformer. 

(b) 	 A graph of the power input to a transformer is shown in 
Fig.9. 

powerNl 

54 

time 
Fig. 9 

The transformer has a turns ,ratio of Ns INp = 30 and 
the sinusoidal input voltage has a value of 6 V Lm.s. 
For the transformer, assumed to be ideal, calculate 

(i) 	 the Lm.s. value of the output voltage, 

(ii) 	 the mean power input (= the mean power output), 

(iii) 	 the Lm.s. value of the input current, 

(iv) 	 the r.m.s. value of the output current. [5] 
J961\114 

41 (e) 	 In a transformer, the core on which the primary and 
secondary coils are wound is laminated, i.e. the core is 
made up of a large number of strips, rather than being 
solid. This reduces energy losses due to currents 
induced in the core. Explain 

(i) 	 how these currents arise in the core, 

(ii) 	 why laminating the core reduces energy losses 
due to the currents. 	 [5] 

J97/11/3 (part) 

42 (a) 	 An alternating current varies with time in the way 
shown in Fig. 10. 

Fig. to 

Use the graph to determine, for this alternating current, 

(i) 	 the frequency, 

frequency =........................... Hz 


(ii) 	 the peak value, 

peak value =............................. A 
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(iii) 	 the root-mean-square value. 

root-mean-square value = ....................... A [3] 


(b) 	 On Fig. 10 sketch a graph which shows how the power 
supplied by this current to a resistor of resistance 5Q 
varies with time. Label the vertical axis as power and 
mark on this axis the maximum value of the power. [3] 

(e) 	 The current shown in Fig. 10 is in the 300 turn primary 
of an ideal transformer. The secondary of the 
transformer has 6000 turns. Calculate the transformer's 
peak output current. 

peak output current =....................... A [2] 

N97/II/6 

43 Electrical power of 4400 kW is supplied to an industrial 
consumer at a considerable distance from a generating 
station. This is represented in Fig. 11. 

consumer 

[jJg~'m+wl) (fw::~f[ Io 

T 	 U 

Fig. 11 

In order to do this, the electricity supply company makes 
use of a circuit containing two transformers, T and U. The 
transformers can be considered to be ideal and the supply 
cables to have negligible resistance. 

(a) 	 The power is generated at I I kY r.m.s. and is supplied 
to the consumer at I I kY r.m.s. Calculate the r.m.s. 
current supplied to the consumer. 

current =................................... A [2] 


(b) 	 There is a potential difference of 275 kY r.m.s. 
between the supply cables. 
Calculate 

(i) 	 the ratio Ns 1Np required for each transformer, 

Ns 1Np for transformerT= ..................................... .. 

Ns 1Np for transformer U = ....................................... 


(ii) 	 the current in the supply cables. 

current = ................................ A r.m.s. [3] 


(e) 	 Explain why. when the resistance of the supply cables 
cannot be neglected. this arrangement is preferable to a 
system which generates and transmits the power at the 
same voltage of I I kY r.m.s. [2] 

(d) (i) Explain the distinction between the r.m.s. value 
and the peak value of an alternating current. 

(ii) Find the peak value of the current in (a). 

current = .......................................... A [3] 
J98/Il/5 

Long Questions 

44 An electric lamp. enclosed in a box with a photocell. tirst has 
a direct current passed through it and then an alternating 
current of r.m.s. value equal to that of the direct current. 
Discuss whether you would expect the photo-electric current 
to be the same in the two cases. 177/111/5(part) 

45 

Fig. 12 

Tn Fig. 12, B is an evacuated bulb containing a resistor R 
which is insulated electrically from, but in good thermal 
contact with, a circuit of two dissimilar metals P and Q and a 
galvanometer G. Explain how such a device may be used to 
calibrate an a.c. ammeter, if a calibrated d.c. meter is 
available. Sketch and label a suitable circuit diagram. 

179/111/2 (part) 

46 An electrical appliance is operated from a 240 Y. 50 Hz 
supply. Sketch a graph, with suitable values marked on the 
axes, to illustrate how the potential difference across the 
appliance varies with Ii me. J85/I1I/3 (part) 

47 A cathode-ray oscilloscope (c.r.o.) is connected across the 
input of a transformer and the appearance of the screen is as 
shown in Fig. 13. The squares in the diagram are all of side 
one centimetre. 

Ci D III r 11'\ 

I \ / I \ I \ \ 

/ \ 
\ 

/ \ / \ I \ I 
/ \ I \ I 

I 

1\ / \ / 1\ / \ / ,
'" 	 '" 

Fig. 13 

The V-plate sensitivity is set at 5 Ycm- I and the timebase 
is set so that the horizontal deflection is 2 ms cm- I 

(milliseconds per centimetre). 

(a) 	 For the alternating potential difference applied to the 
Y -plates. deduce values of the following quantities: 

(i) 	 period, 

(ii) 	 frequency, 

(iii) peak value of potential difference, 

(iv) root-mean-square value of potential difference. [6] 
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49 

(b) Draw a circuit diagram showing the input to the Vxz 	 Vxz 

transformer, the output from the transformer, and 

connections to the c.r.o. [3] 
 o~,. O~'"0.02 	 0.02(c) 	 The transformer, assumed ideal, has 120 turns on its 
primary winding and 840 turns on its secondary 
winding. State how these two values are related to the 
input and output r.m.s. potential differences. Use your 
statement to calculate the output r.m.s. potential 
difference. [2] 

*(d) (i) 	 Draw a circuit diagram showing how four diodes 
can be used to give full wave rectification of the 
transformer output. [2] 

(ii) 	 Briefly explain how rectification is achieved. [2] 

(iii) 	 Add to your circuit a component which would 
smooth the recti tied output. [I] 

(iv) 	 Suggest, with reasons, a suitable value for the 
component introduced in (iii) if the output 
potential difference is not to vary by more than 
I % when a current of 200 mA is drawn from the 
rectified output. [4] N92/111/4 

48 (c) 	 An output of 20 V r.m.s. from a coil consisting of many 
loops similar to the one described in (b) is connected to 
the primary of an ideal transformer. The transformer 
has 60 turns on its primary winding and 1800 turns on 
its secondary. The output current from the transformer 
is 0.042 A r.m .s. Calculate, for the transformer, 

(i) 	 the r.m.s. output voltage, 

(ii) 	 the mean output power, 

(iii) 	 the maximum output power, 

(iv) 	 the r.m.s. input current. [8] 

(d) 	 Explain why the transmission of electrical energy 
in national distribution systems is carried out with 
alternating current and with a high voltage. [4] 

N94/JII/4 (part) 

Rectification 

Fig. 14 	 Fig. 15 

The circuit (Fig. 14) represents a bridge rectitier arrange
ment for a voltmeter to measure alternating voltages. The 
graph in Fig. 15 shows the variation over one cycle of the 
potential of X with respect to Y. 

Which one of the following graphs best represents the 
corresponding variation of the potential of X with respect to 
Z? 

A 	 I3 

Vxz 	 vxz 

0.02 
tis 

0.02O~'" 
C 	 D 

Vxz 

tis 
0.02 

E 	 N83111124 

50 	A sinusoidal alternating supply is connected across the 
terminals of a resistor causing energy to be dissipated at a 
mean rate P. A diode having zero resistance in the forward 
direction and infinite resistance in the reverse direction is 
inserted in the circuit in series with the resistor. 

What is the new rate of energy dissipation? 

P P
A 	 zero n c

4 2..J2" 
P PD E 	 N88/1/22
2 ..J2" 

51 The circuit shows a bridge rectifier with a sinusoidal 
alternating voltage applied to it, the output terminals P and Q 
being joined together by a load resistor. 

If the diode X were removed leaving a break in the circuit, 
which trace would be seen on a cathode-ray oscilloscope 
connected across PQ? 

n 

C 

D 	 189/1/22; 196/1/2 I 
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52 A capacitor is to be used to provide smoothing for a half

wave rectifier. zero at 


D all times [n which circuit is the capacitor correctly connected? o~--------------------~ 
t 

l'~ 1i9JE 
o ~U U U 

J9011121 

N89/1122; ]2000/1/2 I 

53 The circuit diagram shows a 
full-wave rectifier with a 
smoothing capacitor. 

load 

The currents II and /:. vary with time as shown below. Which 
of the graphs A-E best represents the variation with time of 
the current 12? 

A 

n 

54 The diagram shows three circuits used to rectify an 
alternating current. A cathode-ray oscilloscope (c.r.o.) with 
tixed settings of time-base and Y -gain is connected in turn as 
shown and produces a different trace in each case. 

{ 
@ 

,~of ~ 

1 @®, 

r"\..,' 

1 •
Which set of diagrams shows these traces most accurately? 

c.r.o.1 c.r.o.2 c.r.o.3 

A rvL NVV\f\J0 
n (\J'L 

c 

D 

N9l/112 i; J9511120 

SS Some students were given the following instructions. 

'Design a circuit to give a full-wave rectified output from a 
low-voltage alternating supply. The positive output must be 
connected to a red terminal and the negative output to a 
black terminal.' 
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Which circuit satisfies these design instructions? 

A 	 B 

red black red black 
(+) H (+) H 

c D 

J9411119; 198/1120 

56 Which circuit correctly shows the connection of the diodes 
in a bridge recti tier? 

A 	 B 

c 	 D 

N9711120 

57 The output from a 50 Hz full-wave rectifier is fed into a 
resistive load of 5 kn. Sketch a graph to show how the 
current through the load varies with time when a capacitor of 
capacitance I !1F is connected in parallel with the load. 

N85/I11/6 

58 Connected across the output terminals of a 50 Hz full-wave 
rectifier is a capacitor C of capacitance 200 J.lF and a load 
resistor R (see Fig. 16) 

full-wave50 Hz"" Rrectifier 

Fig. 16 

Sketch graphs, one in each case, to indicate the variation of 
potential difference across the load with time when the load 
is approximately 

(a) 1000 n, (b) 50 n, J87/11l14 

59 A full-wave rectifier provides an output potential difference 
of 6.0 V (r.m.s.) when on open circuit. 

A capacitor of capacitance 25 J.lF is connected between the 
output terminals of the rectifier. What is the maximum 
energy stored in the capacitor? [5] 

N88/llll4 

60 In the circuit ofFig. 17, the output ofthe generator is a 200 Hz; 
2.5 V Lm.s. sinusoidal signal. The diode may be assumed to be 
ideal. The Y-plate sensitivity and time-base of the cathode-ray 
oscllloscope (c.r.o.) are set at 2.0 V cm- I and 1.0 ms cm- I 

res pecti vel y. 

S, 

Y - plates"-' 2.5 V r.m.s. 	 5.0 kO of C.r.O. 

Fig. 17 

Sketch full-scale diagrams to show the waveform observed 
when 

(a) S, is closed and S2 is open, 	 [4] 

(b) S, and S2 are both open, 	 [2] 

(e) S, is open and S2 is closed. [3] J91 /11/4 

61 (e) Using ,a diagram, describe and explain the use of 

four diodes in a bridge rectifier for the full-wave 

rectification of an alternating current. [3] 


N95/1 116 (part) 


62 In the circuit of Fig. 18, the four diodes A, B, C and Dare 
connected to form a bridge rectifier. The diodes may be 
assumed to be ideal. 

X~-.____~A~~____-. 

input 
y~~__~~~B~~____~ 

output 

c 

o 

Fig. IS 

(a) 	 (i) On Fig. 18, mark with a + the positive output 
terminal. 

23 Alternating Currents 	 266 'A' Physics Topical Paper 



--

--

(ii) State which diodes do not conduct when input 
terminal X is positive with respect to input 
terminal Y. [2] C'~-+230 V r.m.S. "\., 

""'''"'' ~ •.ov 
(b) 	 The input terminals X and Yare connected to the 

secondary coil of an ideal transformer. The primary 
coil is connected to a 240 V r.m.s. alternating supply. 
The input to the bridge rectifier is to be 12 V r.m.s. 

(i) 	 What is the value of the ratio 

number of turns on secondary coil ? 

number of turns on primary coil . 

(ii) 	 An ideal diode does not conduct when a potential 
difference is connected in one direction across the 
diode. The maximum potential difference which 
can be applied in this direction across a real diode 
before it conducts is known as the breakdown 
voltage of the diode. Calculate the minimum 
breakdown voltage of the diodes in Fig. 18 if the 
circuit is to function correctly. [5] 

N9611I14 

63 Fig. 19 is the circuit diagram for a half-wave rectifier. The 
supply to the rectifier is rated as 50 Hz, 6.0 V r.m.s. 

to V-plates50Hz 'V R6.0Vr.m.s. 	 ofc.r.o. 

Fig. 19 

A cathode-ray oscilloscope (c.r.o.) has its Y-plates connected 
across the load resistor R and the trace of Fig. 20 is seen. 

/ ~ / 1\~h II \ II , 
! 

1.0em~ 

_L... __ 

1.0-em 
Fig. 20 

(a) 	 Calculate the Y -plate sensitivity of the c.r.o. 

sensitivity =...............V cm-I [3] 

(b) 	 On Fig. 20, draw a line to represent the trace seen when 
the connections to the diode in Fig. 19 are reversed. [3] 
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64 The primary coil of a transformer has 1000 turns and is 
connected to a 230 V r.m.s. supply. The secondary coil 
has 40 turns and may be connected, through a switch and 
a diode, to a 9.0 V rechargeable battery, as illustrated in 
Fig. 21. 

Fig. 21 

(a) 	 Initially the switch is open. Considering both the 
transformer and the diode to be ideal, calculate 

(i) 	 the r.m.s. potential difference across the-secondary, 

(ii) 	 the peak potential difference across the secondary. 
[4] 

(b) 	 The switch is now closed so that the battery is being 
recharged. 

(i) 	 Suggest why the diode is necessary in the 
secondary circuit. 

(ii) 	 Suggest why the resistor is necessary in the 
circuit. [4] 

J200011I/5 

Long Questions 

6S A sinusoidal alternating pAl. is applied to a uniform metre 
wire AB as shown in Fig. 22. 

A 	 D 
P.d.~ 
~ 

BFig. 22 

In this circuit, C is a capacitor of capacitance C, D is an ideal 
diode and V is a d.c. voltmeter. The distance PQ is 30 cm. 
The voltmeter reads 2 V. Assuming that the capacitance C 
and the resistance R of the voltmeter are large; 

(a) 	 discuss whether the voltmeter reads the r.m.s., the peak, 
or the mean value of the p.d. across PQ, 

(b) 	 calculate the r.m.s. value of the p.d. applied to the 
metre wire AB, 

(e) 	 explain why the product RC must be large. 
J78/1II/4 (part) 

66 In the circuit shown in Fig. 23, E is a sinusoidal a.c. 
generator of frequency f connected to four ideal diodes and a 
resistor R. P and Q are connected to the Y-plates of a 
cathode~ray oscilloscope. 

Fig. 23 
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Discuss the polarities of P and Q.Draw diagrams showing 
the appearance of the trace on the c.r.o. 

(a) with no timebase, 

(b) with timebase of frequency f, 

(c) with timebase of frequency 2f, 

(d) with timebase of frequency f I 3. 

If the Y-sensitivity of the c.r.o. is 20 V cm- I and the 
maximum height of the trace in (a) is 3.0 cm, calculate 
the power dissipated in the resistor R if its resistance is 
2 x 103 n. Explain your calculation carefuIly. 

N78/II1/4(part) 

67 (b) (i) Draw a diagram to show how four diodes may be 
used to produce a bridge rectifier for full-wave 
rectification of an alternating current. Indicate 
clearly the input and output terminals of the 
bridge and the direction of the current in each of 
the diodes during one half cycle of the alternating 
input. [4] 

(ii) The output of a simple battery. charger is a full
wave rectified sinusoidal voltage of r.m.s. value 
2.0 V. The battery to be charged has e.mJ. \.5 V 
and is connected as shown in Fig. 24. The battery 
receives charge only when the output voltage of 
the rectifier is greater than \.5 V. 

battery 

charger 
 tI : 

Fig. 24 

For what fraction of the total time is the battery 
being charged? [6] 
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