Current electricity 


1
Write down three different sources of electricity.

2
In the circuit in Fig. 1 what happens when the switch is closed, which lamps light?

3
In the circuit in Fig. 2 which lamps light

when:

(a)
S1 is closed;

(b)
S2 is closed;

(c)
S1 and S2 are closed?

4 What will the ammeters 1- 5 read In Fig. 3? 

All cells and lamps are identical.


5
What carries electric current in solids?

6
What carries electric current in liquids and gases? 

7
A current of 2 A flows for 10 s, what charge has passed? Q = It = 20 C

8
A current of 5 A flows for 2 minutes, what charge has passed? 

9
A charge of 20 C passes in 4 s, what is the current?


10 Describe in words or pictures what is meant by a positive and a negative ion.

11 In electrolysis what is the name of:

(a)
the positive electrode; (b) the negative electrode? 

12
In the electrolysis of copper sulphate, which plate becomes copper plated?  

13
In the electrolysis of copper sulphate a current of 1 A is passed for 5000 s and 2 g of

copper are deposited.

Find:

(a)
the charge passed in that time; 

(b)
the amount of copper deposited after 5000 s by a current of 2 A; 

(c)
the amount of copper deposited after 2500 s by a current of 4 A. 

14
How many joules of energy are given to 2 C by a 6 V battery?  
15
How many joules of energy are used when a current of 200 A flows from a 12 V car battery for 5 s? 

16 Using the circuit in Fig. 4 work out:

(a)
the voltage across the small bulb; 

(b) the energy used/second in 

(i) the large bulb; 

(ii) the small bulb; 

(c)
the number of coulombs per second that pass through the two bulbs  
17
Which uses more energy per second, a 100 W bulb running at 0.25 A or a 5 W bulb running at 0.25 A? 

18
What is the power of a 12 V 2 A bulb when operating normally? 

19
Why are fluorescent lamps better than filament lamps? 

20
In a filament lamp there is a very fine tungsten wire.

(a)
Why doesn’t the wire catch fire when the lamp is on?  
(b)
What eventually causes the filament to break? 

21
What is the current used by a 60 W lamp connected to a 240 V supply? 

22 A 12 V bulb is connected in series with a 240 V bulb to the 240 V mains. Explain what will happen to both bulbs when the supply is switched on. 

23
How many kilowatt-hours (kWh) are used by a 100 W lamp in 5 hours? 

24
How many kWh are used by a 2 kW fire if it is switched on for 3 hours? 
If the cost of 1 kWh (a unit) is 8p, how much will the electricity used by the same fire in 5 hours cost?


25
Draw a circuit that you could use to find the resistance of a piece of wire using a voltmeter and an ammeter. 


26
A 50 cm length of constantan wire is connected in series with a battery and a bulb as shown in Fig. 5. The bulb glows dimly. Should the wire be lengthened or shortened to make the bulb brighter? 
27 Which has the greater resistance, a metre of thick copper wire or a metre of thin copper wire? 
28 What are the restrictions to Ohms Law? 

29 What is the resistance of a wire that carries a current of 3 A when connected to a 12 V

battery? 

30 A resistor of 5  is connected to a 25 V supply. What current flows through it? 

31 What happens to the resistance of the filament of a light bulb as the bulb heats up?

32 Which graph in Fig. 6 represents the behaviour of a thermistor and which that of a

hot wire?

33
Why would a thermistor be suitable as a detector of a fire?

34
What is the purpose of a fuse in an electrical circuit?

35
What is the colour coding for the wires in a mains plug?


36
How would you modify the light circuit shown in Fig. 7 to make it safer? Explain your answer.

37
Is a ring main used for 13 A sockets or lamps? 

38
The casing of a washing machine has become live. Suggest a reason. 
39
Why is the Van de Graaff generator in school relatively safe although it may produce up to 100 000 V whilst the 240 V mains can kill you? 

40
A piece of copper and a piece of zinc will make a simple cell if stuck into a lemon. What property of the lemon makes this happen? 

41
A simple cell stops working after a short time - why? 

42
How is this problem prevented in a dry battery? 

43
What are the advantages and disadvantages of using lead-acid batteries for powering a car? 
44
A lead-acid battery contains acid, why do you only need to add water to it if the liquid level goes down? 

45
What are the problems of using an adaptor with many outlets fixed to a single 13 A socket? 
46 A battery is made of four cells, each of 1.5 V and negligible internal resistance. It is

connected to three resistors, each of 4 , in series as shown in Fig. 8

Find:

(a) the total resistance of the three resistors 

(b) the current flowing in the circuit 

(c) the potential difference across R1 
(d) the potential at Q;
(e) the potential at S 
(f) the power dissipated in one of the resistors;

(g)
the current that flows in the circuit if one of the cells is reversed. 
47
Repeat parts (b) to (e) of question 1 but this time assume that each cell has an internal resistance of 1 . 
48
A moving coil galvanometer has a resistance of 1000  and gives a full scale deflection for a current of 100 mA. How could it be converted into:

(a)
an ammeter reading 5 A full scale; (b)
a voltmeter reading 15 V full scale. 

49
Describe how the potential varies over the surface of a pear shaped conductor. 

50
Two heating coils dissipate heat at the rate of 50 W and 100 W respectively when they are connected in series with a 12 V supply of negligible internal resistance.

(a)
What is the resistance of each coil? 
(b)
What would the total rate of heat dissipation become if they were then connected in parallel, their resistances remaining constant? 

51
Describe simply how an electrostatic dust collector works.

52
Describe how you would charge a gold leaf electroscope positively by induction.

53 The mass of an electron is 9 x 10-31 kg. Find the change in mass of a charged body if it loses 1 C of negative charge. Use your answer to explain why electricity was originally thought to be weightless.

54
Calculate the combined resistance of 2 , 4  and 6  connected (a) in series; (b) in parallel.

55
What is the meaning of electromotive force (e.m.f.)?

56
Describe how you could find the internal resistance of a cell.
57
What is meant by a kilowatt-hour?

58
Calculate the power in each of the following cases:

(a)
a 12 V car battery supplying 50 A; 
(b)
a current of 6 A flowing through a 100  resistor; 

(c)
a heater of resistance 40  connected to a 240 V supply; 

(d)
a discharge of 0.04 C from a pd. of 500000 V in 5 milliseconds. 

59
Should a voltmeter have a high or low resistance? Explain your answer.

60
Should an ammeter have a high or low resistance? Explain your answer.
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