National 4 Physics   -   Electricity and Energy 

Answer File
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Electromagnetism

Magnetic fields

1.
Place the magnet under a sheet of paper and sprinkle iron filings on top. 

2.
(a)


(b)



(c)


3.
(a)
Electromagnet or solenoid

(b)
A magnetic field.

(c)


(d)
Increase current through coil or have more turns of wire.

4.
(i)
Repulsion.

(ii)
Repulsion.

(iii)
Attraction.

5.
(a)
Steel will be attracted to the magnet.

(b)
When the door is closed the magnet presses the rubber seal tightly against the steel door.

6.
(a)
It becomes an electromagnet.

(b)
The electromagnet will pull down the iron pivot arm. This in turn, pushes the switch contacts together turning on the switch connections.

7.
(a)
A magnetic field.

(b)
It will be forced either upwards or downwards.

8.
When a current flows through the coil it becomes an electromagnet. This causes it to be either pushed in or pulled out by the permanent magnet, moving the paper cone in the process.  

9.
A  primary coil,   B iron core,   C Secondary coil.

10.
Transformers consist of two coils of wire wound around an iron core. The input coil is called the primary coil and the out put coil is called the secondary coil. Transformers can convert the input voltage to either a higher or lower value. Transformers which increase the voltage are called step-up transformers and ones which decrease the voltage are called step-down transformers.

Transformers will only work with an alternating current such as a mains supply and will not work with a direct current supply. This is because there has to be a changing magnetic field around the coils.
Extension Questions

11.
(a)
The pupil would require a power supply or cell, a nail and a length of wire. The wire is wrapped around the nail and connected to the power source.

(b)
Have a larger current flowing through the wire or have more turns of wire.

12.
(a)
(i)
The core becomes an electromagnet.

(ii)
The electromagnet attracts the steel clapper towards it, which strikes the bell.

(b)
This breaks the circuit to the power supply and the electromagnet is switched off.

13.
Series   (a) and (d)   Parallel   (b), (c) and (e).  (f) is a mixture of series and parallel.

14.
A number of instruments are used to make measurements in electrical circuits. Ammeters measure the flow of charge or electrons  in a circuit and measure the current in amperes. An ammeter is always placed in series with the component it measures the current through.

Voltmeters are used to measure the voltage or potential difference between two points in a circuit. The voltage is a measure of the energy given to the electrons to push through the circuit. Voltage is measured in volts.

Ohmmeters measure the resistance of a component in ohms. They cannot make measurements when the component is being used in a circuit and it is normally removed from the circuit first.

15.
(a)
Switch

(b)
Connected wires

(c)
Cell

(d)
Battery

(e)
Voltmeter

(f)
Ammeter

(g)
Ohmmeter

(h)
Resistor

(i)
Variable resistor

(j)
Lamp

16.
(a)
Ammeter

(b)
Amperes

17.
(a)
Voltmeter

(b)
Volts

18.
(a)
Ohmmeter

(b)
Ohms

19.
(a)
Cell, connecting wire, resistor, lamp.

(b)
Ammeter can be anywhere in circuit as long as it is in series with the lamp.


20.
(a)
A1 = 2 amperes,  A2 = 2 amperes

(b)
A3 = 3 amperes,  A4 = 3 amperes

21.
(a)
V1 = 4 volts

(b)
V2 = 4 volts

22.
V1 = 4 volts,  A1 = 2 amperes

23.
The length, thickness and temperature of the wire.

24.
V = IR

25.
(a)
10 volts

(b)
230 volts 

(c)
230 ohms 

(d)
600 ohms 

(e)
0·46 amperes 

(f)
0·2 amperes 

26.
Current increases.

27.
46 ohms

28.
0·0375 amperes

29.
230 volts

30.
0·001 amperes

31.
6 ohms

32.
(a)
0·25 amperes

(b)
(i)
The resistance increases as the temperature of the filament increases.

(ii)
4 amperes

Extension Questions

33.
(a)


(b)
(i)
2·0 amperes 

(ii)
2·0 ohms

(c)
 

34.
(a)
It will be the same value.

(b)
 

(c)
15 ohms 

(d)
The ammeter reading decreases. 

Electronic Circuits 
Electronic components

35.

	Device 
	Input
	Output

	computer
	mouse
	monitor

	television
	tv receiver
	screen

	burglar alarm
	motion sensor
	siren

	calculator
	keypad
	liquid crystal display

	karaoke player 
	microphone
	loudspeaker

	satellite TV system
	satellite dish
	television

	smoke alarm
	smoke
	buzzer


36.
(a)
Loudspeaker

(b)
Thermistor

(c)
Switch

(d)
Light dependent resistor

(e)
Light emitting diode

(f)
Microphone

(g)
Motor

(h)
Lamp

37.
Input devices:
Thermistor, switch, light dependent resistor, microphone

Output devices:
Loudspeaker, light emitting diode, motor, lamp

38.
(a)
Thermistor 

(b)
Light emitting diode

(c)
Microphone

(d)
Loudspeaker

(e)
Light dependent resistor

(f)
Motor

39.
Light dependent resistor

40.
(a)
Thermistor 

(b)
Motor

41.
(a)
Low power, small, long life, needs only a small currrent.

(b)


(c)
Audible alarm will scare off the burglar.

42.
(a)
Thermistor 

(b)
Motor

43.
(a)
Light dependent resistor

(b)
Light emitting diode

(c)
Its resistance increases.

Logic gates

44.
(a)
AND gate

(b)
NOT gate or Inverter

(c)
OR gate

45.
(a)
HIGH

(b)
HIGH

46.



47.
AND gate

48.
(a)
Light dependent resistor 

(b)
OR gate

49.
(a)
Thermistor 

(b)
Motor

(c)


50.
(a)
OR gates

(b)


(c)
(i)
HIGH

(ii)
A  -  High,     B  -  HIGH

51.
(a)
(i)
OR gate

(ii)
NOT gate or inverter

(b)
LOW

(c)
(i)
AND

(ii)
The AND gate controlling the filler mechanism requires both a bottle on the pressure pad and no liquid in the neck of the bottle to operate. 

Electrical Power
Energy consumption

52.
	Device 
	Input energy
	Output energy

	television
	electrical
	light & sound

	washing machine
	electrical
	heat & kinetic

	electric cooker
	electrical
	heat

	radio
	electrical
	sound

	sewing machine 
	electrical
	kinetic

	kettle
	electrical
	heat

	food mixer
	electrical
	kinetic


53.
The cooker and kettle as they produce a lot of heat.

54.
(a)
Electric cooker – electric kettle – television – table lamp.

(b)
(i)
Cooker

(ii)
Table lamp

(iii)
Television

(vi)
Electric kettle

Calculating power

55.
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56.
(a)
10 watts

(b)
1000 watts 

(c)
100 seconds 

(d)
60 seconds 

(e)
1000 joules 

(f)
360 000 joules

57.
2 watts

58.
30 seconds

59.
800 watts

60.
(a)
1(080(000 joules

(b)
The washing machine is using a heater to heat the water.

Energy waste and efficiency

61.
(a)
A. Leaving lights on when no-one is there uses unnecessary energy.

B. If you heat more water than you need then the energy used to heat the excess water is wasted.

C. If the dishwasher is not full it will be used more often which uses energy unnecessarily.

D. Most heat escapes through the walls and roof 

E. Even though standby is low power, lots of appliances can use up energy especially since they are on 24/7.

F. Doing things yourself keeps you fitter and doesn’t use electricity eg. hand hedge clippers in the garden, hand whisk in the kitchen.

G. The same type of appliance can use quite different amounts of energy so look for A rated appliances.

H. Heat lost through windows can be reduced by double glazing.

I. The hot water tank will constantly lose heat as its hotter than its surroundings. If its will lagged this will slow losses down.

J. Showers use less hot water which you pay to heat so this saves energy.

K. Different energy suppliers have different rates. There can be better prices from competitors.

L. The hotter a room, the faster it will lose energy. Turning the room thermostat down means it loses heat less quickly.

(b)
D. Insulating the walls and roof. 

62.
(a)
The windows and doors.

(b)
The older block is loosing more heat. The insulation put in when the house was built (if at all) will not be as great as the new building.

63.
(a)
The walls.

(b)
Insulate the roof as this is where most energy is lost but it does not cost much money to do.

64.
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65.
(a)
80 %

(b)
75 % 

(c)
2000 joules 

(d)
80 000 joules 

(e)
6000 joules 

(f)
11 111 joules

66.
80 %

67.
16 000 joules

68.


[image: image3.wmf]100

  

  

in

 

power

out

 

power

  

=

  

efficiency

 

%

´


69.
(a)
80 %

(b)
67 % 

(c)
240 watts 

(d)
1000 watts 

(e)
5000 watts 

(f)
12 500 watts

70.
12 %

71.
240 watts

Extension Questions

72.
(a)
200 joules

(b)
Heating the kettle and the surrounding air.

(c)
90 %

73.
(a)
Friction in the moving parts of the lift and electrical losses in the motor.

(b)
15 %

74.
(a)
300 watts

(b)
67 %

75.
(a)
10 kilowatts

(b)
20 %

Generation of Electricity

76.
(a)
Coal, oil and gas

(b)
They were crated hundreds of millions of years ago.

(c)
There is not an unlimited supply of them and they will run out one day.

77.
Non- renewable are the fossil fuels and will not be replaced for millions of years. Renewable energy sources are always present and energy can be collected from them without it being decreased.

78.

	Energy Source 
	Renewable
	Non-renewable

	(a)   Oil
	
	(

	(b)   Wave power
	(
	

	(c)   Solar power
	(
	

	(d)   Coal
	
	(

	(e)   Geothermal
	(
	

	(f)   Gas
	
	(

	(g)   Hydroelectric
	(
	

	(h)  Wind power
	(
	


79.


	Energy Source 
	Advantage
	Disadvantage

	(a)   Oil
	Concentrated source of energy, relatively cheap
	will run out, only limited reserves, produces a lot of carbon dioxide

	(b)   Wave power
	renewable, causes no pollution, free
	difficult expensive to collect, only available in some locations on a small scale, can cause problems for shipping

	(c)   Solar power
	renewable, causes no pollution, free
	Not available at night, expensive to collect, cannot provide energy on a large scale.

	(d)   Coal
	Concentrated source of energy, relatively cheap
	will run out, only limited reserves, produces a lot of carbon dioxide

	(e)   Geothermal
	renewable, causes no pollution, free
	Only available in some locations though low grade heat can be collected for domestic heating in many areas

	(f)   Gas
	Concentrated source of energy, relatively cheap
	will run out, only limited reserves, produces a lot of carbon dioxide

	(g)   Hydroelectric
	renewable, causes no pollution, free
	Only available in certain locations, valuable land may have to be flooded

	(h)  Wind power
	renewable, causes no pollution, free
	Not always available if no wind, unsightly wind turbines, can cause noise pollution.


80.
An example of a biofuel is ethanol.  Oil and gas are both fossil fuels. When there is a sudden surge in electricity demand a hydro-electric power station can generate electricity in a short space of time. Nuclear power stations use uranium as a fuel. 

81.
(a)
30(000(000(000 watts

(b)
15 

82.
(a)
600 

(b)
Sometimes there is no wind,  the turbines would have to cover a huge area.

83.
(a)
The voltmeter needle will move back and fore indicating an alternating voltage.

(b)
There will be no voltage.

84.
(a)
The bar magnet has to be pushed into and out of the coil of wire. 

(b)
Use a stronger magnet, more coils of wire or move the magnet more quickly.

85.
(a)
Coil, oil and gas.

(b)
Chemical energy into heat energy.

(c)
Kinetic energy into electrical energy.

(d)
Advantage – concentrated source of energy. Disadvantage – produces greenhouse gases, fossil fuels are non renewable.

(e)
(i)
Uranium fuel.

(ii)
The fuel is highly radioactive so can be dangerous.

86.
(a)
Potential energy.

(b)
Potential energy into kinetic energy.

(c)
Kinetic energy into electrical energy.

(d)
Advantage – renewable energy, no pollution. Disadvantage – Only available in certain locations, valuable land may have to be flooded

87.
The National Grid is a network of cables which connect power stations and our homes. Power stations generate electricity which is then transmitted across the country. Power stations are connected to the grid by step-up transformers which increases the voltage of the supply. This means that the electricity is transmitted with a smaller current. As a result, the energy losses in the transmission cables are far less. Before the electricity is supplied to homes, the voltage is decreased by a step-down transformer. 

88.
(a)
It would be more expensive and make faults difficult to find and repair.

(b)
The magnetic fields from the cables.

(c)
No right or wrong answer to this question!

Extension Questions

89.
(a)
Coal, oil and gas.

(b)
Chemical energy into heat energy.

(c)
Generator.

(d)
The voltage is stepped up by a transformer.

(e)
(i)
Does not produce greenhouse gases, can produce large amounts of energy.

(ii)
The fuel is highly radioactive so can be dangerous.

90.
(a)
Kinetic energy into electrical energy.

(b)
A moving magnetic field next to a coil of wire generates electricity.

(c)
spin the dynamo faster, use stronger magnets or use more turns of wire in coils.

Gas Laws and the Kinetic Model
Kinetic model

91.
A. False

B. False

C. False

D. True

E. False

F. True

92.
(a)
They produce an outwards force on the container walls.

(b)
The particles will move faster.

(c)
(i)
The pressure increases.

(ii)
The gas particles move faster and collide with the container walls more often and with greater kinetic energy. They hit the walls of the container harder and produce a greater outwards force.

93.
Gas particles in the container slow down when it is cooled. They collide with the container walls less often and with less force so decreasing the gas pressure in the canister. 

94.
(a)
It will be greater.

(b)
The balloon expands will the pressure inside and outside are the same.
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(c) OR gate
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