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To The Pupil

Each day you have physics at school, you should set aside time for work at home. By this stage you should be accepting more responsibility for your own learning and should undertake the following tasks on a regular basis:

· Tackle the supplied homework sheets as each section of work is completed in class.

· Check your own progress in the homework sheets by referring to the homework answer files available in class. Discuss any difficulties that arise with your class teacher.

· Complete any formal homework tasks that your teacher may issue from time to time and hand them in on the due date for marking.

· Revise the work you have covered in class activities by referring to your classwork jotters.

· Complete the supplied summary notes as the coursework allows you to, then use the summary notes to help you in your revision of the course content.

· Make your own short notes to cover each learning outcome in the supplied study guides.

To The Parent

Your co-operation would be appreciated in ensuring that pupils are encouraged to complete homework. It would be helpful if you could talk over the work given for homework and sign the homework record sheet on this page after they have completed each exercise.

The physics department hopes that this record of your child's achievement will be of interest to you, and we would welcome any comments on this or other areas related to the work of the department.

Please sign here to confirm that you have seen the homework record sheet: 

Homework Record Sheet

	Homework
	Section of Work
	Mark
	Check
	Parental signature

	2.1
	From the Wall Socket 1
	
	
	

	2.2
	From the Wall Socket 2
	
	
	

	2.3
	Alternating and Direct Current 1
	
	
	

	2.4
	Alternating and Direct Current 2
	
	
	

	2.5
	Resistance 1
	
	
	

	2.6
	Resistance 2
	
	
	

	2.7
	Useful Circuits 1
	
	
	

	2.8
	Useful Circuits 2
	
	
	

	2.9
	Behind the Wall
	
	
	

	2.10
	Movement from Electricity 1
	
	
	

	2.11
	Movement from Electricity 2
	
	
	




Some questions in the pack are marked with symbols to give you specific information. Here is the key:




Credit Level question. This relates directly to the Credit Level learning outcomes.




Problem Solving question. This puts the knowledge you have gained into new contexts.

Section 1 - From the Wall Socket

Electricity is very important in the modern world. It is used in offices, factories, hospitals and for transport. 

In this section, you will be thinking about the safe use of electricity in the home.

At General level, by the end of this section you should be able to:

(
1.
Describe the mains supply or a battery as a supply of electrical energy.

(
2.
Describe the main energy changes in some household appliances.

(
3.
State approximate power ratings of different household appliances.

(
4.
Choose the correct flex for an appliance if you are given its power rating.

(
5.
State that the fuse in a plug is intended to protect the flex.

(
6.
Choose the correct fuse for an appliance if you are given its power rating.

(
7.
Give the correct colour of insulation for the live, neutral and earth wires.

(
8.
State to which pin each wire must be connected in a plug, extension socket or lamp holder.

(
9.
State that the human body is a conductor of electricity.

(
10.
State what water does to this ability to conduct.

(
11.
State that the earth wire is a safety device.

(
12.
State that appliances do not require an earth wire if they have the double insulation symbol.

(
13.
Draw the double insulation symbol.

(
14.
Explain why situations involving electricity could result in accidents.

Additionally, at Credit level you should also be able to:

(
15.
In addition to 11 above, explain how the earth wire acts as a safety device.

(
16.
Explain why fuses and switches must be in the live lead.

Section 2 - Alternating and Direct Current

In this section you will find out about the differences between electricity from the mains and electricity from a battery.

At General level, by the end of this section you should be able to:

(
1.
State that the mains supply is a.c.

(
2.
 State that a battery supply is d.c.

(
3.
Explain what a.c. and d.c. mean in terms of current.

(
4.
State that the frequency of the mains supply is 50 Hz.

(
5.
State that the mains voltage is 230 V.

(
6.
Draw and identify the circuit symbol for the following components:




cell; battery; fuse; lamp; switch; resistor; variable resistor; capacitor; diode.

(
7.
State that electrons are free to move in a conductor.

(
8.
Describe electric current in terms of moving charges.

(
9.
State that the unit of current is the ampere (A) and that the unit of voltage is the Volt (V).
Additionally, at Credit level you should also be able to:

(
10.
State that the quoted value of an alternating voltage is less than its peak value.

(
11.
Carry out calculations involving the relationship between charge (Q), current (I) and time (t).

(
12.
State that the unit of charge is the Coulomb (C).

(
13.
State that the voltage of a supply is a measure of the energy given to the charges in a circuit.

Section 3 - Resistance

All electrical conductors have some 'resistance'. This means that some electrical energy is changed to heat as the current flows around the circuit.

In this section you will use electrical meters to investigate how the resistance of a circuit affects the size of the current and the amount of energy used.

At General level, by the end of this section you should be able to:

(
1.
Draw and identify the circuit symbols for an ammeter and a voltmeter.

(
2.
Draw circuit diagrams to show the correct positions of an ammeter and a voltmeter in a circuit.

(
3.
State that in a circuit, an increase in resistance leads to a decrease in current.

(
4.
Carry out calculations involving the relationship between resistance (R), current (I) and voltage (V).

(
5.
State that the unit of resistance is the ohm (().

(
6.
Give two practical uses of variable resistors.

(
7.
State that when there is an electric current in a wire, there is an energy transformation.

(
8.
Give three examples of household circuits that use resistors to transform electrical energy to heat energy.

(
9.
State that the electrical energy transformed each second = VI.

(
10.
Carry out calculations involving the relationship between power (P), current (I) and voltage (V).

(
11.
State the relationship between energy and power. 

(
12.
Use the terms energy, power, joule and watt correctly and in context.

(
13.
State that electrical energy is transformed to heat and light in a lamp.

(
14.
State that the energy transformation in an electric lamp takes place in:




the wire for a filament lamp;




the gas for a discharge tube.

(
15.
State that a discharge tube is more efficient than a filament lamp.

(
16.
State that the energy transformation in an electric heater takes place in the element.

Additionally, at Credit level you should also be able to:

(
17.
State that for a resistor, the ratio V/I  remains approximately constant for different currents.

(
18.
Explain why power can be calculated using P = I2R
(
19.
Carry out calculations using this relationship between power (P), current (I) and resistance (R).
Section 4 - Useful Circuits

In this section you will find out about some rules which control the design of electric circuits and investigate some circuits used in cars and at home. You will also learn how to test for electrical faults.

At General level, by the end of this section you should be able to:

(
1.
State a practical example in the home that needs two (or more) switches used in series.

(
2.
State that in a series circuit, the current is the same at all points.

(
3.
State that in a parallel circuit, the sum of the currents in the parallel branches is equal to the current drawn from the supply.

(
4.
State that in a series circuit, the sum of the voltages across the components is equal to the voltage of the supply.

(
5.
State that in a parallel circuit, the voltage across each branch is the same.

(
6.
Explain that connecting too many appliances to one socket can be dangerous because a large current may be drawn.

(
7.
Describe how to make a simple continuity tester.

(
8.
Describe how this continuity tester may be used for fault finding.

Additionally, at Credit level you should also be able to:

(
9.
Draw circuit diagrams to show how various car lighting circuits work.

(
10.
Carry out calculations involving resistances in series:




Rt  = R1 + R2 + ...

(
11.
Carry out calculations involving resistances in parallel:
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Section 5 - Behind the Wall

In this section you will find out about the wiring in houses (but not enough for you to try anything dangerous at home!)

NOTE: THE WIRING SYSTEM IN A HOUSE IS COMPLEX AND DANGEROUS.

YOU MUST NOT INTERFERE WITH IT.

At General level, by the end of this section you should be able to:

(
1.
State that household wiring connects appliances in parallel.

(
2.
State that the mains fuse protects the mains wiring.

(
3.
State that a circuit breaker is an automatic switch that can be used in place of a fuse.

(
4.
State that a kilowatt-hour (kWh) is a unit of energy.

Additionally, at Credit level you should also be able to:

(
5.
Describe a ring main circuit using a diagram.

(
6.
State the advantages of the ring main over a simple parallel circuit.

(
7.
Give two differences between the lighting circuit and the ring main circuit.

(
8.
State a reason why a circuit breaker may be used instead of a fuse.

(
9.
Explain the relationship between kilowatt-hours (kWh) and joules (J).
Section 6 - Movement from Electricity

Electric motors are used in the home in washing machines, tape recorders, toys, central heating pumps and many other devices. They are also used in industry and transport.

In this section, you will find out about electric motors and other devices that use electricity to make movement.

At General level, by the end of this section you should be able to:

(
1.
On  a diagram of a simple electric motor, identify the following parts:




rotating coil;




field coil;




brushes;




commutator.

(
2.
State that a magnetic field exists around a current carrying wire.

(
3.
Give two examples of applications that make use of this fact.

(
4.
State that a current carrying wire experiences a force when it is in a magnetic field.

Additionally, at Credit level you should also be able to:

(
5.
In addition to 4 above, state that the direction of the force on a current carrying wire depends on two things:




the direction of the magnetic field;




the direction of the current.

(
6.
Explain the operation of a simple d.c. electric motor in terms of forces acting on the coil.

(
7.
Explain the purpose of the brushes and the commutator in a motor.

(
8.
In commercial motors, explain why the following are used:




carbon brushes;




multi-section commutators;




field coils.

Homework 2.1 - From the Wall Socket I


1.
For each appliance, fill in the correct energy change.
(3)

	APPLIANCE
	MAIN ENERGY TRANSFORMATIONS

	Lamp
	Electrical ( 

	Vacuum Cleaner
	Electrical ( 

	Iron
	Electrical ( 

	Fan Heater
	Electrical ( 

	Television
	Electrical ( 

	Hi-fi
	Electrical ( 



2.
Copy and complete the table below:
(2)

	APPLIANCE
	POWER RATING
	FUSE

	Clock
	10 W
	

	Table lamp
	60 W
	

	Iron
	1200 W
	

	Kettle
	2000 W
	



3.
The questions below refer to this diagram:



(a)
Make a table to show which wires (A, B or C) are the live, neutral and earth wires. 
(1½)



(b)
Add another column to your table to show which colours of insulation each wire should have.
(1½)



(c)
Name the part of the plug labelled 'X', and say what its function is.
(2)





Total 10 marks

Homework 2.2 - From the Wall Socket II


1.
What does water do to the human body’s ability to conduct electricity?
(1)



2. 
Information about flex sizes is given in the table below:

	Conductor Size
	Maximum Power (W)
	Flex Used For
	Maximum Current (A)

	0.50 mm2
	750
	Lamps, hairdryers, hi-fi
	3

	0.75 mm2
	1500
	Fridges, TVs, cleaners
	6

	1.00 mm2
	2400
	Electric drills, kettles
	10

	1.25 mm2
	3200
	Electric fires, extensions
	13

	1.50 mm2
	4000
	Lighting circuits
	16

	2.50 mm2
	7200
	Sockets, immersion heaters
	30

	10.00 mm2
	6000 - 12 000
	Cookers, instant showers
	60




(a)
What is the maximum current that a 1.00 mm² flex is expected to carry?
(1)



(b)
What size of flex would be needed for an appliance rated at 13.5 A?
(1)



(c)
A pupil states that if the size of a flex is doubled, it will be able to carry double the current. Do you agree with this? Use values from the table to justify your answer.
(1)



(d)
If a flex of cross-sectional area 0.75 mm2 were to be used with an appliance rated at 13 A, what energy transformation could take place in the flex? Explain your answer.
(1)


3.
(a)
Draw the double insulation symbol.
(1)



(b)
Which wire is not required in the flex of these appliances?
(1)


4. 
Fuses, switches and earth wires are all safety devices.



(a)
Explain how the earth wire acts as a safety device.
(2)



(b)
Why must the fuse and any switches be placed in the live lead?
(1)





Total 10 marks

Homework 2.3 - Alternating and Direct Current I


1.
Explain what alternating current and direct current mean, and state the type of supply (mains or battery) that produces each.
(3)


2.
(a)
What is the value of the mains voltage in Scotland?
(½)



(b)
What is the frequency of the mains supply? 
(½)


3.
Construct a table showing the following components with their correct symbol:
(2)




cell; bulb; resistor; diode



4.
Look at this oscilloscope pattern:



(a)
Is this trace representing ac or dc input?
(1)


(b)
If the gain is set at 2 V per division, what is the peak voltage of the trace?
(1)


(c)
Describe what would happen to the trace on the screen if a 3 V source was used instead. Use the words frequency and amplitude in your answer.
(1)



5.
How does the peak value of an alternating voltage compare to its quoted value?
(1)





Total 10 marks

Homework 2.4 - Alternating and Direct Current II


1.
State the symbol, the correct unit and the shortened form of the unit in the appropriate columns for each of the quantities listed. The first one has been done for you.
(2)

	Quantity
	Symbol
	Unit
	Unit Symbol

	time
	t
	second
	s

	current
	
	
	

	voltage
	
	
	



2.
What is an electric current?
(1)



3.
(a)
Calculate the charge that passes along a wire if a current of 10 A flows for 30 seconds.
(2)



(b)
Calculate the charge that passes through a bulb if it draws a current of 500 mA for 8 seconds.
(2)



(c)
12 Coulombs pass through a lamp in 6 seconds. What is the current flowing through the lamp?
(2)





4.
What is the definition of the voltage of a supply?
(1)





Total 10 marks

Homework 2.5 – Resistance I


1.
Draw this circuit diagram carefully in your homework jotter, adding the circuit symbol for an ammeter in position to measure the current through lamp L. Then add the circuit symbol for a voltmeter in position to measure the voltage across lamp L.
(2)


2.
What happens to the current in a circuit when the resistance is increased?
(1)


3.
Variable resistors can be used in two main ways – to alter voltage, or to alter current.



(a)
What do we call the variable resistor when it is set up to alter the size of the current in the circuit?
(1)



(b)
What do we call the variable resistor when it is set up to alter the size of the voltage over the resistor?
(1)


4.
A lamp has a resistance of 960 . It needs to draw a current of 0.25 A to operate at its correct brightness. What size of voltage does it need? Use Ohm's law to calculate the answer.
(2)



5.
The graph below shows how the resistance of telephone wire varies with length.




(a)
From the graph, what will be the resistance of a length of wire 400 metres long?
(1)



(b)
Use this answer to calculate the resistance of a piece of wire 20 000 m long.
(1)



(c)
The electrical signals must be boosted at regular intervals in order for the signal to remain strong enough. One amplifier is required for every 50  of resistance.




Calculate the number of amplifiers needed for the 20 000 m long piece of wire in part (b).
(1)





Total 10 marks

Homework 2.6 – Resistance II


1.
Name 3 electrical devices from the home that use resistors to convert electrical energy into heat. You should only list devices that do this on purpose – for instance, televisions heat up, but you don’t switch on the TV to heat the room!
(1)



2.
(a)
A 1200 W hair dryer is connected to the mains (230 V). Calculate the current drawn.
(2)



(b)
The dryer is used for 5 minutes. How much electrical energy is used in this time?
(2)


3.
Match the heads and tails of the sentences with a line:
(2)

	The energy transformation in a filament wire occurs in
	the gas.

	The energy transformation in a discharge lamp occurs in
	Light and some heat.

	In a lamp, electrical energy is transformed into
	heat.

	In a resistive circuit electrical energy is transformed into
	the resistance wire.



4.
Which is more efficient at transferring electrical energy to light - a filament lamp or a gas discharge lamp?
(1)



5.
A 100 W light bulb is found to draw a current of 0.43 A when it is operating correctly. Use this information to calculate the resistance of its filament.
(2)





Total 10 marks

Homework 2.7 – Useful Circuits I


1.
Give one example from your home where two switches are used in series to switch on an appliance.
(1)


2. 
(a)
Draw a circuit diagram for a circuit that has three lamps in series attached to a battery pack, and add a switch that controls all three lamps.
(1)



(b)
If the three lamps are rated as "6 V, 0.06 A", calculate the supply voltage needed to allow them to operate properly.
 (2)



(c)
What size of current will be drawn from the battery? Explain why it is this value.
(2)


3.
(a)
Draw a circuit diagram for a circuit that has three lamps in parallel attached to a battery pack, and add a switch that controls all three lamps.
(1)



(b)
If the three lamps are rated "6 V, 0.06 A", calculate the current drawn from the battery pack.
(1)



(c)
What size voltage must the battery be to allow them to operate properly? Explain why it is this value.
(2)





Total 10 marks

Homework 2.8 – Useful Circuits II


1.
(a)
Draw a circuit diagram for a simple continuity tester using an L.E.D. and a battery.
(2)



(b)
Describe how this equipment would be used to check for faults in a circuit.
(1)


2.
A pupil uses an ohmmeter to check a circuit for open and short circuits.



(a)
How would a short circuit be identified using the ohmmeter?
(1)




(b)
How would an open circuit be identified using the ohmmeter?
(1)


3.
Why can connecting too many appliances to one socket be dangerous?
(1)



4.
Calculate the equivalent resistance between X and Y in each of the following networks, showing all the working for each one:
(4)



(a)



(b)



(c)



(d)





Total 10 marks

Homework 2.9 – Behind the Wall


1. 
Answer the following questions about household wiring:



(a)
How are appliances connected in household wiring – in series or in parallel?
(1)



(b)
What is the purpose of the mains fuses?
(1)



(c)
What is a circuit breaker?
(1)



(d)
Electricity bills are made up based on a unit called the kilowatt-hour. What physical quantity is measured in kilowatt-hours?
(1)



2.
(a)
Give two reasons why the ring circuit is the preferred method for wiring sockets in parallel.
(2)



(b)
Sketch a circuit diagram of a ring circuit with three sockets connected to it. Label each wire drawn.
(2)


3.
Look at this diagram. It is a piece of equipment placed in every home by the Electricity Board.




(a)
Name this piece of equipment.
(1)



(b)
The part labelled X in the diagram holds several fuses or circuit breakers.




Give one reason why a circuit breaker would be preferable to a fuse.
(1)





Total 10 marks

Homework 2.10 – Movement from Electricity I


1.
(a)
What exists around a wire when an electric current flows through it?
(1)



(b)
If the wire is wrapped into a coil, what does the coil become when a current flows through it?
(1)



(c)
List two practical applications that make use of this effect.
(2)


2.
A wire is placed in a magnetic field as shown. When a current flows through the wire, what happens to it? Why does this happen?
(2)




3.
In the diagram below, the copper wire moves to the right when the switch is closed. Describe two ways of getting the wire to move to the left when the switch is closed.
(2)



4.
Draw the circuit symbol for a reed relay.
(1)



5.
A magnet can destroy data stored on a computer floppy disc. This is because the floppy disc stores data magnetically.



Why could placing the disc on a piece of electrical equipment destroy the data?
(1) 





Total 10 marks

Homework 2.11 – Movement from Electricity II


1. 
Label this diagram to show the four main parts of an electric motor. The parts are listed in the table for question 2.
(2)


2. 
Copy the following table, and complete it to show the function of each part of an electric motor:
(4)

	PART
	FUNCTION

	Rotating coil
	

	Field coil
	

	Brushes
	

	Commutator
	




3.
Commercial motors use improved components to offer a better performance. Instead of wire brushes, carbon is used. The split-ring commutator is replaced with a multi-segment commutator.



Explain the benefit gained from each of these changes.
(2)



4.
A simple DC motor comprises a loop of current-carrying wire in a magnetic field. Explain why the loop of wire rotates as shown. You must mention the current direction and the force on each part of the loop in your answer.
(2)






Total 10 marks
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		256		-0.9702957263		4.4680428851

		257		-0.9743700648		4.4854961776

		258		-0.9781476007		4.5029494701

		259		-0.9816271834		4.5204027627

		260		-0.984807753		4.5378560552

		261		-0.9876883406		4.5553093477

		262		-0.9902680687		4.5727626402

		263		-0.9925461516		4.5902159327

		264		-0.9945218954		4.6076692253

		265		-0.9961946981		4.6251225178

		266		-0.9975640503		4.6425758103

		267		-0.9986295348		4.6600291028

		268		-0.999390827		4.6774823953

		269		-0.9998476952		4.6949356879

		270		-1		4.7123889804

		271		-0.9998476952		4.7298422729

		272		-0.999390827		4.7472955654

		273		-0.9986295348		4.7647488579

		274		-0.9975640503		4.7822021505

		275		-0.9961946981		4.799655443

		276		-0.9945218954		4.8171087355

		277		-0.9925461516		4.834562028

		278		-0.9902680687		4.8520153205

		279		-0.9876883406		4.8694686131

		280		-0.984807753		4.8869219056

		281		-0.9816271834		4.9043751981

		282		-0.9781476007		4.9218284906

		283		-0.9743700648		4.9392817831

		284		-0.9702957263		4.9567350757

		285		-0.9659258263		4.9741883682

		286		-0.9612616959		4.9916416607

		287		-0.956304756		5.0090949532

		288		-0.9510565163		5.0265482457

		289		-0.9455185756		5.0440015383

		290		-0.9396926208		5.0614548308

		291		-0.9335804265		5.0789081233

		292		-0.9271838546		5.0963614158

		293		-0.9205048535		5.1138147083

		294		-0.9135454576		5.1312680009

		295		-0.906307787		5.1487212934

		296		-0.8987940463		5.1661745859

		297		-0.8910065242		5.1836278784

		298		-0.8829475929		5.2010811709

		299		-0.8746197071		5.2185344635

		300		-0.8660254038		5.235987756

		301		-0.8571673007		5.2534410485

		302		-0.8480480962		5.270894341

		303		-0.8386705679		5.2883476335

		304		-0.8290375726		5.3058009261

		305		-0.8191520443		5.3232542186

		306		-0.8090169944		5.3407075111

		307		-0.79863551		5.3581608036

		308		-0.7880107536		5.3756140961

		309		-0.7771459615		5.3930673887

		310		-0.7660444431		5.4105206812

		311		-0.7547095802		5.4279739737

		312		-0.7431448255		5.4454272662

		313		-0.7313537016		5.4628805587

		314		-0.7193398003		5.4803338513

		315		-0.7071067812		5.4977871438

		316		-0.6946583705		5.5152404363

		317		-0.6819983601		5.5326937288

		318		-0.6691306064		5.5501470213

		319		-0.656059029		5.5676003139

		320		-0.6427876097		5.5850536064

		321		-0.629320391		5.6025068989

		322		-0.6156614753		5.6199601914

		323		-0.6018150232		5.6374134839

		324		-0.5877852523		5.6548667765

		325		-0.5735764364		5.672320069

		326		-0.5591929035		5.6897733615

		327		-0.544639035		5.707226654

		328		-0.5299192642		5.7246799465

		329		-0.5150380749		5.7421332391

		330		-0.5		5.7595865316

		331		-0.4848096202		5.7770398241

		332		-0.4694715628		5.7944931166

		333		-0.4539904997		5.8119464091

		334		-0.4383711468		5.8293997017

		335		-0.4226182617		5.8468529942

		336		-0.4067366431		5.8643062867

		337		-0.3907311285		5.8817595792

		338		-0.3746065934		5.8992128717

		339		-0.3583679495		5.9166661643

		340		-0.3420201433		5.9341194568

		341		-0.3255681545		5.9515727493

		342		-0.3090169944		5.9690260418

		343		-0.2923717047		5.9864793343

		344		-0.2756373558		6.0039326269

		345		-0.2588190451		6.0213859194

		346		-0.2419218956		6.0388392119

		347		-0.2249510543		6.0562925044

		348		-0.2079116908		6.0737457969

		349		-0.1908089954		6.0911990895

		350		-0.1736481777		6.108652382

		351		-0.156434465		6.1261056745

		352		-0.139173101		6.143558967

		353		-0.1218693434		6.1610122595

		354		-0.1045284633		6.1784655521

		355		-0.0871557427		6.1959188446

		356		-0.0697564737		6.2133721371

		357		-0.0523359562		6.2308254296

		358		-0.0348994967		6.2482787221

		359		-0.0174524064		6.2657320147

		360		-2.45029690981724E-16		6.2831853072
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