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End of topic target:
Having measured the current and voltage in series and parallel circuits, I can design a circuit to show the advantages of parallel circuits in an everyday application. (SCN 3-09a)
New words:

You will learn the meaning of some new words in this topic. These words include:
ammeter, amps, circuit, circuit symbol, component, current, parallel, series, voltage, voltmeter, volts
These are also in your “useful words” sheet at the end of your worksheets. You will write in their meanings as we work through the topic. 
Topic Outline:
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1
Introducing electricity
· I can explain why electricity is important to our lives.

· I can build an electrical circuit that allows a bulb to light.

· I can explain what an electrical component is.

· I can draw the circuit symbols for a cell, bulb, wire, switch, motor, bell and buzzer.
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2
Measuring current
· I can explain what is meant by electric current.

· [image: image77.wmf]I can set up an ammeter to measure the current in a circuit with a battery and a bulb.
· I can draw a circuit diagram for a circuit containing a battery, a bulb and an ammeter.

· I can state the units in which electrical current is measured.
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3
Bulbs and Current

· I can design a circuit to investigate the effect that adding bulbs to a circuit has on current.

· I can carry out an experiment to investigate the effect that adding bulbs to a circuit has on current.

· I can describe the effect that adding bulbs to a circuit has on current.
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4
Batteries and Current
· I can design a circuit to investigate the effect that adding batteries to a circuit has on current.

· I can carry out an experiment to investigate the effect that adding batteries to a circuit has on current.

· I can describe the effect that adding batteries to a circuit has on current.
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5
Current in series circuits

· I can describe a series circuit.

· I can build a series circuit containing 3 bulbs and 2 batteries.

· I can design an experiment to investigate the current at different points around a series circuit containing 3 bulbs and 2 batteries.
· I can solve problems, finding the current at different points in a series circuit.
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6
Current in parallel circuits

· I can describe a parallel circuit.

· I can build a series parallel containing 3 bulbs and 2 batteries.

· I can carry out an experiment to investigate the current at different points around a parallel circuit containing 3 bulbs and 2 batteries.
· I can solve problems, calculating the current at different points in a parallel circuit.

· I can explain the advantages of a parallel circuit over series circuit.
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7
Measuring voltage
· I can explain what is meant by voltage.

· I can set up a voltmeter to measure the voltage in a circuit with a battery and a bulb.

· I can draw a circuit diagram for a circuit containing a battery, a bulb and a voltmeter.

· I can state the units in which voltage is measured.
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8
Voltage in series circuits

· I can build a series circuit containing 3 bulbs and 2 batteries.

· I can design an experiment to investigate the voltage across each component in a series circuit containing 3 bulbs and 2 batteries.
· I can solve problems, calculating the voltage at different points in a series circuit.
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9
Voltage in parallel circuits
· I can build a parallel circuit containing 3 bulbs and 2 batteries.

· I can design an experiment to investigate the voltage across each component in a parallel circuit containing 3 bulbs and 2 batteries.

· I can solve problems, finding the voltage at different points in a parallel circuit.
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10
Circuit design 1

· I can design and build a circuit to…….
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11
Circuit design 2

· I can design and build a circuit to…….
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Electrical appliances are machines or devices in our homes that do a job and are powered by electricity. The source of electricity is usually a battery or mains (through a plug).
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Write down the 5 electrical appliances in your home that you think are most important. Write them in order of importance, with the most important at the top.

	1
	

	2
	

	3
	

	4
	

	5
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Discuss your answers with your group. You must now decide on your group’s top 5. You MUST all write the same things in this list. You might have to compromise!

	1
	

	2
	

	3
	

	4
	

	5
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Electricity is very important to us for lots of things like staying warm, cooking, lighting and entertainment. This is why understanding how to use it and how to stay safe is important.
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Complete challenge card 1.
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In the box on the left, draw a picture of the circuit you made. You must include the battery, bulb and connecting wires. (Leave the box on the right empty for now.)
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Complete the following passage:

Drawing a picture of a circuit can become complicated and hard to understand. Scientist use .............................. to represent each ............................................. in a circuit. A diagram can be drawn to show how all of the components are connected. This is called a ...................................  ................................... .
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Look at the circuits that are set up. Each one has a circuit diagram beside it. Use the circuit and circuit diagram to help you complete the table below.

	Component name
	Component symbol
	What does the component do?

	Cell (battery)
	
	

	Bulb
	
	

	Wire
	
	

	Switch
	
	

	Motor
	
	

	Bell
	
	

	Buzzer
	
	


[image: image20.wmf]
Next to your drawing on page 1a, draw a circuit diagram for the circuit you built.
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Complete challenge card 2
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Complete the following passage:

We can measure lots of different things to do with electricity. Current is how much electricity is ………………………… . We use an ………………………… to measure current.
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In the box, draw the circuit you made to measure current and then complete the passage.
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When we take measurements we must always include units. For example, the units of temperature are degrees Celsius (oC). The units of length are metres (m).
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What units do we use to measure electrical current? 
………………………


What is the symbol for the units of electrical current? 
…….......
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Complete challenge card 3.
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Write down what you did to show how changing the number of bulbs in a circuit changed the current. Draw a diagram of your circuit in the box.
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Fill in the table with your results and then draw a line graph of you results:

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Number of bulbs
	Current (A)
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Complete the following passage:


We can see from our results that if we add more bulbs to a circuit, the current ……………………………. This also means that when we add more bulbs to a series circuit, each bulbs gets ………………………….
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Complete challenge card 4.
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Write down what you did to show how changing the number of batteries in a circuit changed the current. Draw a diagram of your circuit in the box.
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Fill in the table with your results and then draw a line graph of you results:

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Number of batteries
	Current (A)
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Complete the following passage:

We can see from our results that if we add more batteries to a circuit…..
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In a series circuit, all of the components are in one big loop.
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Complete challenge card 5a.
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Draw a diagram of your circuit in the box. Make sure to include the symbol for an ammeter at every point that you measured current. Write the reading next to each ammeter.
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Write down what you did to find measure current at different points around a series circuit.
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Complete the following passage to make a rule for current around a series circuit:

We can see from our results that the current in a series circuit is…..
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We have seen that the current in a series circuit is the same at every point in the circuit.
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Complete challenge card 5b.
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Draw a diagram of the circuit you made. Make sure to include all of the batteries and bulbs as well as a switch.
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What happened to the bulbs when you switched the switch on and off?
	



Is it possible to switch one of the bulbs on and off on its own?
	


What happens to bulbs in a series circuit is one stops working?
	


Do you think that a series circuit would be a good way to set up bulbs or other appliances in your house? Give to three reasons for your answer – two from this page and one from worksheet 2.3.

	Answer
	

	Reason 1
	

	Reason 2
	

	Reason 3
	


[image: image43.wmf]
In a parallel circuit, the components are arranged in branches.
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Complete challenge card 6a.
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Draw a diagram in the box of the circuit you made. Make sure to include the battery and all three bulbs. 
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Complete the note in the box below:


Three advantages that a parallel circuit has over a series circuit are:
	1. When more bulbs are added in parallel the brightness of each bulb…..

	

	2. Each bulb can be…..

	

	3. When one bulb blows, all of the other bulbs…..
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We have already seen three advantages of a parallel circuit over a series circuit. Now we will look at what happens to the current around a parallel circuit.
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Complete challenge card 6b.
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Draw a diagram of your circuit in the box. Make sure to include the symbol for an ammeter at every point that you measured current. Write the reading on each ammeter in the table below.
	Ammeter
	Current (A)

	1
	

	2
	

	3
	

	4
	

	5
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Complete the note in the box below:


The current in each branch of a parallel circuit adds up to the current from the power supply (battery). In my circuit that means:
………………  +  ………………  +  ………………  =  A1
In the circuit I made, all of the current passing through ammeter 2 (A2) has also passed through ammeter ………… (…………) and ammeter ………… (…………). This means that:

A2  =  ………………  +  ………………
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In each of the following examples, complete the table, by filling in the ammeter readings that are missing.



	Ammeter
	Current (A)

	A1
	………

	A2
	3

	A3
	2


	Ammeter
	Current (A)

	A1
	0.7

	A2
	0.2

	A3
	………


	Ammeter
	Current (A)

	A1
	24

	A2
	12

	A3
	………



	Ammeter
	Current (A)

	A1
	………

	A2
	1.5

	A3
	………

	A4
	………


	Ammeter
	Current (A)

	A1
	………

	A2
	………

	A3
	4

	A4
	5

	A5
	6
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Complete challenge card 7.
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Complete the following passage:

We can measure lots of different things to do with electricity. Voltage is how much ………………………… the electricity has . We use a ………………………… to measure voltage.
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In the box, draw the circuit you made to measure voltage and then complete the passage.
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When we take measurements we must always include units. We have already seen that we measure electrical current in Amps (A). 
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What units do we use to measure voltage?
………………………


What is the symbol for the units of voltage?
…….......
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In a series circuit, all of the components are in one big loop.
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Complete challenge card 8.
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Draw a diagram of your circuit in the box. Make sure to include the symbol for a voltmeter at every point that you measured voltage. Write the reading next to each voltmeter.
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Write down what you did to find measure voltage at different points around a series circuit.
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Complete the following passage to make a rule for voltage around a series circuit:

The voltage across all of the components in a series circuit always…..
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In each of the following examples, complete the table, by filling in the voltmeter readings that are missing.



	Voltmeter
	Voltage (V)

	Vs
	………

	V1
	5

	V2
	2


	Voltmeter
	Voltage (V)

	Vs
	1.2

	V1
	0.7

	V2
	………


	Voltmeter
	Voltage (V)

	Vs
	80

	V1
	………

	V2
	50


[image: image63.wmf]
When two identical components, for example bulbs, are in series the voltage from the supply splits between them equally. Complete the tables below.


	Voltmeter
	Voltage (V)

	Vs
	………

	V1
	5

	V2
	………



	Voltmeter
	Voltage (V)

	Vs
	1.2

	V1
	………

	V2
	………


	Voltmeter
	Voltage (V)

	Vs
	………

	V1
	………

	V2
	6
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In a parallel circuit, the components are arranged in branches.
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Complete challenge card 9.
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Draw a diagram of your circuit in the box. Make sure to include the symbol for a voltmeter at every point that you measured voltage. Write the reading next to each voltmeter.

Underneath your diagram, write down what you did to find measure voltage at different points around a series circuit
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Complete the following passage to make a rule for voltage around a parallel circuit:

The voltage across all of the components in a parallel circuit…..
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Working in groups, make up 10 example questions like the ones on pages 6c and 8b for both current and voltage in series and parallel circuits. You must draw a circuit diagram for each example. Do not draw a table for meter readings. These can be written on the circuit, next to the meter. Everyone in your group must have the same examples.


Once you have done this, pass the sheets from your group to other groups to complete the missing meter readings.


Then get your sheets back and mark their answers. Let them see how they did.
	Example 1
	Example 2

	Example 3
	Example 4


	Example 5
	Example 6

	Example 7
	Example 8

	Example 9
	Example 10




This is a list of words that you will be using during the electricity topic. From time to time your teacher will ask you to fill these in. You should refer to the list if you are not sure what a word means.
	Ammeter
	

	
	

	Amps (A)
	

	
	

	Circuit
	

	
	

	Circuit Symbol
	

	
	

	Component
	

	
	

	Current
	

	
	

	Parallel
	

	
	

	Series
	

	
	

	Voltage
	

	
	

	Voltmeter
	

	
	

	Volts (V)
	

	
	


Electricity





Topic Guide





Tick when complete





1a – Introducing Electricity





Circuit diagram:





Drawing:





1b – Introducing Electricity (continued)





2 – Measuring Current





To measure current we use an ………………………… . The way that we set this up is very important. An ………………………… must always be set up as  part of the circuit, allowing ………………………… to flow through it. We say that the ………………………… is connected in ………………………… .





3 – Bulbs and Current





4 – Batteries and Current





This is a series circuit made up of a battery, bulb and switch.





5a – Current in Series Circuits





My series circuit:





4 A





4 A





4 A





4 A





5b – Current in Series Circuits (continued)





My series circuit:





My series circuit:





My series circuit:





6a – Current in Parallel Circuits





This is an example of a parallel circuit.





6b – Current in Parallel Circuits (continued)





6c – Current in Parallel Circuits (continued)





1





3





2





5





4





7 – Measuring Voltage





To measure voltage we use an ………………………… . The way that we set this up is very important. A ………………………… does not let electricity flow though it. It must always be connected in ………………………… with the component we are measuring the voltage over. 





This is a series circuit made up of 2 batteries and 3 bulbs.





8a – Voltage in Series Circuits





My series circuit:





8b – Voltage in Series Circuits (continued)





1





3





2





6





5





4





Identical bulbs





Identical bulbs





Identical bulbs





9a – Voltage in Parallel Circuits





My series circuit:





9b – Practice examples





9b – Practice examples (continued)





Useful words








