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Calculating 5_1399_91

Josef has gone on a bike ride. @

Complete the sentences below.

Speed IS @ MEASUIE OF ....ciiviiiiiiiesee et saas

a) A catthat walks 20 M iN 25 SECONUS.  .uvvviieeiiiiieeerieie e it e e ee e et e e e e eeanseneeeas m/s

b) A train that travels 240 Km iN 3 hOUS. ..ottt e e e e e e s km/hr

a) In the first 20 seconds he cycles 85 m.
What is his speed in metres per second?

b) Josef then speeds up to 7.5 m/s.
How long does it take him to travel another 600 m at this speed?

............................ S
Complete these calculations.
a) How far does a bird flying at 7 m/s travel in a minute?
...................................... m
b) How far does a man running at 12 km/hr travel in 10 minutes?
..................................... km
c) A car is travelling at 66 km/hr for-20 minutes. - S,
How much further will it get compared to a lorry = i :::tgil}ingn;’th E
: 5. B NG, B S ] s 1 n g
moving at 42 km/hr for the same amount of time? Z " how much Further i -
= car will travel in 1 hour, =
GRS
..................................... km

Topic 1 — Speed
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A group of students are'investigating how quickly they run
around a 400 m track. The time taken for each runner to
redch 200 m and 400 m is shown in the table.

Name Timetorun | Timetorun | Time to run
first 200 m (s) { total 400 m (s) | last 200 m (s)
Janelle 41 89
Morgan 48 92
Faith 37 95
Cindy 52 110

Janelle was the fastest over the 400 m. What was her average speed?

i) Complete the last column in the table.

i) Who was fastest over the last 200 m?

............................

..................................

iii) One of the runners fell over after 250 m before getting back up and finishing.
Who do you think it was and why?

...................................................................................................................................

...................................................................................................................................

The runners decide to repeat the experiment so they can take averages of each time
measurement. Faith suggests they repeat the experiment immediately, but Morgan says
they should repeat it tomorrow. What are the advantages of the two suggestions?

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

Topic 1 — Speed
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1. Circle the correct sentence ending to complete each statement.

a) C"Fhe relative speed of two objects can be less than each of their-speeds...)

... when they're travelling ... when they’re travelling ... when they're travelling in the
away from each other. towards each other. same direction as each other.

b) CThe relative speed of two objects can be zerD

... when they’re travelling ... when they’re travelling ... when they're travelling
at equal speeds towards at equal speeds in the same  at equal speeds away
each other. direction as each other. from each other.

2. An eagle is chasing a duck. The eagle is flying at 15 m/s, @
N

while the duck is flying at 12 m/s in the same direction.

a) What is the speed of the eagle relative to the duck? {

b) The duck is 12 metres ahead of the eagle. How many
seconds will it take for the eagle to catch the duck?

3. :Mike and Gary are skydiving: Gary is a bit of a coward-and opens‘his
parachute first, slowing him down. At this moment, in which direction
will Gary appear to move from Mike’s point of view? Explain why.

..............................................................................................................

..............................................................................................................

..............................................................................................................

..............................................................................................................

Congratulations — you've reached the end of that very speedy topic. By now, you should:
D 'Know what speed and average speed are. D Understand the idea of relative motion.
D Know how to use the formula for speed. D Know how to calculate relative motion.

Tovic 1 — Speed @ m @ l__] @ {""
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Electnc Fields

When two charged objects are placed closé together they can be
attracted towards each other or repelled away from each other.
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a) The following diagram shows a positively and a negatively charged balloon.
Draw arrows to show the direction of the forces each of the balloons will feel.

o
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The diagram below shows two charged balloons.
The one on the left is negatively charged. The arrows show
the forces the balloons feel when they are placed close together.

2. Simone’s teacher shows her the plcture on the nght of gralns floatmg in ol
close to a charged object. The grains line up in the electric field of the object.

a) What is an electric field?

...........................................................................

...........................................................................

...........................................................................

b) Simone's teacher tells her that further away from
the charged object the grains don’t line up as clearly. Suggest why this might be.

.
.........................................................................................................................................

.........................................................................................................................................
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j 1.  Write true or false next to each sentence to show whether it is correct or not.

o

a) Only positive charges have electric fields around them. ..o
b) Electrons are negatively charged. s
1 c) Electrons are able to move and

can transfer between objects. s
4 )

d) Positive charges are able to move and can transfer
between two objects when they are rubbed together. ..o

2. Sebastian dried his clothes in a tumble dryer. When he took the
clothes out of the dryer his jumper had become positively charged:

a) Use ideas about electrons to explain why
the jumper was charged up in the dryer.

.........................................................................................................................................

?
!
b) Sebastian thinks that there must be negatively charged clothes in the dryer as well.
Explain why he is correct.
; c) What do you think would happen to a negatively charged sock and the positively
charged jumper if they were allowed to touch?

.........................................................................................................................................

.........................................................................................................................................

Topic 2 — Charge
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Static Electricity

i watch their teacher do a demonstration.

mﬁs“iﬁér:hair and then places the comb next to
unning from a tap. The stream of water bends

omb. Svetlana and Rani discuss the demonstration.

(Svetlanaz The comb must be charged, that's why the water was pulled towards the comb.)

'f,ee-i

ag

a) Explain how far you agree with what each student said.

1) SVELIANAT oiiiiiieiececee e et e e eea et e e e araae e e e enn

...................................................................................................................................

..........................................................................................................................

...................................................................................................................................

The teacher held a positively charged rod above some small pieces of paper. The pieces
of paper were attracted to the rod. The teacher tells them that the pieces of paper have
no charge. Svetlana and Rani discuss this.

(Svetlanaz Maybe the rod is magnetic so the paper was attracted to it.)

CR:{ni: f»t_hihk, »f‘hiat if the rod was negatively chérgéd it would ‘repe‘l"'cl:ie pie_‘cies’of ‘pia'per.)

b) Explain how far you agree with what each student said.
)N V=1 =T ORI

...................................................................................................................................

..........................................................................................................................

..................................................................................................................................

You might have been shocked to learn we can see static electricity in action using everyday objects
like combs and balloons. We're at the end of the topic now, so stay positive and make sure you:

:‘ Know what an electric field is. D Understand how objects can become charged.
D Understand how the strength of a field D Are able to describe how charged |
changes with distance. objects affect other objects.

Topic 2 — Charge @ l—__] @ @
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Current and Potential Difference

T o S S PR T T e P BT T T

Complete the sentences below.

Electric current is the fIoOW OF ....ooeveoee e eeeeeseeeevaeenneeens in a circuit.
Potential difference is the amount of .......ocvveveeeeeeeeeecirieeeenes moved to a

unit of charge from a battery (or from the unit of charge to circuit components).

Batteries, bulbs, ammeters and voltmeters can all be used in circuits.

a) i) What are voltmeters used to measure?

i) Ammeters are used to measure current in circuits. What unit is current measured in?

-----------------------------------------------------------------------------------------------------------------------------------------

.........................................................................................................................................

Ardi builds a model of a circuit. He uses a bike chain, pedal and gear cog in the setup
shown below. Ardi turns the pedal, which moves the chain and turns the gear cog.

Chain

Gear cog
Pedal

a) i) Which part of a circuit do you think is represented by the pedal?

...................................................................................................................................

...................................................................................................................................
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c) Oscar’s teacher tells him that the potential differences across the two

13
Current and Potential Difference
b) i) Describe one way that Ardi’s model accurately represents current flowing in an
electrical circuit.
)

Describe one way that Ardi’s model does not accurately represent current flowing in
an electrical circuit.

...................................................................................................................................

...................................................................................................................................

a) Draw a circuit diagram of Oscar’s circuit.

SRR REANAR AR AR AR ALY
= Remember, the negative
end of a cell is shown
by the short line in the

circuit symbol. 3
(REREASRRRRARRARNAN

AVERRARERY

U

b) Add arrows to your diagram to show which way electrons flow around the circuit.

bulbs are not the same. Before switching on the circuit Oscar says:

Qexpect the bulb with the higher potential difference to be brighter.)

...............................................................................

.........................................................................................................................................

.........................................................................................................................................

Topic 3 — Circuits
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Resistance

In terms of their resistance, what is meant by:

a) An electrical conductor?

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

2. ..Eji{fee‘n sets up the circuit showrn-on the right.

a) - Eileen knows that the resistance of the bulb is 0.5 . /‘\
Describe what is meant by resistance. kl\/\/

--------------------------------------------------------------------------------

................................................................................

b) The resistance of the bulb increases.
What will happen to the current if potential difference stays the same?

.........................................................................................................................................

c) Eileen removes the motor, then reconnects the rest of the circuit.
Circle the correct words to complete the sentences.

Removing the motor from the circuit will increase / decrease / not affect the

resistance in the circuit. This will increase / decrease / not affect the current flowing.

3.  Anelectrical company makes wires that are used to build circuits. ‘
The company is deciding on a new material they will use to make the mSIdes
of the wires. The company | has tes ed the resistances of three materials with
the same shape and size. The results are s ‘»table below.

Material Resistance ()
1 23 000
Bor e |s 550.5

Maani~ D Mivritita













































































































































































































































