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] Student book answers
] 7.7 Momentum is conserved in a collision
b Pages 168-169

] Check your learning 7.7

Remember and understand

E 1 What are the units of momentum?

i kg mis or Ns

2 Whatis the law of conservation of momentum?

In a collision, the total momentum of the objects is conserved.

Apply and analyse

3 Use the momentum triangle to write the three different formulas.

P=mxv;m=Plv, v=Pim

4 Isit harder to stop a cricket ball or a tennis ball travelling at the same velocity? Why?

A cricket ball has more mass, and therefore more momentum than a tennis ball. Therefore, it is harder to
stop a cricket ball

5 s itharder to stop a fast-moving tennis ball or a slow-moving tennis ball? Why?

Itis harder to stop a fast-moving tennis ball because, despite having the same mass, the fast-moving tennis
ball will have more momentum and therefore a larger force is required to reduce its momentum

6 1fa600 kg golf cart is travelling at 0.8 /s, what is its momentum?

480 kg mis
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E |student book answers

7.8 Work occurs when an object is moved or rearranged. Energy can
& be calculated

Pages 170-171

- Check your learning 7.8

Remember and understand
i 1 When is the scientific term ‘work’ done?
. “Work'is done when a force causes the movement or deformation of an object.
2 Use the work triangle to write the three different formulas.
W=F xd, F= Wid, d= WF

Apply and analyse

3 How much work is done if a force of 200 N moves an object 6 m?

12004

B 4 How much workis done if a force of 400 N is applied to a heavy object and it doesn't move?

No work is done if there is no displacement.

5 How s the kinetic energy of an object affected if its mass decreases and the other variables remain
constant?

E If mass decreases, its kinetic energy decreases in proportion to the mass.

6 Howis the gravitational potential energy of an object affected if s height increases and the other
variables remain constant?

Ifthe height of an object increases, its gravitational potential energy increases in proportion to the height

h 7 How s the elastic potential energy of an object affected ifits stifiness increases and the other variables
remain constant?

Ifthe stifiness of an object increases, its elastic potential energy increases in proportion to the stiffness,
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E Pages 172-173

] Check your learning 7.9

Remember and understand

E 1 Explain the law of conservation of energy, using an example of your own
] Energy cannot be created or destroyed. Students’ examples will vary.

2 Whatis waste energy?

K The transfer of energy is never 100% efficient. The energy that becomes non-useful heat energy is called
waste energy.

Apply and analyse

1 3 Some people claim energy is lost. Do you agree? Justify your answer using the law of conservation of
energy.

The law of conservation of mass states that energy cannot be created or destroyed. This means energy
cannot be lost.

4 Describe the conservation of energy that occurs when you use a slinky.

When energy is added to a slinky by stretchingit, the energy is stored in the slinky. This energy becomes
B movement energy that retums the slinky to its original shape.

5 The following statements are incorrect. Rewrite them to make them correct

@ The energy efficiency of all systems s always 100%

The transformation of energy is never 100% efficient and resuits in waste energy.

b The law of conservation of energy doesn't always apply.

The law of conservation of energy always applies.

¢ Pendulums always retum to their original height.

K Waste energy in a pendulum causes a loss of height with each swing,

i d  Aroller coaster rolling down a ramp will stop at the bottom of the ramp.

A roller coaster at the top of a ramp has gravitational potential energy. As it rolls down the ramp, the
gravitational potential energy is converted into kinetic energy that causes the roller coaster to keep moving
atthe bottom of the ramp.
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- Student book answers b Whatis the distance covered in the graph? -

20 metres

7.1 Displacement is change in position with direction

" Pages 156-157
: 20 metres sout

Check your learning 7.1

©  Whatis the displacement shown?

] Remember and understand

1 Describe a motion that has zero displacement.

A motion that has zero displacement s any journey where the final location is the same as the
< 2 Whatis the difference between displacement and distance?

Displacement s where the object is located in relation to its starting point. Distance is how far an object moves.

K Apply and analyse

] 3 An object moves 14 metres north and then 14 metres south. What distance has it covered? What s
B displacement?

The object has covered a distance of 28 metres and has a displacement of 0 metre.
4 Whatis the difference between a vector quantity and a scalar quantity?
] Avector quantity has size/magnitude and direction, whereas a scalar quantity has size/magnitude only.

5 Aperson runs 50 metres north, then 20 meters south and then 30 metres west. What s the total distance
covered? What s the person's displacement?

The distance covered is 100 metres, and the displacement is 42.4 metres at a bearing of 31° true (or north 45° west).

i 6 Acarstarts from rest (stationary) and moves north at a constant rate for 400 metres, then stops for 10 seconds
before moving north for another 150 metres. On a piece of paper. draw this movement as a po:

‘Students will draw a position-time graph
2 7 Consider the graph in Figure 7.3
a  Describe the motion shown.

The object is 20 metres away to the north and stationary for & seconds. It then moves south a distance of 20 metres in
] 4'seconds (speed of 5 metres per second).
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] Student book answers

] 7.2 Velocity is speed with direction
8-159

Pag:

] Check your learning 7.2

Remember and understand

E 1 Is 4mis a speed or velocity? Explain your answer.

i Itis a speed as no direction is provided

2 Use the average velocity triangle to write the three different formulas.
0= Ve X £, V= dlt €= iy

- 3 What does the gradient of a position-time graph indicate?

The speed of an object

4 What does the area under a velocity~time graph indicate?

The distance travelled by the object

Apply and analyse

5 What other units do you know that are used to measure speed?

i Kilometres per hour, miles per hour

6 Convert 80 km/h to metres per second.

2ms

7 An object travels 40 km in 5 hours. What s its average speed?
8knvh or 222 mis

Evaluate and create

8  Create a story that describes the motion of a person moving according to the graph in Figure 7.11
Describe their displacement from the point of origin.

Student's answers will vary.
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] Student book answers

] 7.3 Acceleration is change in velocity over time
b Pages 160161

] Check your learning 7.3

Remember and understand

E 1 Use the acceleration triangle to write the three different formulas.

i a=Aslt t=Asla; As=axt

2 Whatis meant by the term ‘deceleration’?

Deceleration is the rate of decrease in speed or how quickly the object slows down.
- 3 Whatis the acceleration of an object i its velocity is constant?

Zero

Apply and analyse

4 Describe the motion of an object with the speed-time graph shown in Figure 7.19.

The object has a constant rate of deceleration from an initial speed to rest.

5 An object starts from rest and accelerates at a rate of 4 m/s%. State its speed after each second for 5
seconds.

Speedat 1s=4mis; 25 =8ms; 35=12m/s; 45 =16 m/s; 55 =20 mis

6 What do accelerating and decelerating objects have in common?

Both objects are changing speed or acceleration
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] Student book answers
] 7.4 An object in motion remains in motion until a force acts on it
B Pages 162-163
] Check your learning 7.4
b Remember and understand
E 1 Whatis meant by the term net force'?
K Net force is the overall effect of al the forces acting on an object
B 2 What happens to a stationary object with zero net force acting on it?
M It will remain stationary.
- 3 What happens to a moving object with zero net force acting on it?
J Itwill remain moving in a straight line at the same speed.
3 4 Whatis inertia?

Aresistance to change in motion
K Apply and analyse
k 5 Give an example of how inertia affects your motion inside a car, bus, tram or train?
k Students’ answers will vary.
K 6 Why do people lurch backwards in a tram when it starts moving suddenly?
People to not move backwards. Instead, their feet move forwards due to the friction with the floor of the

7 tram, while their head remains ill. This feels like lurching backwards.
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] 7.5 Force equals mass x acceleration
N Pages 164-165
] Check your learning 7.5
| Remember and understand
: 1 Whatis meant by the term ‘weight force'?
K The force of attraction of the Earth on a mass
B 2 What happens to a moving object ifitis acted on by a net force in the same direction as its mofion?
ki Its velocity willincrease.
- 3 What happens to a moving object ifit s acted upon by a net force in the opposite direction to its
B motion?
E It velocity will decrease.

Apply and analyse
? 4 How does the acceleration of a bus full of passengers compare with that of an empty bus for the same
net force?
B A bus full of passengers will accelerate slower than an empty bus.
B 5 Why does a bike slow down on a level road when the rider stops pedalling?
7 The friction between the road and the bike pushes in the opposite direction to the motion. This slows the
bike down.

h 6 Anetforce causes a mass of 10 kg to accelerate at 2 m/s?. Whatis the magnitude of the net force?
- 20N
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E |student book answers
] 7.6 Each action has an equal and opposite reaction
b Pages 166-167

] Check your learning 7.6

Apply and analyse

E 1 Aperson pushes forwards on an object with a force of 30 N. What reaction force acts on the person?
i 30N

2 Aboy of weight 500 N sits on a chair. What reaction force acts on the boy?

K 500N

- 3 Inspace, an astronaut pushes on another astronaut with a force of 80 N. What is the reaction force in
this case? Why might the second astronaut have a higher acceleration than the first astronaut?

] Reaction force is 80 N. If the second astronaut has a lower mass, then their acceleration will be higher.

4 Identify the action-reaction pair when a sprinter uses a set of starting blocks for the start of a sprint
race.

E The sprinter pushing against the blocks is the action force. The blocks pushing on the sprinter is the
reaction force.

5 Identify the action-reaction pair when a softball player hits a home run

The ball exerts an action force on the bat, and the bat exerts a reaction force on the ball.

Pagelof 1 1%4words [ L] B - + + 100%





