Science Focus 1 TEST
	Chapter 1: Being a scientist


Science Focus 4 TEST
	Chapter 5: Motion



Name: _______________________
Class: __________
Date: _______
Instructions: Write answers in the right-hand column.
Score: ___________ / 105 marks

Section A ( Multiple choice (23 marks)

	1 
	The base unit of distance is 

A second
B kilometre
C metre
D millimetre

	c
	1

	2 
	Displacement is distance, but it has

A size and direction
B direction only
C size only
D to be measured in kilometres only

	a
	1

	3 
	What distance would an ant, walking at a speed of 6 millimetres per second, cover in 30 minutes?

A 0.18 m

B 8.9 m

C 10.8 m

D 180 m


	C
	1

	4 
	A racehorse runs a race that starts and finishes at the same point. If the race was 1000 metres, what was the displacement of the horse when it finished?
A 1000 metres
B 500 metres
C 10 metres
D 0

	D
	1

	5 
	A car travelled at 80 km/h over a distance of 540 km. On the return journey the car’s speed was 100 km/h. What was the average speed of the car for the 
1080 km round trip?

A 85 km/h

B 89 km/h

C 90 km/h

D 95 km/h


	B
	1

	6 
	A train travelling at 5 m/s accelerates to reach a speed of 8 m/s in 2.5 seconds. The average acceleration of the train was

A 1.2 m/s2
B 2.0 m/s2
C 3.2 m/s2
D 7.5 m/s2

	A
	1

	7 
	The school bus slows from 60 km/h (16.7m/s) to 40 km/h (11.1 m/s) in the school zone in 8 seconds. The average deceleration of the bus was

A 5.6 m/s2
B 2.5 m/s2
C 44.8 m/s2
D 0.7 m/s2

	d
	1

	8 
	Shown below is a displacement–time graph for a journey. Which of the following statements concerning this journey is correct?

[image: image1.jpg]™~

<+ on o~
(uny) soueysi(y

—




A The speed for the first two hours of the journey was 6 km/h.

B Total displacement for the journey was 6 km.

C The average speed for the journey was 60 km/h.

D A one-hour rest break was made during the journey.


	d
	1

	9 
	Which of the following is best explained by Newton’s Third Law?

A Unbelted passengers will be thrown forward when a car stops suddenly.

B A gun recoils when a shot is fired.

C The acceleration of an object when a force is applied depends on the mass of the object.

D The weight of an object varies from planet to planet.


	B
	1

	10 
	Which of the following is a non-contact force?

A Air resistance
B Electrostatic repulsion between like charges
C Thrust caused by expulsion of gases from a jet
D Buoyancy

	B
	1

	11 
	A 90 N force is applied to a 65 kg mass. The mass will accelerate at

A 0.72 m/s2
B 1.2 m/s2
C 1.4 m/s2
D 5.9 m/s2

	C
	1

	12 
	A man exerts a force of 500 N on a 50 kg crate. The crate accelerates at 9 m/s2. What is the friction force on the crate?

A 50 N

B 100 N

C 150 N

D 200 N


	A
	1

	13 
	A motoring magazine states that a Honda Accord can increase its speed from
30 to 60 km/h in 5 s. The acceleration of the car is closest to

A 2 m/s2
B 6 m/s2
C 12 m/s2
D 22 m/s2

	A
	1

	14 
	The tendency of a body to resist change in its motion is called

A inertia
B weight
C friction
D gravitational potential

	A
	1


Section B ( Written answers (82 marks)

	15 
	Calculate the average speed (in m/s) of 

a a man who runs 1500 metres in 3.8 minutes
b an antelope that runs
20 kilometres in 15 minutes.
Justify your answer with full working.

	a v
=  s/t
v
=  1500/ 3.8 × 60

=  6.6 m/s

b v
=  s/t

=  20 × 1000/ 15 × 60

=  22.2 m/s

	6

	16 
	a Describe the type of motion represented by each of the ticker-tapes.
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b Identify the graph that represents
i) deceleration
ii) constant speed
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	a A  =  constant speed
B  =  acceleration
C  =  deceleration
i) D
ii) B

	5

	17 
	Calculate the distance (in km) travelled by

a the Earth moving at a speed of
30 000 m/s around the Sun for one day
b a man walking at a speed of 1 m/s for 45 minutes.

Justify your answer with full working.

	a s
=  vt 

=  30 000 × 24 × 60 × 60 

=  2.59 × 109 m 

=  2.59 × 106 km

b 1 × 45 × 60 = 2700 m = 2.7 km

	4

	18 
	A ball is dropped from the top of a building. It takes 4.0 seconds to reach the ground. 

a Calculate the speed of the ball as it hits the ground.

b Identify the assumption you made in your calculation for part a.

	a Using a = (v – u) / t where
 a  =  9.8 m/s2 gives a speed (v) of 39 m/s.

b Any air resistance has been neglected.

	3

	19 
	Explain the effect that each of the following changes (made separately) has on the acceleration of an object.
a The force acting on the object is tripled.

b The mass of the object is halved, while a constant force is applied. 


	a Acceleration is tripled.
b Acceleration is doubled.

	2

	20 
	Using the speed–time graph shown below, calculate the 

a distance travelled in the first
3 seconds.
b total distance travelled
c acceleration in the time interval from 4 seconds to 7 seconds.
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Justify your answer with full working.


	a The area under the graph is equal to the distance travelled.
Area = area of triangle 0 to 2 seconds + area of rectangle
2 seconds to 3 seconds
Area = 8 + 8
Distance travelled in first
3 seconds is 16 m.
b Area = area of triangle 0 to 2 seconds + area of rectangle
2 seconds to 4 seconds + area of triangle 4 to 7 seconds
Area = 8 + 16 + 3
         = 27
Total distance travelled is 27 metres
c Acceleration is the slope or gradient of a v–t graph
Slope = vertical rise / horizontal run
          = 2/3 = 0.67
The acceleration in the time interval from 4 seconds to 
7 seconds is 0.67 m/s2.


	8

	21 
	A car starts from rest. The table below shows the car’s speed each second after it starts.

Time (s)

Speed (m/s)

0

0

1

2

2

4

3

6

4

7

5

8

6

9

Calculate the 

a acceleration during the first 3 s.

b acceleration during the final 3 s.

c average acceleration for the 6 s. 

Justify your answer with full working.


	a a
=  (v – u)/t 

=  (6 – 0)/3 

=  2 m/s2
b a
=  (v – u)/t 

= (9 – 6)/3 

=  1 m/s2
c a
=  (v – u)/t 

=  (9 – 0)/6 

=  1.5 m/s2

	6

	22 
	a Which way do passengers standing in a train move when the train comes to a sudden stop?

b Explain why passengers move in this way.


	a Passengers are thrown forwards.
b Newton’s First Law states that anything that is moving will keep moving in the same direction at the same speed unless a force changes it. This continued movement is called inertia. The passengers simply keep going as they were (same speed, same direction) before the train stopped.

	4

	23 
	‘An object has zero acceleration. The object must therefore be at rest.’ Is this statement correct? Explain your answer.


	No. The object may also be moving at a constant speed.
	2

	24 
	The brakes of a 1.5 tonne car exert a stopping force of 3200 N. Calculate 

a the deceleration (negative acceleration) of the car
b how long it would take to stop if the initial speed was 20 m/s.

Justify your answer with full working.


	a Using F = ma 
a
=  F/m

=  3200/1500

=  2.1 m/s2.
The car has a deceleration of
2.1 m/s2 or an acceleration of
–2.1 m/s2.

b Using t
= (v – u)/a 

= (0 – 20)/–2.1

= –20/–2.1

= 9.5 s
The car took 9.5 seconds to stop.


	4

	25 
	Propose why a rocket fired horizontally would accelerate faster than the same rocket fired vertically.

	When fired vertically, the weight (downward force) of the rocket will reduce the effective upward force and so reduce the acceleration due to the force. 


	2

	26 
	The following statement was made by a student in answer to a question concerning Newton’s Laws:

‘When a stone is thrown into water, the stone exerts a downward force on the water. According to Newton’s Third Law, the water exerts an equal force upwards on the stone. These forces balance, so the stone must float.’ Clearly something is wrong with the statement, since stones do not always float in water!

Explain what is wrong with the statement.


	The other forces acting on the stone must be considered. If the weight of the stone is larger than the upwards force, the stone will sink.
	2

	27 
	Define each of the following terms.

a Gravity
b Air resistance


	c The rate of acceleration at which objects fall in a vacuum
d The upward force exerted by air on a falling object. It occurs as the reaction to the object pushing air out of its way as it falls.

	6

	28 
	Identify the name and symbol of the units usually used to measure

a speed

b acceleration

c force


	d Metres per second (m/s)
e Metres per second squared (m/s2)
f Newton (N)

	4
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