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Note to Parent and Student 
 

To be able to successfully work through the physics problems in this book a 
student should have at least a year 9 level of maths. They should also have 
worked through Energy and Matter Secondary Science 8A in the Australian 
Homeschooling series. 
 
Various principles will be covered and formulas given and the student should 
learn these thoroughly. 
 
If the student does not gain the required mark in a test they should repeat the 
book. The physics knowledge contained in this book is basic to any further 
studies in this area. 
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Forces and Motion 
 
Forces and Motion 
A force is a push or pull. Sometimes a force can cause motion. A woman exerts a 
force as she pushes a pram down the street or a trolley around a supermarket. At 
other times a force may not be big enough to cause motion, e.g., trying to pull a 
young seedling out of the ground or moving a large rock. 
 
Everything around us is in motion including solids and gases. It is force which 
causes motion, both constant and changing. 
 
There are three basic types of motion: linear, rotational and oscillatory. 
 
A body can travel straight up and down, it may travel in a circle or the path may 
be more complicated. Such as a train travelling on a track between two cities. 
This is called linear motion. 
 
Rotational motion is motion around a fixed axis, such as the earth rotating or 
orbiting around the sun. 
 
Oscillating motion is movement backwards and forwards in a circular arc,  e.g., 
playground swings and clock pendulum. 
 
Speed 
Speed is measured by distance travelled in a unit of time. When an object is 
travelling at a constant speed it travels equal distances in equal time intervals. 
 
To obtain the speed of a car, the distance travelled in a certain time is divided by 
that time.  
 
If a distance of 80 kilometres is travelled in 2 hours, the average speed is 40 km/h. 
 
This speed may be uniform, i.e., constant, throughout the whole journey, equal 
distances being covered in each succeeding unit of time.  

 
 
 
 

 

However, few moving objects have uniform speed for long. Even on a straight 
highway, bends in the road, hills and intersections can change the speed of the 
car. Uniform speed is virtually impossible in suburban streets. 
 
It is therefore only average speed which can be calculated. Speed is scalar 
quantity. It has magnitude and direction. It is often interchanged with velocity 
which is a vector quantity which has magnitude and is measured in a certain 
direction, i.e., a straight line. 
 
More likely, however it will be variable, changing from time to time, being 
sometimes faster and sometimes slower than the average speed for the journey.  

40 km 40 km 40 km 
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In everyday life speed and velocity have much the 
same meaning but they are actually different in 
that velocity involves direction in addition to 
magnitude. Look at the picture on your right. If a 
man travels from A to B by a path of 50km in 2 
hours his speed is 25km/h, but since the 
displacement of A from B is 30 km NE his average 
velocity is 15km/h NE. Velocity is only uniform when 
it is constant in magnitude and constant in 
direction. 
 

 
If a car is moving around a circular 
track, (see picture to your left), it still 
has uniform speed of 30km/h but the 
velocity is continually changing—at 
one instance 30 km/h N at another 
30km/h E and so on. Variable velocity 
may be due to changes in 
magnitude, or in direction or in both. 
 

Velocity is the total distance travelled by the total time taken. If the velocity 
changes by equal amounts in equal intervals of time, either increases 
(acceleration) or decreases (deceleration) then the average velocity can be 
calculated by the formula below. 
 
Velocity is speed in a certain direction. Constant velocity is motion in a straight 
line where equal distances are travelled in equal time intervals. 
 
When the speed of an object varies, we commonly refer to its average speed.  
 
Average velocity is the total distance travelled divided by the total time taken. 
 
  Average velocity (vav))  =   total distance travelled 
 

            total time taken 
 
A.  Complete the following statements: 
 
 

1.  ___________________ causes motion. 
 
2. There are three types of motion: ____________________, ___________________  
 

 and ____________________. 
 
3. Speed is measured in ________________________________________. 
 
4. Speed is a ____________________________. It has _________________________ 
 

 and  ____________________. 
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5. _________________ is speed in a certain direction. 
 

6. When a body travels at uniform speed it travels _________________________ 
 

 in  _______________________________, no matter how small the time intervals. 
 

 
B. Answer these questions: 
 
 

1. Describe each of the following: 
 

a.  Linear motion:  ____________________________________________________ 
 

 ___________________________________________________________________ 
 

b.  Rotational motion:  ________________________________________________ 
 

 ___________________________________________________________________ 
 

c.  Oscillating motion: _________________________________________________ 
 

 ____________________________________________________________________ 
 

2.  What is velocity? 
 

 ________________________________________________________________________ 
 
3.    Define constant velocity. 
 

 ________________________________________________________________________ 
 

 ________________________________________________________________________ 
 
4.  Define average velocity. 
 

 ________________________________________________________________________ 
 

 ________________________________________________________________________ 
 

Consider the following problems: 
 
      time travelled = 5 seconds 
 

      speed = 20 metre 
 

 
 
 

 
100 metres 

Remember: 
 

Average velocity is the total distance travelled divided by the total time taken. 
 
 

average velocity  =  distance travelled    or       vav =  s/t   or   vav =  st-1 
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Where   vav  =  average velocity,  s  =  distance travelled,  t  =  time taken 
 

The standard unit of vav is  ms-1 (metres per second) 
 

The formula for average velocity is: 
 
Average velocity  =  distance travelled  or       vav =  s      or   vav =  st-1 

 

               t 
 
average velocity  =  100 metres  =  20 ms-1 

     5 seconds 
 

The formula for time of a journey is: 
 

time  =  distance travelled  or t  =     s 
average speed              vav 

 

time  =   100 metres   =  5 seconds 
     20 metres per second 
 
The formula for distance of a journey is: 
 

distance  =  average speed  x  time  or s  =  vavt 
 

distance  =  20 metres per second  x  5 seconds  =  100 metres 
 

Use these formulas to answer the following questions.  
 

 

1.  A man walks sixty metres in forty seconds. What is his average speed? 
  

average speed =  __________ 
 
 
2.  A truck travels at an average speed of ten metres a second for fifteen  
 

seconds. How far will it have travelled?  _____________ 
 
3.  How long will it take a dog to run 300 metres if it is travelling at an  
 

average speed of 3 metres a second? Time taken =  __________ 
 
 
4. A bird flies 300 metres in 2 minutes. What is the bird’s average speed in  
 

metres per second? Average speed =  __________ 
 
 
5.  A snail travels at an average speed of half a metre per minute. 
 

How far will it have travelled in one hour?  _____________ 
 
 
6.  How long will it take a cat to run 180 metres if it is travelling at an average  
 

speed of 6 metres a second? Time taken =  __________ 
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Acceleration 
 
The accelerator of a car is given that name because pushing down on it usually 
makes the car accelerate. The greater the change of speed in a certain time the 
faster the car is accelerating. When an object moves in a straight line its acceler-
ation is a measure of the rate at which it changes speed.  
 
An object accelerates whenever its velocity (speed) changes. Acceleration, like 
velocity, is a vector quantity, that is it is described as having both magnitude and 
direction. 
 
Acceleration is the rate at which velocity changes. Acceleration is the change in 
velocity per unit time. 
 

uniform acceleration   =   change in velocity  or  a  =  (v - u) 
time taken                 t 

 
Where: v  =  final velocity u  =  initial velocity 
   a  =  acceleration  t  =  time taken 
 
The standard unit for acceleration is: metres per second (ms-2) 
 

Worked examples: 
 
1. A car takes 2 seconds to accelerate from 50 km/hr to 65km/hr. What is its av-

erage acceleration? 
 
 a  =  (v - u) 
          t 
 
 =    change of speed 
   

          time 
 
 =    15 kilometres per hour 
 

            2 sec 
 
 =   7.5 km per hr/sec 
 
2.  A car starting from rest acquires a velocity of 44 metres per second in 5 sec-
onds. Find the uniform acceleration experienced. 
 

   a  =  (v - u) 
           t 
 
   =    change of speed 
   

          time 
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A.  Complete 

1.  Force 
2.  linear, rotational, oscillatory 
3.  units of time 
4.  scalar quantity    magnitude   direction 
 

Page 5 
5.  Velocity 
6.  equal distances    equal amounts of 

time 
 

B.  Answer questions 
1.  a.  Linear motion is motion in a straight 

line. 
 

b.  Rotational motion is motion around a 
fixed point. 

 

c.  Oscillating motion is movement 
backwards and forwards in a circular 
arc. 

 

2.  Velocity is speed in a certain direction. 
 

3.  Constant velocity is motion in a straight 
line where equal distances are 
travelled in equal time intervals. 

 

4.  Average velocity is the total distance 
travelled divided by the total time 
taken. 

 
Page 6 
Use Formulas to answer questions 

1. 1.5 m/sec 
2. 150 m 
3.  100 sec 
4.  150m /min or 2.5m/sec 
5. 30 metres 
6. 30 sec 
 

Page 8 
Use Formula to answer questions 

1. 1 m/sec2 
2. 0.15m/sec2 
3. 3 km/sec2 
4 3 m/sec2 

 

Page 9 
Use Formula to answer questions 
1.  
2. 
3. 
4. 
 

Page 11 
A. Answer these questions 
1.  Acceleration is the rate at which 

velocity changes. It is the change in 

velocity per unit time 
 

2. Acceleration is due to gravity. 
 

B. Use formulas to answer questions 
1. 1 sec—9.8 m/sec 
     2 sec—19.6 m/sec 
     3 sec—29.4 m/sec 
2. 14.7 m/sec 44.1 m 
3. 39.2 m/sec  29.4 m/sec  19.6 m/sec 
    stop at 5 sec 
 

Page 11 
A.  Complete 

1.  one thing moves with respect to 
another 

 

2.  net force      resultant force 
 

3.  NEWTON 
 

4.  inertia       rest        motion 
 

5.  the greater the inertia 
 

Page 12 
Complete 

1.  same rate      weights 
 

2.  gravity uniform acceleration 
 

3.   9.8ms-2 

4.   bigger the weight 
 

B.  Answer the questions 
1.  Inertia is the tendency of a body to 

retain its state of rest or of uniform 
motion in a straight line. 

 

2.  The object may be set in motion. 
 

 

Page 13 
3.  The object may be brought to rest. 
 

4.  Galileo believed that providing that 
friction could be eliminated, a body 
once set in motion on a level surface 
would continue to move indefinitely 
with steady speed in a straight line. He 
maintained that such uniform motion 
was as natural as being at rest. 

 

Page 14 
Answer the questions 

1. Braking distance is the minimum 
distance in which a moving vehicle 
can be brought to rest by the 
application of its brakes. 

 

Page 15 
 

2.  A driver’s reaction time is the time that 
elapses between the driver seeing the 
emergency and applying his brakes. 

 

3.  A body at rest will remain at rest and a 
moving body will continue to move in 
a straight line unless acted on by force. 

Answers Physics 
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