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GRADE 11F: Physics 1 

Movement and forces 

About this unit 
This unit is the first of five units on physics for 
Grade 11 foundation. 

The unit is designed to guide your planning and 
teaching of physics lessons. It provides a link 
between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 12F and 
Grade 10F. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and real 
world applications. 

Previous learning 
To meet the expectations of this unit, students should already be able to 
derive and use equations for uniformly accelerated linear motion. They 
should know that a force can cause a deformation or a velocity change, be 
able to combine and resolve forces, and calculate the moment of a force. 
They should understand the meaning of centre of gravity.  
 

Expectations 
By the end of the unit, students state Newton’s laws of motion and use 
them to solve problems of motion in two dimensions. They distinguish 
between mass and weight, know that momentum is conserved during 
collisions and apply the knowledge to collisions and explosions in one 
dimension. They determine the centre of gravity of a lamina and apply the 
principle of moments to real problems.  

Students who progress further understand the relationship between an 
applied force and the resulting momentum change. They distinguish 
between inertial and gravitational mass. 

 

Resources 
The main resources needed for this unit are: 
• ball-bearing and tracks for Galileo’s demonstration 
• ticker-timers, trolleys and runways 
• light gates or other motion sensors 
• elastic cords 
and/or  
• 100 g sets of hanger masses, inextensible cords and pulleys 
• dynamics trolley(s) with spring-loaded plunger 
• dynamics trolley(s) with Velcro attached 
• pairs of bar magnets 
• balloons 
• strong rope (for tug of war) 
• thick card cut into irregular shapes (approximately 30 cm wide) 
• six-sided nut; long and short spanners to fit nut  
• thick card, elastic bands and pins to make a model arm 
• bathroom scales 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• terms relating to Newton’s laws of motion: velocity, acceleration, force, 

equilibrium, Newtonian pair, mass, momentum, conservation 
• terms relating to mass, weight and gravity: inertial mass, gravitational 

mass, weight 
• terms relating to the principle of moments: moment, couple, torque, 

equilibrium, centre of gravity, lever, fulcrum 
 

UNIT 11FP.1 
15 hours 
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Standards for the unit 

15 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 11 standards 
 EXTENSION STANDARDS 

10F.22.2 Derive, from the definitions of velocity 
and acceleration, equations that 
represent uniformly accelerated 
motion in a straight line and use 
them to solve problems relating to 
the motion of objects under uniform 
acceleration. 

11F.20.1 State Newton’s laws of motion and apply them to real situations. 12F.20.1 Define work and apply the concept of 
work as the product of a force and 
displacement in the direction of the 
force. 

11F.20.2 Know that linear momentum is the product of mass and velocity, and that a 
momentum change on a body is equal to the force causing it. Understand 
and use the relationship F = ma. 

 

11F.20.3 Distinguish between inertial and gravitational mass.  

11F.20.4 Distinguish between mass and weight.  

10F.22.3 Know that a force acting on an object 
can cause deformation or velocity 
change. 

11F.20.5 Know the principle of conservation of momentum and apply it to elastic and 
inelastic collisions and explosions involving two bodies in one dimension. 

 

7.16.7 Know that the centre of gravity of an 
object is the point through which its 
weight appears to act.  

11F.20.6 Know that the weight of a body may be taken as acting at a single point 
known as its centre of gravity. 

 

10F.22.4 Identify forces acting on a body, 
determine resultants, resolve forces 
into components and use the vector 
triangle to represent forces in 
equilibrium. 

11F.20.7 Describe and apply the moment of a force and the torque of a couple, and 
apply the principle of moments to a system in equilibrium. 

 

4 hours 

Newton’s first 
and second laws 
of motion 
 

2 hours 

Newton’s third 
law of motion 
 

3 hours 

Momentum 
 

3 hours 

Mass, weight and 
gravity 
 

3 hours 

The principle of 
moments 

 

9.19.2 Know that the turning effect of a 
force is called its moment and 
calculate the moment of a given 
force. 
 

11F.20.8 List and explain applications of the principle of moments to engineering 
systems and to the muscles of the human body. 

 

Unit 11FP.1 
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Activities 

Objectives Possible teaching activities Notes School resources 

Newton’s first law of motion 
Display or hand out pictures of stationary and moving objects. Ask students to identify the 
force(s) acting and to say whether they are in equilibrium. Use students’ comments to review 
their knowledge of forces and motion from earlier work where they learned that: 
• if an object is at rest, any forces must be in equilibrium (zero resultant); 
• a change of velocity (speed and/or direction) requires the action of a force.  

Ask students what happens to an object on which no forces act after it is set in motion. They will 
probably say that it comes to rest. 

 
Suitable examples include:  
• a falling stone;  
• a book on a table;  
• a car setting off from a traffic light;  
• a boxer falling against the ropes; 
• a tennis or golf ball being hit. 

 
Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

Show and discuss Galileo’s demonstration. Establish that, in the absence of friction, a ball-
bearing released near the top of the steep side climbs to the same height on the other side 
regardless of gradient. If the second side were horizontal, the ball-bearing would continue at 
constant velocity for ever. 

Discuss what happens to spacecraft in ‘deep space’ if their motors are switched off (they 
continue to move at constant velocity – hence space probes can travel long distances with very 
little expenditure of fuel.) 

Galileo’s demonstration needs three V-shaped 
tracks on which a ball-bearing can roll freely. 
One track is symmetrical, the other two each 
have one steep side and one longer side with a 
shallower gradient. 

 

4 hours 

Newton’s first and second 
laws of motion 
State Newton’s laws of 
motion and apply them to real 
situations. 

… Understand and use the 
relationship F = ma. 

Sum up these observations with a statement of Newton’s first law of motion:  
• if no resultant force acts on an object, it will remain at rest or will continue to move at constant 

velocity. 

Establish that the corollary is also true:  
• if an object is moving at constant velocity, then there must be no resultant force acting. 

Students will probably object to the second statement; in their experience, motion at constant 
speed requires a force (e.g. cycling at steady speed on level ground requires effort from the 
rider). Emphasise that a key word is resultant. In many everyday examples there are frictional 
and viscous forces as well as a driving force. The individual forces may be large, but if they 
combine to give a resultant of zero the velocity remains constant.  

Ask students to suggest other examples of motion at constant velocity, and then to identify and 
comment on the forces acting.  

You might want to give students the traditional 
form of Newton’s first law:  
• a body continues in a state of rest or uniform 

motion until acted upon by a force.  

However, it is important that students 
understand the underlying physics rather than 
merely reciting a form of words, so encourage 
them to state this important result in various 
different ways and to discuss its consequences. 

 

Unit 11FP.1 
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Objectives Possible teaching activities Notes School resources 

Newton’s second law of motion 
Arrange for students to use ticker-timers and trolleys to explore the relationship between a non-
zero resultant force and the acceleration it produces. Discuss with students the need to set up a 
friction-compensated runway and demonstrate how it is done. Show them how to produce a 
constant force acting on the trolley. Students should then work in pairs or small groups to obtain 
their own results for different forces acting on trolleys of different mass. 

The results can be displayed and analysed most effectively if the tapes are cut into 0.1 s lengths 
and pasted side-by-side to make a chart showing how velocity changes with time. The gradient 
of the chart indicates acceleration. Collect the results on the board or OHP, or in a wall display. 

Discuss the outcomes of students’ explorations. Establish that: 
• a constant force produces a constant acceleration; 
• the greater the force acting on a given mass, the greater the acceleration; 
• the greater the mass subject to a given force, the smaller the acceleration.  

Show that these results can all be described by the equation F = ma, where F is the resultant 
force acting. 

 
Friction-compensation: slope the runway so that 
a trolley at rest remains so until given a very 
gentle nudge, after which it slowly rolls down the 
slope at constant velocity (as judged by eye). 

A constant force can be produced by: 
• stretching an elastic cord to a constant length 

using a marker on the trolley as a guide; 
• attaching the trolley to a falling mass via an 

inextensible cord passed over a pulley 
clamped to the far end of the runway.  

Enquiry skills 11F.1.1, 11F.1.3 

 

 
 

 

Introduce Newton’s second law of motion, which relates the change of motion to the resultant 
force acting. For constant mass, this is summarised as F = ma. Discuss with students the 
relationship between Newton’s first and second laws: the first is a special case of the second 
with F = 0 and a = 0.  

On the board or OHP, show how F = ma is used to define the SI unit of force: the units m, kg 
and s are already defined as SI base units and the unit of force, the newton (N), is chosen so 
that 1 N = 1 kg m s–2.  

Provide plenty of examples for students to practise rearranging and using F = ma and the 
relevant SI units in calculations.  
 

A more complete algebraic statement of 
Newton’s second law relates force to rate of 
change of momentum. This version 
encompasses the situation in which mass varies 
and is covered later in this unit.  

This activity also relates to Standard 10F.21.1. 

 

2 hours 

Newton’s third law of 
motion 
State Newton’s laws of 
motion and apply them to real 
situations. 

… Understand and use the 
relationship F = ma. 

Newton’s third law of motion 
Demonstrate several examples of pairs of objects exerting forces on one another. Challenge 
students to arrange the objects so that only one of a pair experiences a force: it cannot be done. 

Discuss the nature of the forces that the objects exert on one another. They are always of the 
same type (e.g. both magnetic, or both electrostatic, or both involve the tension in a rope or the 
compression of a spring). 

Use spring-loaded trolleys to demonstrate the magnitudes of the forces. Discuss with students 
what happens. Two trolleys of equal mass both acquire the same speed when pushed apart by 
a spring, so they must have had the same acceleration and hence must have experienced the 
same force. If one trolley has twice the mass it acquires half the speed, so must have 
undergone half the acceleration as they were being pushed apart; from Newton’s second law 
this implies that the two forces were equal.  

 
Suitable examples include:  
• bar magnets arranged so that they either 

repel or attract one another;  
• a spring-loaded dynamics trolley placed in 

contact with another, then release the spring;  
• two students having a tug of war;  
• two inflated balloons suspended close 

together, one or both charged electrostatically 
by friction.  
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Objectives Possible teaching activities Notes School resources 

All these results can be summed up in Newton’s third law of motion:  
• all forces arise from the interaction of two objects, the two forces exerted during interaction 

are of the same nature, they each act on a different object and they are equal in magnitude 
and opposite in direction. 

In many situations it can be difficult to identify the Newtonian pairs of forces because:  
• if the two interacting objects are of very different mass, the effect on the larger mass can be 

difficult to detect; 
• in many situations there is more than one pair of forces. 

As an example, discuss the forces acting when an object (e.g. a stone) falls freely. Students 
might argue that there is only one force: the force of Earth’s gravity on the stone. It is not 
obvious that the stone attracts the Earth gravitationally with an equal force: the very large mass 
of the Earth means its upward acceleration (as deduced using Newton’s second law) is so small 
as to be unnoticeable.  

On the board or OHP draw a large diagram of an object resting on a table which rests on the 
Earth (not to scale!). Ask students to identify the forces involving the book. One pair is the 
gravitational interaction between book and Earth – book attracts Earth and Earth attracts book. 
Represent this pair by two coloured arrows – one from the book pointing downwards and 
another of equal length pointing upwards from the centre of the Earth. There is also the 
interaction between book and table – book pushes down on table and table pushes up on book. 
Draw two arrows in another colour to represent this second pair.  

Newton’s third law is conventionally stated as: 
• to every action there is an equal and opposite 

reaction.  

You might want to tell students this form of the 
law, but do bear in mind that it is unhelpful and 
misleading because: 
• the term ‘action’ is not nowadays synonymous 

with force; 
• it implies that the ‘reaction’ occurs after, and 

as a result of, the ‘action’ rather than both 
being part of a single simultaneous 
interaction; 

• it does not make clear that the ‘action’ and 
‘reaction’ always involve two objects.  

As with Newton’s first law, understanding the 
physics is much more important than learning a 
particular form of words.  

 

 

Divide the class into small groups and ask each group to analyse a different example in which 
forces are acting. Give each group a sheet of A3 paper and some coloured pens to record their 
ideas. Then display all the diagrams and discuss each in turn.  
 

Keep the examples simple: this is not an easy 
task! 

 

3 hours 

Momentum 
Know that linear momentum 
is the product of mass and 
velocity, and that a 
momentum change on a 
body is equal to the force 
causing it. Understand and 
use the relationship F = ma. 

Momentum in collisions and explosions 
Give each pair or small group of students a horizontal runway, up to four dynamics trolleys and 
some means of measuring speed. Ask them to predict then investigate the relationships 
between the speeds of the trolleys in each of the following situations.  
1 Two trolleys are initially at rest and are then pushed apart by releasing a spring-loaded 

plunger.  
2 One trolley collides with another that is initially at rest so that they stick and move off 

together. 
3 One trolley collides with another of equal mass that is initially at rest and they bounce apart. 

In each of situations 1 and 2, use trolleys of both equal and unequal mass.  

 
At least one trolley should have a spring-loaded 
plunger. At least two should have Velcro strips 
attached so that they stick on colliding.  

Speed can be measured with ticker-timers, light 
gates or other motion sensors. Measurements 
need only be approximate.  

Increase the masses of the trolleys by stacking 
two or three together.  
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Objectives Possible teaching activities Notes School resources 

 Many students will be able to make ‘common sense’ predictions along the lines of ‘if two equal 
masses spring apart they will move at the same speed’, ‘if two unequal masses spring apart the 
more massive one will move more slowly (e.g. if it has twice the mass it will have half the 
speed)’, ‘if you double the moving mass, the speed halves’. They should find that these 
predictions correctly describe what happens.  

Use students’ ‘common sense’ knowledge to introduce momentum and its conservation. In all 
the situations explored above, the sum of (mass × velocity) remains constant. Remind students 
that velocity is a vector, so if two objects move in opposite directions, their velocities have 
opposite signs. Introduce momentum p = mv as a quantity that is useful because it is conserved 
in collisions and explosions. Establish that momentum is a vector, so in the case of an explosion 
from rest the total momentum is zero before and after. Discuss the SI units of momentum and 
show how they are derived from its definition.  

Encourage students to use ‘common sense’ to 
make their predictions rather than trying to apply 
any physical laws.  

It might be useful to introduce the terms elastic 
and inelastic as applied to collisions. However, 
as kinetic energy is not introduced quantitatively 
until a later unit, a loose definition will have to 
suffice; if objects bounce apart, the collision is 
elastic but, if they stick together, it is inelastic. 

Enquiry skills 11F.1.1, 11F.1.2 

This activity also relates to Standards 10F.21.1 
and 10F.21.4. 

 

 Force and momentum change 

Ask students to comment on the forces objects exert on one another as they collide or spring 
apart. They should know from earlier work on Newton’s third law of motion that the forces are 
equal and opposite. Drawing on students’ earlier work, discuss the effect of these forces on the 
individual objects. Establish that if, a force F acts for a time interval t on a mass m, then  
 F = m(v - u)/t so Ft = m(v – u) = mv – mu so force × time interval = change of momentum 

Ask students what will happen if two equal and opposite forces act for a given time interval (the 
resulting changes of momentum must also be equal and opposite). Newton’s second and third 
laws of motion therefore lead inevitably to the principle of conservation of momentum: 
• in the absence of any net external force, the total momentum of any interacting objects 

remains constant.  

Divide students into groups and give each a different picture that illustrates momentum 
conservation. Ask each group to write a short explanation of what is happening. No equations 
should be used and each explanation should include the term momentum and refer to its 
conservation. Display the pictures and explanations on the wall.  

  

 

 Provide plenty of examples for students to practise applying the principle of momentum 
conservation to algebraic and numerical calculations. 

Point out that the statement relating force and time interval to the resulting change of 
momentum is a more complete statement of Newton’s second law of motion than F = ma. It can 
be applied to situations where the mass does not remain constant. Provide examples of 
calculations using this form of Newton’s second law.  

Suitable examples requiring explanation in 
terms of momentum conservation include: 
• a person stepping out of a small boat (the 

boat moves back as the person moves 
forward); 

• a rocket expelling exhaust gases (and thus 
moving in the opposite direction); 

• a rifle producing recoil when fired; 
• the toy known as Newton’s cradle; 
• a snooker shot in which the cue ball hits a 

stationary ball head-on; 
• a traffic accident involving a head-on collision 

between two vehicles. 
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Objectives Possible teaching activities Notes School resources 

Mass and weight 

Tell students to imagine they are designing a space mission to ‘deep space’ far from Earth (or 
any other planet). During the voyage, the astronaut’s masses need to be measured to keep a 
check on their health. Ask students what problems this might pose. Ask whether it would be 
possible to use apparatus such as a spring balance, top-pan balance or beam balance to find a 
person’s mass. By suitable questioning and comments, lead them to realise that such methods 
rely on the person exerting a gravity-dependent force and that in ‘deep space’ this force will be 
zero. If necessary, show the mechanism inside a top-pan balance.  

Review Grade 10 work in which students measured gravitational acceleration and remind them 
that the gravitational acceleration close to Earth’s surface is g = 9.8 m s–2. Define the term 
weight W = mg and emphasise that weight is a force and hence a vector, whereas mass is a 
scalar. Provide a few examples for quick calculations of weight (e.g. find the weight of a 70 kg 
person). 

Discuss the possibility of a person’s or an object’s weight or mass varying. Establish that weight 
depends on the local gravity, whereas mass is a property of the object itself. Provide further 
examples for calculation, some involving the weight of objects in locations other than on Earth’s 
surface.  

 

 

 

 

 

 

 

 

 

 

Divide students into small groups. Ask each group to discuss how they would measure 
someone’s mass in weightless conditions and to prepare to present their best idea to the rest of 
the class. They should use items available in the laboratory to test and demonstrate their 
method on a small scale (they could be asked to determine a mass of a few hundred grams). 
Encourage students to be imaginative so that different groups make different suggestions.  

Initially, do not give students any hints about methods. If a group gets stuck, ask them to think 
of situations they have seen in recent lessons where mass affected an object’s motion.  

Hold a reporting-back session and ask for comments from the rest of the class on whether each 
suggestion is likely to work.  

There is no one right approach or even a best 
method, but any method that involves 
measuring the force involved in changing the 
object’s velocity (speed and/or direction of 
motion) is likely to be successful, as are 
methods that measure the time and/or the 
distance over which a given force produces a 
given effect on the motion. Methods involving 
attaching the object to a spring and timing the 
period of oscillation will work provided they do 
not rely on the object’s weight to extend the 
spring. 

Enquiry skills 11F.1.4, 11F.1.5 

 

3 hours 

Mass, weight and gravity 
Distinguish between inertial 
and gravitational mass. 

Distinguish between mass 
and weight. 

 

Inertial and gravitational mass 

It might be appropriate to discuss the distinction between inertial and gravitational mass with 
some students. This is a bit subtle and is best approached from a standpoint of expecting them 
to be different. Start by demonstrating and discussing the behaviour of magnets, or of 
electrically charged objects. Such objects have magnetic or electrical properties that determine 
the forces they exert on one another.  

Introduce the term inertia as, loosely, ‘resistance to motion’. Methods for finding mass in 
weightless conditions all involve inertia. So we can define inertial mass mI using familiar 
expressions such as F = mIa and p = mIv.  
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Objectives Possible teaching activities Notes School resources 

Ask students what connection, if any, there is between the (inertial) mass of an object and the 
magnetic or electrical force it can exert, and establish that there is no particular connection.  

Then ask what determines the size of gravitational force that objects exert on one another 
(e.g. what determines an object’s weight). Call this property gravitational mass mG and write 
W = mGg and note that mG is equivalent to magnetism or electric charge in that it is the ‘source’ 
of a force rather than a measure of inertia.  

Now ask what connection there might be between mI and mG. The fact that all experimental 
measurements of inertial and gravitational mass yield the same result is a remarkable one – 
though students are so accustomed to taking it for granted they might not appreciate its 
significance.  
 

  

3 hours 

The principle of moments 
Know the principle of 
conservation of momentum 
and apply it to elastic and 
inelastic collisions and 
explosions involving two 
bodies in one dimension. 

Know that the weight of a 
body may be taken as acting 
at a single point known as its 
centre of gravity. 

Describe and apply the 
moment of a force and the 
torque of a couple, and apply 
the principle of moments to a 
system in equilibrium. 

List and explain applications 
of the principle of moments to 
engineering systems and to 
the muscles of the human 
body. 

Forces and moments 
Show a metre ruler suspended at its mid point with hanger masses suspended from each side 
so that the ruler balances. Then challenge students to predict arrangements of masses that will 
balance the ruler. When they have written down their predictions they should work with 
apparatus in pairs to test each prediction in turn.  

Discuss students’ success with the challenge and hence review earlier work. Emphasise that 
the masses are exerting a force (i.e. weight) and that, unless these forces act through the 
suspension point, they produce a turning effect (show an unbalanced ruler). Use students’ own 
results to review the meaning of moment of a force and to establish the principle of moments for 
a system in equilibrium.  

Establish the SI units of the moment of a force (i.e. N m).  

Define the terms torque and couple and, on the board or OHP, use diagrams and numerical 
examples to show that the torque of a couple is the same about any point and is equal to the 
magnitude of one force multiplied by the perpendicular distance between their lines of action. 

Provide plenty of examples of algebraic and numerical calculations in which students calculate 
moments and apply the principle of moments to systems in equilibrium. 

 

 

 

 

 

 
With classes that are likely to recall earlier work 
on moments, the initial arrangement can have 
several masses at different positions on each 
side. However, with some classes a simpler 
arrangement would be advisable (e.g. 200 g at 
40 cm from the centre, balanced by 400 g at 
20 cm from the centre).  

For the challenge, list about five combinations of 
masses and distances. Some should be simple 
(e.g. 400 g at 30 cm from the centre, to be 
balanced by 300 g on the other side). Some can 
be more complicated (e.g. if one side has 400 g 
at 10 cm from the centre and 400 g at 30 cm 
from centre, how can 700 g be arranged on the 
other side?). 

Enquiry skills 11F.1.1–11F.1.3 
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Objectives Possible teaching activities Notes School resources 

Lever mechanisms 
Set up a circus of activities that involve using levers and measuring turning effects. These 
should include examples relating to engineering applications and to the muscles in the human 
body. Ask students to work in pairs and to visit each station in turn. Provide a printed worksheet 
that tells students what to do at each station. 

 

 
Suitable activities include:  
• measure the force applied at the end of a long 

and a short spanner to turn a six-sided nut 
and calculate the torque in each case; 

• make and explain a model arm showing the 
two lever mechanisms using elastic bands as 
muscles; 

• take appropriate measurements to calculate 
the force in the Achilles tendon when standing 
on the ball of the foot and by an arm muscle 
when lifting a mass; 

• position two students either side of a part-
opened door; tell one to push about 10 cm 
from the hinge and tell the other to push close 
to the open edge;  

• measure the force and hence calculate the 
torque needed to lever the lid from a paint can 
using a screwdriver. 

 

Centre of gravity  
Suspend a balanced metre ruler (see above) from a spring-balance forcemeter so that students 
can observe that the weight of the whole ruler system is equal to the sum of the weights of the 
hanger masses plus ruler. Review work from previous grades and establish the meaning of 
centre of gravity.  

Hold an object, such as a can of cola, so that one edge rests on the bench. Ask students to use 
the terms centre of gravity and moment to describe what will happen next. Establish that, if the 
centre of gravity does not lie vertically above the point of contact, there will be a turning effect. 
Discuss how the position of the centre of gravity determines whether the object will fall over or 
whether it will return to an upright position. Discuss other examples where this is important (e.g. 
the effect of a vehicle’s centre of gravity on its road-holding ability). 

 
Use actual objects or pictures displayed on a 
screen or wall to illustrate situations in which the 
position of centre of gravity is important for 
determining stability or otherwise. Suitable 
examples include:  
• a child’s ‘wobbly man’ toy that is impossible to 

tip over; 
• a tower crane on a building site; 
• a desk lamp with a heavy base. 

 

 Give each pair of students an irregular lamina cut from thick card and ask them to devise a 
method of locating its centre of gravity. Allow students to request other items of apparatus. 
When students have devised a successful method, they should be asked to explain, in terms of 
moments and centre of gravity, why it works. 

Various methods are possible. Students might 
try balancing the lamina on the point of a pencil 
and noting the position of the support.  

A tried and tested method is as follows. 
Suspend the lamina so that it hangs freely from 
one point. Draw a vertical line that passes 
through the suspension point. Repeat with a 
different suspension point. The centre of gravity 
is where the lines cross. Repeat with a third 
suspension point to verify the result. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

A cyclist pedals hard as she accelerates from rest along a horizontal road, then pedals more 
gently to keep moving at steady speed. She stops pedalling and gradually comes to rest. 
Explain how her motion illustrates Newton’s first and second laws of motion.  

  

An average resultant force of 200 N acts on a tennis ball while it is contact with a racket. The 
ball’s mass is 0.055 kg. What is its acceleration during the contact time? 

  

Draw a diagram to show the horizontal and vertical forces acting as a sprinter pushes off from a 
starting-block. Identify the Newtonian pairs of forces involving the sprinter.  

  

A fire hose expels water at high velocity. Explain why the person holding it feels a force.   

A railway coach of mass 90 tonnes travelling at 50 m s–1 collides with a coach of mass 20 tonnes 
travelling in the same direction at 30 m s–1. The coaches join and move along together. How fast 
do they travel? 

  

An astronaut boarding a spacecraft on Earth finds that his mass is 85 kg. The gravitational 
acceleration on Earth is 9.8 m s–2. He lands on the moon where the acceleration due to gravity is 
1.6 m s–2. What is his weight on Earth? What is his mass on the moon? What is his weight on 
the moon? 

  

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

A student hangs masses from a ruler suspended from its mid point. On one side she hangs 
200 g at 30 cm from the mid point and 400 g at 10 cm from the mid point. On the other side she 
hangs 100 g at 40 cm from the mid point and 500 g at 10 cm from the mid point. Calculate the 
moments of the forces involved. Explain what will happen to the ruler when she stops holding it. 
(The weight of 100 g is approximately 1 N.)  
 

  

 

 

Unit 11FP.1 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


