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Learning Outcomes

By the end of this topic you should know:
Forces

Describe how to use a Newton balance to measure force.

State that weight is a force and is the Earth’s pull on an object.

Calculate weight using: weight = mass x 10
State that the force of friction can oppose the motion of an object.

Describe one way in which the force of friction can be increased.

Describe one way in which the force of friction can be decreased.

State that streamlining reduces the effect of air friction on an object.

Describe two features of a car which improve streamlining.

State that equal forces acting in opposite directions on an object are called balanced forces.

Identify situations where the forces acting on an object are

(a) balanced

(b) not balanced.

State that when the forces acting on an object are balanced the movement of the object does not change.

State that when the forces acting on an object are not balanced the speed and/ or direction of movement of the object changes.

Speed and acceleration

Describe how to measure average speed.

Calculate average speed using: average. speed = distance/time
Describe how to measure instantaneous speed.

Describe the term ‘acceleration’.

Moving objects

Describe how the effect of a collision increases with the mass and speed of the objects involved.

State that the change in speed of an object increases with:

(a) the size of the force acting

(b) the time the force acts.

State that the range of a ball thrown at an angle is affected by:

(a) the speed of the throw

(b) the angle of the throw.

State that the height a ball rebounds on hitting a surface is affected by:

(a) the speed on impact

(b ) the material of the surface

(c) the material of the ball.

FORCES

Measuring Force
A force can change the direction speed and/or shape of an object.

Force is measured using a __________ _________.

The unit of force is the ____________ (N).

Weight

Weight is a force. Weight is the pull of the __________ on an object.

Mass is the amount of matter in an object it is measured in kilograms.
You can find the weight of an object if you know the object’s mass. 

Weight = 10  (  mass 
Example: Find the weight of a 20 kg child.

Weight
=  ______
(  mass



    
=

(


    
=   ______ N

The weight of a 20 kg child is ________ Newtons.
Friction

Friction is a force that opposes motion. It acts in the opposite direction to the movement of an object. The forces of friction can _________ down or _________ a moving object.

Friction acts when surfaces are in contact with each other.  
Two ways in which friction can be reduced are: 
1. __________________________________________________

__________________________________________________

2. __________________________________________________

__________________________________________________

Two ways in which friction can be increased are: 

1. __________________________________________________

__________________________________________________

2. __________________________________________________

__________________________________________________

Streamlining

When an object moves through the air, the air rubs against the object causing friction; this air friction is called ______ _______________.

Streamlining is when you change the __________ of an object to reduce air resistance.

Wind tunnels are used to improve the streamlining of cars. The shape can be made like a teardrop or an aeroplane wing to reduce air resistance.

Three features of streamlining are:
1. __________________________________________________

__________________________________________________

2. __________________________________________________

__________________________________________________

3. __________________________________________________

__________________________________________________

Balanced Forces

When two forces are the same size as each other and act on the same object but in opposite directions, they balance each other. They are called ______________ forces.

On each of the diagrams below draw in an arrow and state its value, so the forces on each are balanced.
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Examples of balanced forces

When two tug-of-war teams are pulling against each other but neither is making any progress, the forces applied by each team must be _______________.

[image: image8.wmf]Before skydivers open their parachute they fall at a constant speed called their terminal velocity. This is because their weight is balanced by air resistance.

When they open their parachute they still fall at a constant speed but much __________ than before because the _____ __________ is much greater with the parachute open.

When an aeroplane is travelling forwards, the air rushing over the wings creates an upward force. When the plane is flying level, this upward force balances the __________ of the plane

What would happen if the upthrust is greater than the weight?

______________________________________________________

What would happen if the upthrust is less than the weight of the plane?

______________________________________________________

SPEED AND ACCELERATION

Measuring average speed

We can measure the speed of an object by measuring the __________ it travels and the _________ it takes to travel that distance. 

Average speeds are usually measured over __________ distances or ________ times.

The average speed can then be found using the following equation:

Average speed  =  _______________

In this equation,   distance must be measured in ___________

                and       time must be measured in ______________

This gives average speed in ___________ per ____________

The distance can be measured using a tape, trundle wheel or metrestick. Time is measured using a stopwatch or sometimes by an electronic timer.

Electronic timers are often operated by light gates. When a moving object cuts the beam of light gate 1, the timer starts timing. When the object cuts the beam of light gate 2, the timer stops timing.

In the space below, explain why an electronic timer measures more accurately than using a stopwatch.

______________________________________________________

______________________________________________________

Examples

1.
A car travels a distance of 45m in 30s. Calculate its average speed.

Average speed  =  _________   =   _____  =               m/s.

2.
A trolley passes through two light gates 2.5m apart. The timer display is shown below. What is the average speed of the trolley?



Average speed  =  ________   =   _____  =          m/s.

Measuring instantaneous speed

Your speed at any particular point is called the instantaneous speed.

To measure the instantaneous speed of a moving trolley a light gate is used. The timer starts when the trolley cuts the beam and stops when the trolley has passed,

The instantaneous speed is calculated using the _________ of the trolley as the distance travelled and the reading on the timer as the time. This gives the equation:

Instantaneous speed  =  _____________________

Example: 
A trolley is fitted with a card 0.10m in length. If this card passes a light gate in 0.025s, what is the instantaneous speed of the trolley?


Instantaneous speed = ____________  =  _______  =           m/s

Acceleration

Acceleration is the change in __________ of an object in one _______.

If an object is getting faster, its speed increases – it is ____________.

If an object is getting slower, its speed decreases – it is ___________.

Car Performance
Car manufacturers often state a value for their cars acceleration to indicate its performance. The usual performance figure quoted is the time in seconds it takes for the car to increase its speed for 0 to 60 m.p.h. The shorter the time, the higher the acceleration.

The table below shows some performance values.

	Make of car
	Increase in speed
	Time (s)

	Mini

Volvo

Ford

Jaguar
	0 – 60 mph

0 – 60 mph

0 – 60 mph

0 – 60 mph
	10.5

9.6

8.1

6.1


Which of these cars has the greatest acceleration? _______________

Explain your choice ________________________________________

______________________________________________________

MOVING BODIES








    A


    B

Collisions

When an object has its speed changed by another object we say the two objects ___________.

Suppose object A is moving and collides with object B.

The speeds of both moving objects will be change by this collision.

The change in speed of the colliding objects is greater when:


a) The objects are moving ___________ before the collision


b) The objects have a __________ mass.


c) The forces between the objects act for a _______ time.

The range of a ball

When an object is thrown or fired horizontally, it follow a curved path due to the force of _____________. The horizontal distance travelled is called the _____________.

The range of a ball is increased by:

a) ______________ the speed the ball is thrown

b) ______________ the angle of the throw.

Height of rebound

When a ball bounces it loses some of its energy so it never rebounds to the same height. A ball dropped from 80cm may rebound to 50cm, but it will never rebound to 80cm again.


Rebound height of an object will be greater if

a) the speed on impact is _____________

b) the surface it hits is ______________
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