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Learning objectives

· Define speed and calculate average speed from  total distance .
total time
· Extended  Distinguish between speed and velocity.
· Plot and interpret a speed–time graph and a distance–time graph.
· Recognise from the shape of a speed–time graph when a body is:
· at rest;
· moving with constant speed
· moving with changing speed.

Learning outcomes
· Be able to define speed and calculate average speed from  total distance .
total time
· Be able to plot and interpret a speed–time graph or a distance–time graph.
· Be able to recognise from the shape of a speed–time graph when a body is:
· at rest
· moving with constant speed
· moving with changing speed.
· Extended  Be able to distinguish between speed and velocity.

Common misconceptions
Lower-ability students may need to be shown how to follow the line of a distance–time graph from left to right in real time, being aware of the variable plotted on the vertical axis.
Extended  Make sure that students know that speed is not associated with a direction, but velocity is.

Resources

Student Book pages 18–21
Files found at www.collins.co.uk: P1_2ai_Worksheet; P1_2aii_Worksheet; P1.2a_Tech_notes

Approach
Introduce the activity
Note for the teacher: distance measured from a fixed point is called displacement. Average velocity is total displacement divided by total time taken, so that the average velocity for a journey that starts and ends at the same point must be zero, as the total displacement is zero. The gradient of the displacement–time graph provides the velocity, because the gradient can be positive or negative depending on which way the object is moving. The gradient of a distance–time graph only gives the speed because the gradient of a distance–time graph can only be positive. Total distance for a journey can only increase, it can never decrease.
Ask the students what they understand by the word speed. Where do they come across this concept in everyday life? Draw a large set of labelled distance–time axes on the board. Don’t bother to put scales on the axes. Ask a student to describe the journey from home to school that morning. Sketch a graph on the axes to summarise the journey.
 (
Section P1: Motion
)
[bookmark: _GoBack]


2
 (
Cambridge IGCSE® Co-ordinated Sciences Teacher Guide
) (
©HarperCollins
Publishers 
Ltd 2017
)
Develop the activity
Introduce the equation relating speed, distance and time. Study the worked examples on pages 19–20 of the Student Book by setting students the problem to attempt in pairs (without the solution). After a set period of time, bring the class back together to compare students’ solutions with the given answer.
Extended  Students need to be aware of the difference between speed and velocity. Use page 20 of the Student Book to help with this.
Move on to discuss how graphs can be used to describe motion. The practical on Worksheet P1.2ai could be carried out at this point. Students will line up along a long corridor, playing field, quadrangle or hall.
Each pair of students will have a stopclock and will work out their distance from the start of the line. At a signal from you, all students start their clocks together.
They note the times at which you are in front of them.
You should start from 0 m and walk–run–stand along the line for about a minute.
After the practical is complete, a computer and data projector will simplify data sharing so that students can draw the distance–time graph. They can plot the points for their own graph as they are entered – they do not need to wait until all of the data have been entered.
Students can attempt Worksheet P1.2aii after they have completed the practical activity.
Finish the activity
Sketch a distance–time graph on the board and challenge a student to act out the journey that it represents. Allow the other students to criticise or approve the student’s interpretation. Repeat as time permits.
Students should answer the questions on page 21 of the Student Book.
