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1 of 17 – Introduction
Welcome to this further session on graphs and charts.
By the end of this session you will be able to:
· Draw a pie chart correctly
· Plot an equation on a graph
· Write a statement about a graph
2 of 17 – Pie charts
A pie chart is a ‘graph’ around a circle with each slice representing a category. It is easy to see the relative size of each category at a glance, particularly as the slices are usually different colours and, as it is a circle, each category in the pie chart will be a proportion relating to 360° with its angle and area reflecting the value of the category.
The pie chart may have labels if there are only a few sections and there is room.
If there are too many slices to label, the pie chart will have a key with colour-coded categories instead.
As with other graphs, it should always have a title.
3 of 17 – Pie charts – continued
To draw a pie chart, the total values of the categories we want to represent has to relate to 360°. 
First, add together all of the values for each category to find the total that must be represented around the circle (in this case, 60).
Next, divide 360° by this total to find out the number of degrees that each single part (or person) is worth 360° ÷ 60 = 6°.
Now we know that each single part is 6°, we can calculate the angle size for each category by multiplying their parts by 6.






4 of 17 – Plotting a pie chart
When plotting these on a circle, start with a base line. This can be anywhere from the centre out, but may be given to you already. Line up your protractor and measure your angle. Mark it and draw the second line.
For the next segment use the second line as your base line. You will have to turn the protractor around, or turn the page if it helps.
Continue around the circle, turning the page as you go. The last segment of the circle should be the correct angle if you have measured the others accurately.
5 of 17 – Question 1
A group of friends answered a survey about their favourite films. If plotted on a pie chart, what angle would you measure for each segment? Complete the table.

	Preferred Movie Genre

	Genre
	Comedy
	Action
	Romance
	Drama
	SciFi

	Number (frequency)
	4
	5
	6
	1
	4

	Degrees 
	Blank
	Blank
	Blank
	Blank
	Blank



Answers:
Comedy: 72o
Action: 90o
Romance: 108o
Drama: 18o
SciFi: 72o






6 of 17 – Question 2
A mechanic recorded the services done on vehicles during one week. If plotted on a pie chart, what angle would you measure for each segment? Complete the table.
	Vehicle Type

	Car
	Estate
	Hatchback
	2-seater
	Minibus
	Motorbike

	 Number(frequency)
	3
	5
	1
	2
	4

	Degrees 
	Blank
	Blank
	Blank
	Blank
	Blank



Answers:
Estate: 72o
Hatchback: 120o
2-seater: 24o
Minibus: 48o
Motorbike: 96o
7 of 17 – Graphs for time, distance and speed
Time and distance can be represented on a graph, showing the motion of a moving object and how it changes over time. 
In a distance-time graph:
· Distance from a point is shown on the vertical (y) axis (with units of distance)
· Time is shown on the horizontal (x) axis
· The slope or gradient of the line shows the speed so a steeper line means greater speed
· A horizontal line shows a stationary (not moving) object
· A straight diagonal line means that the object is moving at constant speed
· The graph can be used to calculate speed by comparing distance and time




8 of 17 – Calculating speed from a distance and time graph
The graph can help work out average speed rates when we look at distance covered and time taken. 
This graph shows the journey of a child on a bike – the child travels 10m in 6 seconds away from the start, remains stationary for 5 seconds then travels back to the starting point.
The return journey started at a slow speed but then got faster over the last 3 seconds (as it is a steeper gradient).
Speed is shown as distance over time so the average speed of the return journey is 10m / 6 seconds.
To work out the distance travelled per hour (to get a speed in km per hour) we have to make the time up to an hour by multiplying (and then doing exactly the same to the distance to keep it in proportion).
First multiply by 10 to get to 1 minute:  100m / 1 minute
Then multiply by 60 to get to 1 hour: 6000m (6km) / hour
9 of 17 – Equations on a graph
You may be asked to plot equations on a graph when given just part of the information. We will start with an equation that makes a straight line (a linear equation). To draw any graph, we need pairs of coordinates (the x and y numbers) and these x and y values are used also in the equation. 
For example: for the equation  y = 2x -1, the y value is always equal to ‘2 lots' of the x value, minus one.
Exam questions often give part of the coordinates and you have to complete the rest:
	x
	-1
	0
	1
	2
	3

	y
	-3
	-1
	1
	3
	5



For the table above, we have to follow the equation to find the y values (y = 2x -1) so to find y, double the number given in the x boxes and subtract one.
Where the x value = 0, the resulting y value (in this case, -1) is called the y-intercept and will be the point where the line crosses the y axis.





10 of 17 – Equations on a graph – continued
Now that we have the coordinates for both x and y, we can use these to draw the line on the grid.
	x
	-1
	0
	1
	2
	3

	y
	-3
	-1
	1
	3
	5



Find the pairs for the two values on both the x axis and the y axis and plot the points where the two lines cross.
Make sure you pick the correct axis – the points should then line up and you can connect them all (using a ruler).
Other points are visible from this line. We did not plot the value for x = -2 but the line passes through the point (-2, -5) which also fits with this equation.
11 of 17 – Question 4
Complete the table with the correct y coordinates for the given equation.
y = 3x + 2
	x
	-1
	0
	1
	2
	3

	y
	Blank
	Blank
	Blank
	Blank
	Blank



Answers:
	x
	-1
	0
	1
	2
	3

	y
	-1
	2
	5
	8
	11








12 of 17 – Question 5
Complete the table with the correct y coordinates for the given equation.
y =  + 2
	x
	-2
	0
	2
	4
	6

	y
	Blank
	Blank
	Blank
	Blank
	Blank



Answers:
	x
	-2
	0
	2
	4
	6

	y
	1
	2
	3
	4
	5



13 of 17 – Quadratic equations on a graph
A quadratic equation is different from a linear equation as it includes an x2 term and will look like this:
y = ax2 + bx + c 
In the equation a, b and c can be any numbers (with the exception that a cannot be zero).
Finding the coordinates is similar to the linear equation but this time we have the squared number to include. For the equation x2 + 2x – 1, the coordinates for y can be found by squaring the x value, adding another two x values and adding one:
	x
	-1
	0
	1
	2
	3

	y
	2
	-1
	2
	7
	14



Remember, when you square a negative number it becomes positive so take care when using quadratics with a negative x value (minus x minus = plus).



14 of 17 – Plotting a quadratic equation
For the equation y = x2 + 1, when given these values for x, we get these values for y:
	x
	-2
	-1
	0
	1
	2

	y
	5
	2
	1
	2
	5



Notice how the ‘y’ values are symmetrical (the same each side), so for a quadratic equation, we always get a curved graph in the shape of a u or n.
When you have plotted the x and y pairs of coordinates on the graph, try to join them as smoothly as possible with one line to show the curve. Do not use a ruler.
15 of 17 – Question 6
Complete the table with the y coordinates for the quadratic equation:
y = x2 + x - 4
	x
	-3
	-2
	-1
	0
	1
	2

	y
	Blank
	Blank
	Blank
	Blank
	Blank
	Blank



Answers:
	x
	-3
	-2
	-1
	0
	1
	2

	y
	2
	-2
	-4
	-4
	-2
	2








16 of 17 – Writing a statement about a graph
An exam might ask for a statement about a graph, usually a line graph. This is often worth one or two marks on a GCSE paper. 
There is no need to include too much detail for the statement as it is just a general description of the trend of the graph.
Any of these statements about this graph would be appropriate to gain a mark:
· The graph shows a rise in use, then a drop, then a rise again
· The highest amount of potatoes used is on Sunday
· The lowest weight of potatoes used is on Thursday
· The weight of potatoes used rises each day, apart from Thursday which shows a drop
· The range of weights is between 10 and 35kg
17 of 17 – Session conclusion
Well done. You have completed this further session on graphs and charts.
You should now be able to:
· Draw a pie chart correctly
· Plot an equation on a graph
· Write a statement about a graph
If you have any questions about anything covered in this session, please speak to your tutor for more help.
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