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Overview

	17.1
Quadratic graphs

17.2
Other graphs


Square-root, reciprocal and cubic graphs


Exponential graphs


The circular function graphs

17.3
Solving equations by the method of intersection
	
	This chapter covers drawing and reading values from quadratic graphs as well as a variety of other graphs.


Context

As with linear graphs, these more complex graphs have a huge variety of uses in science, economics, architecture, etc.

AQA A references

AO2 Number and algebra: Sequences, functions and graphs

17.1, 17.3
2.6e “generate points and plot graphs of simple quadratic functions, then more general quadratic functions; find approximate solutions of a quadratic equation from the graph of the corresponding quadratic function; find the intersection points of the graphs of a linear and quadratic function, knowing that these are the approximate solutions of the corresponding simultaneous equations representing the linear and quadratic functions”

17.2, 17.3
2.6f “plot graphs of simple cubic functions, the reciprocal function y = 
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 with x  0, the exponential function y = kx for integer values of x and simple positive values of k, the circular functions y = sin x and y = cos x, ...; recognise the characteristic shapes of all these functions”

Route mapping

	Exercise
	D 
	C
	B
	A
	A*

	A
	
	all
	
	
	

	B
	
	
	1–10
	11–14
	15

	C
	
	
	
	all
	

	D
	
	
	1–5
	6–8
	

	E
	
	
	
	1–2
	3–4

	F
	
	
	
	
	all

	G
	
	
	
	
	all


Answers to diagnostic Check-in test

1   6      2   7      3   22      4   40      5   29      6   8      7   
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 or 0.125      8   0.866      9   4.65, –0.65

Chapter 17 • More graphs and equations • Check-in test

1
For the equation y = x + 3, find y when x = 3.

2
For the equation y = x2 – 2, find y when x = 3.

3
For the equation y = 3x2 – 2x +1, find y when x = 3.

4
For the equation y = x3 + x2 + x + 1, find y when x = 3.

5
For the equation y = 2x3 – 3x2 + 4x – 10, find y when x = 3.

6
For the equation y = 2x, find y when x = 3.

7
For the equation y = (
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)x, find y when x = 3.

8
For the equation y = sin x, find y when x = 60°.

9
Use the ‘completing the square’ method to solve x2 – 4x – 3 = 0, giving your answers correct to 2 decimal places.

	Incorporating exercises:
17A, 17B

Homework:
17.1


Example:
17.1
	Key words

intercept
quadratic

maximum
roots

minimum
vertex


Learning objective(s)

· draw and read values from quadratic graphs

Prior knowledge

Pupils must be able to read and plot coordinates (even if given in table form). They must also be able to substitute into algebraic functions. Pupils should have covered ‘completing the square’ (Chapter 12, Section 12.5) and be able to do the Check-in test and Homework 17.1, question 2g.

Starter

Ask the pupils to draw in their books a set of axes numbered –5 to +5 on the x-axis and 0 to 30 on the y-axis.

Get them to plot these points:

	x
	–5
	–4
	–3
	–2
	–1
	0
	1
	2
	3
	4
	5

	y
	25
	16
	9
	4
	1
	0
	1
	4
	9
	16
	25


Then they should join the points with a smooth curve.

Go around the class pointing out unacceptable curves and ways to improve them. Explain this is the y = x2 curve, and it is one they need to learn and recognise.

Main teaching points

Smooth, accurate, one-line curves are acceptable – nothing else will do; be very strict on this.

Common mistakes

Poorly plotted and poorly drawn curves – in the GCSE all points must be within
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small square on the graph paper,

and the curve must pass within
[image: image6.wmf]2

1

a small square as well. The curve must be one continuous line, with no gaps or

multiple attempts at it.

Plenary

Ask the following questions:

· What shapes are y = x2 and y = –x2 graphs? Where do they intercept with the axes?

· What shapes are y = 2x2, y = 3x2, y = 5x2 graphs? (Sketch them on the same axes.)

· Where do the following graphs intercept with the axes?


y = x2 + 2, y = 2x2 + 2, y = 3x2 + 2

	Incorporating exercises:
17C, 17D

Homework:
17.2a


Examples:
17.2a
	Key words

asymptote
reciprocal

cosine
sine

cubic
square root

exponential functions


Learning objective(s)

· recognise and plot square-root, reciprocal and cubic graphs

Prior knowledge

Good calculator skills are needed to complete the table, especially with some of the graphs. Drawing these graphs requires the same skills as for drawing quadratic graphs – one smooth curve passing through all points plotted.

Starter

Get the pupils to complete a table of values and draw a graph of a quadratic equation.

Main teaching points

Remind the pupils that the questions for graphs of square roots, reciprocals and cubics use the same methods as for quadratics – complete the table, plot the points, draw the curve. These graphs also tend to require more calculator use when completing the table.

Common mistakes

Poor calculator use – especially when calculating with negatives.

Plenary

Get volunteers to say or draw:

· the shape of y2 = x, y2 = 4x, y2 = 25x, y2 = 100x (Sketch them on the same axes.)

· the shape of y = 
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, y = 
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, y = 
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 (Sketch them on the same axes.)

· the shape of y = x3, y = 2x3, y = 3x3 (Sketch them on the same axes.)

· what happens to each of the above equations if you put ‘+ 4’ on the end

	Incorporating exercise:
17E

Homework:
17.2b


Examples:
17.2b
	Key words

asymptote
reciprocal

cosine
sine

cubic
square root

exponential functions


Learning objective(s)

· recognise and plot an exponential graph

Prior knowledge

Pupils must be able to use the power button on their calculators.

Starter

Give the pupils questions involving exponential growth and see if they can find the rule.

For example, bacteria double in number every 20 minutes. If you start with just one bacterium, how many would there be after: 

a  1 hour?
b  6 hours?
c  12 hours?
d  x hours? (a 8
b  262 144
c  6.87  1010
d 23x)

Main teaching points

When calculating exponential growth (or decay), the numbers often get very big (or very small), very quickly.

Common mistakes

Incorrect use of the calculator when calculating values.

Differentiation

Some pupils will find 2x relatively easy, but 2x – 1 quite difficult to understand, so extra help may be needed here.

Plenary

What shapes are the graphs of y = 2x, y = 3x, y = 4x, y = (
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)x? (Sketch on the same axes.)

	Incorporating exercise:
17F

Homework:
17.2c


Examples:
17.2c
	Key words

asymptote
reciprocal

cosine
sine

cubic
square root

exponential functions


Learning objective(s)

· use the symmetry of the graphs y = sin x, and y = cos x in answering questions

· understand that for every value of sine between 1 and –1 there are two angles between 0° and 360°

· understand that for every value of cosine between 1 and –1 there are two angles between 0° and 360°

Prior knowledge

Pupils should have completed Chapter 15. They may still require reminders on calculator usage.

Starter

Ask a volunteer to draw the graph of y = sin x on the board – they may need some help initially. When completed, get all the pupils to copy the graph (as accurately as possible) into their books.

Repeat for y = cos x.

Main teaching points

For the sine curve, show the symmetry of the first two quadrants (0° to 180°) about 90°, and the second two quadrants (180° to 360°) about 270°.

For the cosine curve, show the symmetry of the first and fourth quadrants, and the second and third quadrants about 180°.

Encourage the pupils to draw in pencil on the curves, when answering questions, to help their understanding of these symmetries.

Common mistakes

Drawing a wrong or incorrect graph; mixing up the sine and cosine graphs.

Plenary

· Get a “volunteer” to sketch a sine curve on the board from 0° to 360°.

· Ask another “volunteer” to show how the symmetries around 90° and 270° can be drawn on the curve to help in finding the second solution, if you are told that sin 70° = 0.939 and sin 220° = –0.643.

	Incorporating exercise:
17G

Homework:
17.3


Example:
17.3


Learning objective(s)

· solve equations by the method of intersecting graphs

Prior knowledge

Pupils should be practised in drawing all types of graphs from this chapter and Chapter 16. Pupils must also be able to subtract in algebraic terms.

Starter

Ask for the answers to the following:

	
	+2
	

	–
	–1
	  (Answer: +3)

	
	
	


	
	–2x
	+
	2
	

	–
	–3x
	–
	1
	  (Answer: x + 3)

	
	
	
	
	


	
	x3
	–
	2x
	+
	2
	

	–
	x3
	–
	3x
	–
	1
	  (Answer: x + 3)

	
	
	
	
	
	
	


	
	y
	=
	x3
	–
	2x
	+
	2
	

	–
	0
	=
	x3
	–
	3x
	–
	1
	  (Answer: y = x + 3)

	
	
	
	
	
	
	
	
	


Now ask pupils to sketch the graph of y = x + 3.

Main teaching points

When doing the algebraic subtractions, do them carefully, taking time to get the signs correct. Draw the graphs carefully to get accurate answers.

Common mistakes

Not clearly showing the method of subtraction in an exam can lead to no marks, as pupils often make mistakes with the signs when doing these.

Plenary

Ask the pupils for the steps that need to be taken for Homework 17.3, parts a and e.
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More graphs and equations























17.3	Solving equations by the method of intersection





1.1	Solving real problems





17.2c	Other graphs: The circular function graphs





1.1	Solving real problems





17.2b	Other graphs: Exponential graphs





1.1	Solving real problems





17.1	Quadratic graphs





1.1	Solving real problems





17.2a	Other graphs: Square-root, reciprocal and cubic graphs





1.1	Solving real problems
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