
UNIT A8 
 
Recommended Prior Knowledge Units N1, N4, N5, A3, A5 
 
Context Graphical work from unit A5 is extended to include cubic, reciprocal and exponential functions and applying rates of change graphically.  Earlier work 
on changing the subject of simple formulae is extended to include more complex formulae. 
 
Outline Students draw graphs in each of the forms cubic, reciprocal and exponential, to gain familiarity with the properties of each of these types of curve.  
The graphs are used to solve equations, including where necessary drawing an appropriate line on the graph.  Graphs are also used to estimate the gradient 
of a curve by drawing a tangent and in application to distance-time and speed-time graphs.  Finally, algebrac manipulation skills are extended by learning how 
to transform more complex formulae. 
 
 
 
 Learning Outcomes Suggested Teaching Activities Resources 
20 Construct tables of values and draw 

graphs for functions of the form y = axn 
where n = −2, −1, 0, 1, 2, 3 and simple 
sums of not more than three of these and 
for functions of the form y = kax where a 
is a positive integer; interpret graphs of 
reciprocal and exponential functions; 
solve equations approximately by 
graphical methods; estimate gradients of 
curves by drawing tangents. 
 

Use ICT if available, or let students work in 
groups to produce graphs of form y = axn 
where n = −2, −1, 0, 1, 2, 3 and simple 
sums of these to compare and learn to 
recognise the shapes of these.  For 
exponential graphs, you may wish to make 
links with exponential sequences studied in 
unit N7, and to interpret exponential graphs 
in terms of growth.  
 
Discuss the gradient of a chord of a curve 
and define the gradient of a curve as the 
gradient of the tangent to the curve at that 
point.  Practice drawing tangents ‘by eye’ 
and using them to estimate the gradient of 
a curve [see also the next section of this 
unit]. 
 
Draw a graph such as a quadratic or cubic 
and use it to solve equations, including 
cases where a straight line such as y = 4x 
− 1 needs to be drawn to solve the 
appropriate equation.  

http://www.ex.ac.uk/cimt/mepres/allgcse/bkc13.pdf has 
plotting graphs of curves at section 13.4 then identifying 
common functions at section 13.11 and using graphs to 
solve equations at section 13.12 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Computer programs such as Autograph or Omnigraph are 
useful for using graphs to solve equations, as well as for 
drawing graphs. 
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19 Apply the idea of rate of change to easy 

kinematics involving distance-time and 
speed-time graphs, acceleration and 
retardation; calculate distance travelled 
as area under a linear speed-time graph. 
 

Remind students of their work using travel 
graphs in N4.  Extend the work on speed to 
include curved distance-time graphs, 
drawing tangents to the curve to estimate 
the speed.  Introduce a straight-line 
velocity-time graph and discuss the 
meaning of its gradient, acceleration.  
Show that distance travelled is the area 
under a horizontal speed-time graph and 
then extend this to the area under any 
straight line speed-time graph [for instance 
by considering the trapezium as the 
average of the two rectangles using initial 
and final speeds]. 
 

http://www.revisioncentral.co.uk/gcse/maths/travel_graphs.
html has a summary of this topic 
 
http://online.cctt.org/physicslab/content/Phy1/lessonnotes/c
onstantvelocity/lessonvelocitygraphs.asp is about velocity-
time graphs 
 
 
 
 
 
 
Data from a cycle or motor race could be used to draw 
graphs and calculate appropriate rates of change. 

22 Transform more complicated formulae Revise earlier work from unit A5 on 
transforming simple formulae and extend 
this to transform formulae involving powers 
and roots or where the new subject 
appears more than once.  Where possible, 
use formulae that students have met 
elsewhere in their studies, for instance in 
Physics. 
 

http://www.ex.ac.uk/cimt/mepres/allgcse/bka2.pdf for 
transforming formulae 
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UNIT D8 
 
Recommended Prior Knowledge Units D1, D2, D3. 
 
Context The statistics element of the course is completed by considering how to represent data grouped in unequal intervals as histograms. 
 
Outline The same data are compared using classes of equal width and classes of unequal width.  This shows the need to use frequency density to represent 
the data in the latter case and students are then given practice in using frequency density to draw and interpret histograms.  The method of calculating an 
estimate of the mean is also revised and then applied where classes are of unequal width. 
 
 
 Learning Outcomes Suggested Teaching Activities Resources 
35 Use frequency density to construct and 

read histograms with equal and unequal 
intervals. 
 

Use data grouped in equal intervals and 
revise the work done in unit D3 on 
calculating the mean and representing the 
data using a bar graph (histogram with 
equal intervals where the vertical scale is 
the frequency).  Combine some of the 
groups for these data and calculate the 
mean again, thus showing that using 
grouped data only gives an estimate for the 
mean.  Discuss how the newly grouped 
data should be represented fairly – 
comparing the new graph and the old, 
continuing to use frequency on the vertical 
axis, it is very clear that this gives a wrong 
representation.  Show the students that 
when area represents the frequency, the 
graphs are comparable.  Show the 
students how to define frequency density 
clearly as frequency per cm or frequency 
per 10 cm, for instance, labelling their axis 
clearly to show the definition they have 
used, or else providing a key to show the 
frequency represented by an area such as 
1 cm2.  Make sure the students are aware 
that histograms are drawn for continuous 
data, not discrete data.  

The Autograph program will draw histograms using 
frequency or frequency density so that an appropriate 
choice can be made.  It also enables a demonstration of 
the effects when frequency is wrongly chosen, as is 
discussed here. 
 
Work on histograms with unequal class intervals is at 
section 8.7 of 
http://www.ex.ac.uk/cimt/mepres/allgcse/bkb8.pdf
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UNIT N8 
 
Recommended Prior Knowledge Units N3, N4, S1, S2 
 
Context Earlier work on rounding is extended to discuss the limits of accuracy, with the use of upper and lower bounds to problems.  This unit could be 
studied earlier in the course if wished. 
 
Outline First the upper and lower bounds for data given to specified accuracy are identified.  Then these bounds are used in calculations to find the upper 
and lower bounds of solutions to problems. 
 
 
 
 Learning Outcomes Suggested Teaching Activities Resources 
11 Give appropriate upper and lower 

bounds for data given to a specified 
accuracy (e.g. measured lengths). 
 
Obtain appropriate upper and lower 
bounds to solutions of simple problems 
(e.g. the calculation of the perimeter or 
area of a triangle) given data to a 
specified accuracy. 

Discuss a problem such as ‘Will a piece of 
furniture 550 mm wide fit in a space 550 
mm wide?’.  Include the need for specified 
accuracy of the data [in this example to the 
nearest mm or the nearest cm] and the 
definitions of upper and lower bounds. 
 
Extend examples such as this to include 
more than one piece of furniture fitting in 
another space, discussing the maximum 
and minimum total widths and the 
difference between their widths, again 
defining upper and lower bounds.  
Progress to problems needing 
multiplication or division, such as area or 
speed. 
 

http://www.ex.ac.uk/cimt/mepres/book9/y9s14os.pdf has 
examples on slides 14.5 and 14.6 
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UNIT S8 
 
Recommended Prior Knowledge Units S1 to S7 
 
Context Three-dimensional work on symmetry, surface area and volume is extended to include cones and other pyramids and spheres.  Trigonometry in 
right-angled triangles and similarity are also applied in three dimensions. 
 
Outline Work on sectors of circles, studied in S7, is applied to forming a cone and showing how the surface area formula is obtained.  Symmetry properties 
and problems involving surface area and volume are studied for cones then other pyramids and spheres.  Similarity is applied to finding  areas and volumes 
of similar shapes and solids.  Trigonometry in right-angled triangles, used to solve two-dimensional problems in unit S6, is now applied in three-dimensions. 
 
 
 
 Learning Outcomes Suggested Teaching Activities Resources 
30 
 
 
27 
 
 
33 

Recognise symmetry properties of the 
pyramid (including cone). 
 
Use and interpret vocabulary of simple 
solid figures: pyramid, cone, sphere. 
 
Solve problems involving the surface 
area and volume of a sphere, pyramid 
and cone (formulae will be given for the 
sphere, pyramid and cone). 
 

Ask students to construct hollow cones 
from a sector of a circle.  Have the same 
radii for the circles but ask them to choose 
different sector angles.  Ask them to 
investigate how the base radius of the cone 
is related to their choice and how the 
surface area of the cone changes.  Derive 
the formula A = πrl from their results. 
 
Construct a square-based and a 
rectangular-based pyramid with vertex 
above the centre of the base.  Use these 
and the cone models to discuss the 
symmetries of pyramids. 
 
Demonstrate the general formula for the 
volume of a pyramid by showing how three 
square based pyramids with the vertex 
above a corner of the base fit together to 
make a cube.  [Discuss also the symmetry 
properties of such a pyramid.]  Give the 
students the general formula for any 
pyramid’s volume and apply this to cones 
and other pyramids. 

work on symmetry properties is at section 3.6 of 
http://www.ex.ac.uk/cimt/mepres/allgcse/bka3.pdf
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Use the formulae for the volume and 
surface area of a sphere and solve 
problems involving any of the above solids. 

27 Use the relationship between areas of 
similar triangles, with corresponding 
results for similar figures, and extension 
to volumes of similar solids. 
 

Find in terms of π the surface area and 
volume of spheres of radius 2 cm and 5 cm 
and compare the results.  Lead on to 
substituting a and ka  for r in the sphere 
formulae and hence show that an 
enlargement of scale factor k produces an 
area enlargement of scale factor k2 and 
volume scale factor of k3.  Generalise these 
results for other solids and for the areas of 
similar shapes in two dimensions.  Go on to 
use these facts in solving problems, 
incorporating revision of the work on similar 
triangles in unit S6. 
 

http://www.ex.ac.uk/cimt/mepres/book9/y9s14os.pdf  

34  Solve simple trigonometrical problems in 
three dimensions. (Calculations of the 
angle between two planes or of the angle 
between a straight line and plane will not 
be required.) 
 

Use a flagpole supported by wires or 
similar situation to introduce a problem in 
three dimensions needing the use of 
trigonometry or Pythagoras’ theorem, 
revising the work done in unit S6 on this 
topic as necessary.  Show students how to 
identify the right-angled triangle required 
and teach them to draw a sketch of this 
triangle, showing the right-angle its true 
size to assist in the solution. 
 

http://www.ex.ac.uk/cimt/mepres/allgcse/bkc18.pdf is a 
chapter about 3-D geometry. 
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