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UNIT 6 Lesson Plan 1
Nets and
Surface Area Common 2-D Shapes

1 Reviewing polygons

T: Last year we looked at many different polygons, and we classified
some of them in Unit 1 earlier this term. Let's see if you can
remember the names given to polygons with a certain number of
sides.

1A Names of polygons

OS 6.1

e.g.
P

1
: A polygon with 3 straight sides is called a triangle.

etc.

1B Reviewing triangles

T: Can you remember the different classifications for triangles?

P: They can be equilateral, isosceles or scalene.

T: Can you recognise which is which, and remember their properties?

OS 6.2

T: Which  of them has no special characteristics?
(The top one, the scalene triangle with all

sides of different lengths)

T: What do you know about the angles in a triangle?
(The interior angles in any triangle add up to 180 °)

T: Which of these triangles is isosceles?
(The third one, with two equal sides)

T: What about its angles?
(There are two equal angles opposite the two equal sides)

T: And the second triangle?
(It's an equilateral triangle with sides of equal length.

The angles are also equal)

T: What size is each of the angles? (180 3 60° ÷ = ° )

T: What type of triangle do you think is still covered? What other
special triangle have we studied? (A right-angled triangle)

T: What can we say about right-angled triangles?

10 mins

2 Constructing triangles

T: Construct a triangle, given that the lengths of two of its sides are
6 cm and 4 cm, and the angle between these two sides is 50 ° .

Whole class activity.
T puts OS 6.1 on OHP, covering
the NAME column.
T points to a volunteer P to name
the next shape, agrees and
uncovers the name, shape by
shape.
Then T covers the NAMES again,
and encourages slower Ps to
answer. Praising.

OS appears on OHP, with final
triangle and NOTES covered.
T puts questions to Ps to cover all
they have learnt about triangles.
Praising.

T uncovers fourth triangle and
asks Ps to
- name its sides
- recall Pythagoras' Theorem.
Then T uncovers NOTES column
on right of OS and asks struggling
Ps to point out the properties of
triangles on the figures and to
name them, triangle by triangle.
Praising.

Individual construction after
whole class planning.

(continued)

Ps will each need a protractor,
a pair of compasses, a ruler and
scissors for the next few lessons



Mathematics Enhancement Programme

Y8

© CIMT, University of Exeter

Activity Notes

2 Planning P at BB:

1. First we have to draw the base line, AB, of length 6 cm.

2. At point A we use a protractor to draw a line at angle
50 °  to the base.

3. Then we set the compasses so that the pencil tip is 4 cm
from the point, and draw an arc with its centre at A.

4. The intersection of the arc and the line is the third point,
C, of the triangle, so we join it to B.

18 mins

3A Properties of quadrilaterals

T: In Unit 1 we talked about many quadrilaterals and looked at their
properties. Name the shapes on the OS and list their properties.
The marks on the figures will help you.

OS 6.3

e.g.

P
1
: The first special quadrilateral is a square. It has four right angles

and its sides are all of the same length.

P
2
 (continuing):We can also see that it has two pairs of parallel sides.

etc.

T (at the end): Is there a property that is common to all the
quadrilaterals?

P: They all have four straight sides.

etc.

T: Well done. There's something else they all have in common, but
it's not quite as obvious ...?

P: The interior angles of any quadrilateral add up to 360 ° .

T: Good.  Can you prove this?

3B Naming shapes
OS 6.4

(continued)

UNIT 6 Lesson Plan 1
Nets and
Surface Area Common 2-D Shapes

Ps constructed triangles last
year and in Unit 3 of Y8. Now
they will use a different method
of construction.
T asks a volunteer P to sketch a
plan and helps P to use correct
mathematical language to list
the necessary steps to construct
the triangle.
Then Ps each construct a
triangle in Ex.Bs. T walks
among Ps, monitors, helps if
necessary. T looks at all Ps'
work to check that it is correct.
(T can also check by asking the
length of the third side.)
Praising.

Whole class activity.
Task appears on OHP with
NAME and NOTES columns
covered.
T points to volunteer P to name
the first quadrilateral and list as
many properties as they can.
Waits for other Ps to agree/
correct/complete. T agrees,
praises and uncovers the row for
that quadrilateral. Same process
for next one, etc.

33 mins

Individual work.
T allows Ps time to have a final
look at OS 6.3 and then replaces
it with OS 6.4. (All Ps must be
able to see OS clearly; if not,
they should each be given a
copy.)
T monitors Ps' work, helping
slower ones. Verbal checking
with explanations listing
properties of the shapes.
Agreement, feedback, self-
correction, praising, shape by
shape.

T recaps proof. Angles in each
triangle add up to 180 ° .
Hence angles in
quadrilaterals add
up to 360 ° .
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Nets and
Surface Area Common 2-D Shapes

4 Drawing parallelograms
OS 6.5

Some possible solutions:

P
1
: At points B and D, use a ruler to draw lines parallel with the

opposite side.

P
2
: At points B and D, use a protractor to draw lines at 140 °  to the

line.

P
3
: With centre B and D, use compasses to draw arcs of 8 cm and

10 cm, respectively.

P
4
: At point B, use a protractor to draw a line at 140 °  to the line, and

cross it with an arc drawn with compass set at 8 cm and B as the
centre.

etc.

42 mins

5 Practice with parallelograms

PB 6.1, Q1 (Rhombus, square or rectangle)

PB 6.1, Q2, (Regular hexagon)

PB 6.1, Q4, (Yes;  i.e. a rhombus)

45 mins

Set homework

PB 6.1, Q3

PB 6.1, Q5

Whole class activity. Task
appears on OHP. T names the
three points already constructed
on OS: A, B and D. Firstly, T
asks Ps how the figure has been
constructed so far. Then T asks
a volunteer P to complete the
parallelogram at OHP and asks
the whole class to give different
ways to get the fourth point, C,
by using the properties of
parallelograms.

Praising, then each P constructs
the parallelogram using their
method of choice.
Monitoring, helping and
checking.
Praising at the end.

Mental work to finish the
lesson, to check that Ps have
memorised quadrilaterals.
Discussion, reasoning,
sketching on BB.
Praising.

8 cm

10 cm

D

BA
40°
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UNIT 6 Lesson Plan 2
Nets and
Surface Area Common 3-D Shapes

1 Checking  homework

1A PB 6.1, Q3

1B PB 6.1, Q5    and further discussion
(Yes; rectangle)

T: Name all possible 4-sided, 2-dimensional shapes that have at least
one pair of opposite sides parallel.

Ps: Trapezium, parallelogram, rhombus, rectangle, square.

T: So what can you say about all of these shapes?

Ps: Parallelograms, rhombuses, rectangles and squares are all
trapeziums.

T: Name all possible 4-sided, 2-dimensional shapes that have two
pairs of opposite sides parallel.

Ps: Parallelogram, rhombus, rectangle, square.

T: Give a statement about this.

Ps: Rhombuses, rectangles and squares are all parallelograms.

T: Which is the most special of these three shapes?

Ps: The square.

T:  What is the connection between rhombuses, rectangles and
squares?  Can you imagine them placed on a Venn diagram?

(The set of squares is the intersection of the
set of rhombuses and the set of rectangles)

10 mins

2 Activity using logic

Activity 6.1

T: In the last lesson, you constructed shapes by using your
protractor, compasses, etc. Here you will have to use your logic
skills!

(Most of the questions should not prove difficult except, possibly, the
final one - forming a rectangle. This is done by forming
two squares and joining them together as shown, not to
scale, here)

20 mins

3 3-D shapes
T: Let's use a third dimension. There must be lots of 3-D shapes you

are familiar with. Can you name some? (Cube, cuboid)
T: I'll hand out these models to remind you.

T: Now we'll concentrate on cubes and cuboids, which you studied last
year. What do we meant by the 'faces' of these shapes?

(The 2-D shapes which cover each 3-D shape)
T: What shape are the faces of a cube?

(A cube has 6 (sur)faces, each of which is a square)
T: What about the faces of a cuboid?

(The faces of a cuboid are made up of
3 different kinds of rectangle)

Checking the answer and agreeing
that squares are a particular class
of rectangle. Then more questions/
discussion on this topic.
Ps can answer in chorus ...

(continued)

Ps work in pairs. Each pair of Ps
(by seating) has a copy of
Activity 6.1. After cutting out the
pieces, each pair has to form the
shapes asked for.
When they have completed a
shape, both members of the pair
sketch the solution in Ex.Bs.
T monitors Ps' work and helps
where necessary.
Praising at the end.

T has made (constructed) a
parallelogram out of cardboard
and passes it round for Ps to
check their parallelogram by
fitting the T's onto it.
Feedback.  Praising.

At the end, a stronger P volunteers
to draw an appropriate Venn
diagram on BB.

Praising.

Whole class activity.

T asks Ps to sit in circular groups
(e.g. around tables), 4-6 in each
group. T reminds Ps of some of
the most common 3-D shapes.

T has prepared nets of 3-D shapes,
folded and glued, for each group.
Each group is given a 1 1×  cube,
cuboid, cylinder, square-based
pyramid, triangular prism and
tetrahedron to examine.
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Nets and
Surface Area Common 3-D Shapes

3 T: What do we mean by an 'edge'?
(Two faces meet at an edge)

T: How many edges do a cube and a cuboid each have? ...Count
them. (Each of them has 12 edges)

T: What can you say about the lengths of these edges?
(For the cube, they are of equal length;

for the cuboid they are of three different lengths)

T: What is meant by the  'vertex'?
(Two or more edges meet at a vertex)

T: How many vertices does a cuboid have? (8 vertices)

T: And a cube? (The same number)

T: Why is it the same number?
(Because a cube is a special kind of cuboid, so all

properties of a cuboid also relate to a cube)

T: Name any other 3-D shape you have been given.(e.g. pyramid)

T: Describe some of its properties.
(Its surface comprises a square and four triangles.

The slant edges are equal in length)

etc.

32 mins

4 Mental work, naming and describing 3-D shapes
OS 6.6

36 mins

5 Euler's Formula

Activity 6.6 (without Extensions)

Solutions: 1. (i) e v f= = =12 8 6, ,

(ii) e v f= = =8 5 5, ,

(iii) e v f= = =9 6 5, ,

(iv) e v f= = =9 5 6, ,

3. 3,  2,  1;   Yes

4. 3,  2,  1;   Yes

45 mins

Set homework
(1) PB 6.1, Example 2(b)
(2) Verify Euler's Formula for a tetrahedron

Questions/answers interactively,
with Ps looking at and examining
their group's 3-D shapes.

Continue with cylinder, prism
and tetrahedron. Finally T and Ps
discuss the sphere and the
reasons T did not make models of
this shape.

Mental work.
T puts the OS on OHP with only
the ILLUSTRATION column
showing.
T points to volunteer Ps,
encouraging shy ones, to name
3-D shapes and give a sentence
about their most important
properties (slower Ps may use the
models), shape by shape.
Agreeing.  Praising.

Group work.
Groups are given copies of
Activity 6.6, one copy for each
pair of Ps, and work together;
they can discuss questions,
examine the 3-D models they still
have, and then all must write
solutions clearly in Ex.Bs. (Note:
each groups should contain at
least one stronger P.)
T monitors and checks continuing
work, helping were needed.
Finally, a whole class discussion
takes place.
Praising.

(continued)
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UNIT 6 Lesson Plan 3
Nets and
Surface Area

1 Checking homework

(1) PB 6.1, Example 2(b)

(2) Verifying Euler's Formula for a tetrahedron

4 mins

2A Introducing 2-D representation of 3-D shapes

OS 6.6

T (pointing to figures on OS 6.6): What type of shapes are represented
by these figures?

Ps: 3-D shapes.

T: Are you sure? They seem to be only 2-D. The figures are drawn in
2-D but seem to be 3 dimensional. Can you draw similar figures?

T: Good. But can you draw them accurately? For example, take a
2 cm cube. Represent it in your Ex.Bs on squared paper.

T: What does your cube look like?  Do some of the sides seem too
long?

(The edges not parallel to the horizontal and
vertical lines appear to be too long)

2B Introducing isometric drawing
T: We'll look another way of representing 3-D shapes in 2-D. Let's

start again with our 2 cm cube ...

14 mins

3 Drawing cuboids on isometric paper

OS 6.7

Ps can check their construction at
home, comparing it with the
figure at the end of p96 in PB.
Now T asks if they can correct
their mistakes →  feedback,
discussion.  Praising.
Verbal checking of the other
homework: T puts OS 6.6 on
OHP and calls out a P to indicate
vertices, edges and shapes while
verifying the formula.
Agreement, feedback, self-
correction.  Praising.

(continued)

Isometric Drawings

Volunteer Ps come to BB to
sketch 3-D shapes (probably
cubes and cuboids). Praising.

Whole class activity.
Task appears on OHP and each P
has a copy of OS 6.7. Volunteer
P comes to OHP to represent the
cuboid and T helps P to draw it
at the top left side of the sheet.
Discussion to discover two other
ways to represent the cuboid.

T directs (and helps) Ps to draw
the cube as on the left hand side
of p97 in PB. Then a short
discussion about this
representation follows.

T puts paper with dots arranged in
a triangular pattern (e.g. OS 6.7
with no text) on OHP and asks a
volunteer P to represent the cube
on it by joining the dots. Other Ps
listen attentively. Then T
introduces the idea of isometric
paper.
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3

22 mins

4 Individual work using isometric paper

PB 6.2, Q1 and Q2

30 mins

5 Drawing prisms on isometric paper

OS 6.8 and also drawing the prism on squared paper

T: Now let's look at more complicated shapes (puts OS 6.8 on
OHP). Draw this prism in your Ex.B. on squared paper. Who'd
like to do it on BB?

T: Let's see what the prism looks like drawn on isometric paper.

40 mins

6 Individual practice drawing prisms

PB 6.2, Q6

45 mins

Set homework

PB 6.2, Q4

PB 6.2, Q5

PB 6.2, Q8

UNIT 6 Lesson Plan 3
Nets and
Surface Area Isometric Drawings

(continued)

When Ps agree, volunteer
(slower) Ps draw the
representations on OS and other
Ps in their Ex.Bs. T walks among
them, monitoring. Praising.

Whole class activity.

After agreeing with volunteer P's
drawing on BB, Ps draw the
prism in Ex.Bs. T monitors, helps
and praises.
Then each P has a copy of OS 6.8
and a volunteer P works and
explains at OHP; other Ps listen
and agree/correct.
Ps each draw the prism on their
own copy of OS, placing it at top
left hand side as instructed by T.
Monitoring, helping, praising.

Individual work, monitored,
helped.
Each P has isometric paper to
work on, arranging the cube and
cuboid from both questions on
the same sheet.
Checking: T has prepared an OS
showing the solution (three
different ways for Q2) and now
puts it on OHP. Ps check and
correct their work. T monitors
correction. Feedback. Praising.

Individual work, monitored,
helped.
Ps can draw the prism at the
bottom of the right hand side of
the previous sheet.
Monitoring and checking/
correcting by T as Ps work.
Praising.

Ps are given isometric paper to
work on at home.
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1 Checking homework

PB 6.2, Q4

PB 6.4, Q5

PB 6.4, Q8

6 mins

2 Introduction to plans and elevations

T: In the last lesson we represented 3-D shapes on squared paper and
on isometric paper.  It's interesting, and often useful, to see what a
3-D shape looks like from different views.

For example, let's look at a cuboid ...

T: How many faces does a cuboid have? (Six)

T: Now look at your cuboid from above - what shape do you see?
(A rectangle)

T: Imagine you are under the table looking up at it - what shape do
you see? (The same rectangular shape)

T: Now looking at it from the left and from the right - what shape do
you see? ...  Are these views different? ...   Compare them with the
views from above and below ...

T: Look at the face of the cuboid nearest to you ... From which
direction will you see the same face of the cuboid? ...

12 mins

3 Plans and elevations

OS 6.9

T has prepared OS showing
solution (three different ways for
Q5) and now puts this on OHP.
Ps check and correct their work.
T monitors corrections.
Discussion about cutting in Q5!

Feedback.  Praising.

UNIT 6 Lesson Plan 4
Nets and
Surface Area Plans and Elevations

Whole class activity.

T gives out cuboids prepared for
Lesson 2 and hands them to Ps
(1 cuboid to 4-5 Ps).

Examining the views; questions/
answers interactively.

18 mins

Whole class activity. Task
appears on OHP.

Discussion of what can be seen
from the different views. (If
some Ps have difficulty
imagining this, T can use a toy
house, e.g. from Monopoly
game, to illustrate the different
faces.)

Then two volunteer Ps come to
front and complete the outlines
of the front elevation and the
side elevation. Scale: the side of
one small square represents
0.5 metre. (!!)

Then discussion of what else
can be seen besides the outlines
→  two other volunteers Ps
draw the positions of the roof
lines on to the plan and the side
elevation.

Agreement that there are three
different views. T then
introduces the terms 'plan', 'side
elevation' and 'front elevation'.
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UNIT 6 Lesson Plan 4
Nets and
Surface Area Plans and Elevations

4 Drawing plans and elevations

Example 2, PB 6.3

23 mins

5 Individual practice with plans and elevations

PB 6.3, Q4 (a), drawing the left side elevation

27 mins

6 Plans and elevations of prisms

T: Let's look at something more complicated:

The cross-section of a triangular prism is an isosceles triangle
with two sides of length 6.5 cm and a base of length 5 cm.
Draw the plan and elevations of the prism, if its length is 4 cm.

T: Who'd like to sketch this solid on BB?

T: What can you see from the front?
(An isosceles triangle, the cross-section of the prism)

T: Can you construct it? (Yes, since all its sides are shown)

T: What can you say about the plan?
(It's a rectangle of 5 cm by 4 cm)

T: Which side will you draw for the side elevation?
(The left and right sides are the same,

so either one can be drawn)

T: And what does the side elevation look like?
(It's also a rectangle. One of its sides is the length

of the prism, the other is the height of the prism)

T: What do you do next?
(After constructing the front elevation,

we have to measure its height)

T: Where were you for Unit 3 ?  Poor Pythagoras - are you ignoring
him?  He could be useful here!

P (at BB): h2 22 5+ . = 6 52.

h2 26 25+ . = 42 25.

h2 = 36

h = 6 (cm)

Whole class activity.

T sketches the shed on BB and
encourages Ps to come to BB to
sketch the view from above, from
the front and from the right side.
Other Ps agree/correct, T praises.

Then T asks another P to sketch
the left side elevation. Discussion
comparing left side and right side
elevations, and seeing how the
dotted line is used to show lines
not visible from a particular
viewing point.

Individual work.

T monitors, helps and checks
while walking among Ps.

Praising at the end.

36 mins

Finally a volunteer P comes to
BB to draw the height into the
sketch of the front elevation,
showing the right-angled
triangle and calculating 'h' using
Pythagoras' Theorem. (Before
the theorem is used on BB, T
may ask other Ps to recall it and
write it down - checking,
agreeing/correcting.)

Whole class activity.

Task appears on OHP or T reads
it out.

Discussion: questions/answers
interactively, with Ps sketching
the plan and elevations in Ex.Bs
and T sketching on BB.

T agrees, praises wherever
possible.



Mathematics Enhancement Programme

Y8

© CIMT, University of Exeter

Activity Notes

7 Drawing prisms

A triangular prism has a cross-section that is a right angle with
base 4 cm and hypotenuse 5 cm. The length of the prism is 6 cm.

(a) Draw the prism on squared paper.

(b) Draw the plan and elevations of the prism.

45 mins

Set homework

PB 6.3, Q5
PB 6.3, Q8

UNIT 6 Lesson Plan 4
Nets and
Surface Area Plans and Elevations

Individual work. Task appears on
OHP.

T monitors Ps' work and helps
them to start by suggesting they
find the height of the prism first.

Checking: T has prepared an OS
showing solution (finding the
height using Pythagoras' Theorem,
drawing the prism and then
drawing plan and elevations).

Feedback.  Praising.

T asks Ps to bring scissors to the
next lesson.
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1 Checking homework

PB 6.3, Q5

PB 6.3, Q8

4 mins

2A Surface area

T: We touched on the topic of 'surface area' of solids at the end of
last year, but now we are going to look at it in detail.

T: Can you remember what we mean by 'surface area'?
(The surface area of a solid is the total

area of the faces which cover it)

T: What kind of 3-D shapes have you met in this Unit?
(Cube, cuboid, cylinder, pyramid,

prism, tetrahedron, sphere)

T: What kind of 2-D shapes cover these 3-D shapes?
(Squares, rectangles, triangles)

T: What about a cylinder? (It is covered by circles, and ... ?)

T: We'll look at it later, as well as at the surface of a sphere. Now
we'll start with the surfaces of the other shapes.

So ... the square, rectangle and triangle. Please sketch each of
them on BB and write close to each sketch the formula we have
found for calculating its area.

(For a square: A a a a= × = 2

 For a rectangle: A a b= ×

 For a triangle: A = ×1

2
base perpendicular height )

T: What units have we used for areas, and how do we change them
into other units?

(1 100 cm  mm2 2=
 1 10 000 m  cm2 2=
 1 1000 000 m  mm2 2= )

2B Mental practice

T: On BB there are 3 formulae and 3 changes of units. Use them
to answer the following questions, working mentally:

(1) What is the area of a square with sides of length 3 cm?
( A = 9 cm2 )

(2) How many mm2  is that? ( 9 900 cm  mm2 2= )

(3) Convert cm2  into mm2  and vice versa:

2.3 cm2 (230 mm2 )

52 cm2 (5200 mm2 )

200 cm2 (20 000 mm2 )

200 mm2 (2 cm2)

48 mm2 (0.48 cm2)

UNIT 6 Lesson Plan 5
Nets and
Surface Area

Nets and Surface Area of
Cubes and Cuboids 1

T has asked two Ps to sketch the
plan and elevations of the
building and the pyramid on BB
(dividing it into two parts) as
soon as Ps arrive.
Then checking: agreeing or
correcting.
Feedback, self-correction.
Praising.

(continued)
(continued)

Whole class activity.
T gets Ps to remember what they
have already learnt about surface
area and 3-D shapes.
Answers/questions interactively,
encouraging (and praising)
slower Ps whenever possible.

T may help by putting OS 6.6 on
OHP.

T encourages 3 slower Ps to
sketch shapes and write
formulae.

One P gives the number of
changed units; after agreement,
writes it on BB. Another P does
the next one.
Praising.

Mental work to use the basic
knowledge Ps have just
repeated; also as a warm-up
exercise.

T asks (reads out) questions,
waits for Ps to think and
volunteer, encouraging slower Ps
to answer.
Agreement.  Praising.
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UNIT 6 Lesson Plan 5
Nets and
Surface Area

Nets and Surface Area of
Cubes and Cuboids 1

2B (4) What is the area of a triangle with base of length 6 cm and
height 5 cm? ( A = 15 cm2)

(5) What is the area of a rectangle with sides of lengths 4 m
and 9 m? ( A = 36 m2 )

(6) Convert the last answer into mm2 .
( 36 36 000 000 m  mm2 2= )

(7) Give the side length of the square which has the same area
as (6). ( a = 6 m )

16 mins

3A Nets of cubes and cuboids

T: Today we're going to look at the nets of cubes and cuboids.  First
take a cube ...

P: A cube has 8 vertices, 12 edges and 6 surfaces, each of which is a
square.

T: Now measure the length of the edges and calculate the area of one
face of the cube ...

T: How do we find the total surface area?
(The area of one face has to be multiplied by 6)

T: Calculate the surface area of your cube.

T (to each group):  How have you found the surface area of your cube?

e.g:

P (group 1): 4 4 6× × ( ) cm2

P (group 2):  3 62 × ( )cm2

P (group 3):  3 5 62. × ( )cm2          etc.

T: If I had a cube with side length x, what would be its surface area?

Ps: x x2 26 6× =

3B Practical work with nets

OS 6.11 (changed)

Instructions for work with the cubes and OS 6.11:

(a) Cut and lay out your group's cube, then complete the top
figure on the OS to make a net similar to yours.

(b) Complete the lower figure to show different arrangements
of 6 squares which can be folded to form a cube.

Ps sit in pairs or in groups of 4.

T gives each group a cube (they
should be of different sizes) and
asks a slower P to recall aloud
what they have learnt about
cubes.

Each group measures their cube
and counts.

Each group calculates, T
monitors.

T writes on BB.

T writes on BB, Ps in Ex.Bs.

Ps work in pairs or small groups.
Each P has a copy of OS 6.11.
Each group cuts and unfolds
their cube and Ps draw the net on
their copy of OS.
Now discussions in groups,
agreeing and working together.
Each member of the group has to
complete the lower net in a
different way.
T checks/monitors discussions
and work, helping if necessary.
Finally, Ps cut out their nets and
fold them to see if they make
closed cubes.

(continued)

(continued)
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UNIT 6 Lesson Plan 5
Nets and
Surface Area

Nets and Surface Area of
Cubes and Cuboids 1

(continued)

3B

30 mins

4 Summarising and mental work

OS 6.13 plus:

T: Calculate the surface area of a cube is the length of its sides is:

T: 2 cm Ps: 2 6 242 ×( ) = cm  cm2 2

1 cm 1 6 62 × = ( ) cm2

3 mm 3 6 542 × = ( ) mm2

10 m 10 6 6002 × = ( ) m2

1

2
 mm

1

2

1

2
6

6

4
1

1

2
× × = = ( ) mm2

35 mins

5A Surface areas and nets of cuboids

T: Now, look at your cuboid ...

T: Examine the cuboid, measure the length of the edges ...

Who'd like to summarise the properties of this cube?

P
1
: It has 8 vertices, 12 edges and 3 different kinds of surface: two

surfaces of 3 cm by 4 cm, two of 3 cm by 8 cm and two of 4 cm
by 8 cm.

T: Calculate the total surface area of the cuboid.

P
2
 (at BB): S = ×( ) × + ×( ) ×3 4 2 3 8 2 cm  cm2 2

                  + ×( ) ×4 8 2 cm2

S = + +( )24 48 64  cm2

S = 136 cm2

T: My cuboid has dimensions x by y by z.  How should I calculate
the area of each face, and then find the total surface area?

P
3
: Since it has two surfaces of x by y, two of x by z and two of y by z,

S x y xz yz= + +2 2 2

5B Drawing nets of cuboids

OS 6.12 (changed)

T: Unfold your cuboid and draw the net.

45 mins

Set homework
PB 6.4, Q2
PB 6.4, Q3
PB 6.4, Q5

After this, T can ask Ps to sketch
different arrangements of 6
squares on BB and divide them
into two groups:
-  nets which can be folded to

form a cube,
-  nets which cannot be folded to
   form a cube.        Praising.

T puts OS 6.13 on OHP and
encourages a slower P to say
what they know about cubes
(information on OS can help).
Then T asks some simple
questions to practice, mentally,
using the formula for the surface
area of a cube. (Final question is
for stronger Ps.)
Agreement.  Praising.

Ps remain sitting in pairs or
groups. Each group is given a
cuboid, e.g. with sides of length
3 cm, 4 cm and 8 cm (prepared
previously by T from card), and
a similar discussion follows as
for the cube.

Ps writes on BB, others agree or
correct, then write in Ex.Bs.

T sketches a cuboid on BB and
writes x, y and z close to the
three different edges.
P

3
 shows the different surfaces at

BB and writes down the
formula.
Each P is given a copy of
OS 6.12 to work on. Group cuts
and lays out their cuboid and
each P completes the figure on
their copy of OS. T monitors and
checks Ps' work.  Praising.
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1 Checking homework

PB 6.4, Q2 Surface area = × ×( ) =6 4 4 96 cm2

PB 6.4, Q3 Surface area

        = × ×( ) + × ×( ) + × ×( ) =2 4 2 2 4 5 2 2 5 76 cm2

PB 6.4, Q5

5 mins

2A Volumes

T: In the last lesson we looked at surface areas of cubes and cuboids,
so now we can write down two formulae for each of these.  What
else should we look at for these solids? (Volume)

T: Think of a cube with sides of length a cm. What formula gives its

volume? ( V a a a a= × × = ( )3 cm3 )

T: And what is the formula for the surface area of the cube?

( A a a a= ×( ) × = ( )6 6 2 cm2 )

T: What about the formulae for a cuboid with sides of length a, b
and c ? ( V a b c abc= × × =

A a b a c b c= ×( ) × + ×( ) × + ×( ) ×2 2 2

    = × + +( )2 ab ac bc )

2B Using the formulae for surface area and volume

T: Let's see how we can use these new formulae.

PB 6.4, Q7 (b)

PB 6.4, Q8 (a)

P
1
: a = 9 cm

A = ?

A a= 6 2

A = ×( )9 62  cm2

A = 486 cm2

P
2
: a = 2 cm

b = 2 cm

c = 8 cm

A = ?

A ab ac bc= × + +( )2

A = × × + × + ×( )( )2 2 2 2 8 2 8  cm2

A = 72 cm2

UNIT 6 Lesson Plan 6
Nets and
Surface Area

Nets and Surface Area of
Cubes and Cuboids 2

T has asked two Ps to write
solution of Q2 and Q3
(sketching one of the possible
nets and calculating the surface
area) on BB as soon as Ps arrive.
Ps are asked to put the cuboids
they have made on their table
when they arrive. Then Ps start
to check/correct their work from
the solutions on BB. T checks
their cuboids.
Feedback. Praising.

Whole class activity, reminding
class of volume-formulae and
asking Ps to say formulae for
surface areas.
T has left the nets from Q2 and
Q3 on BB, and now Ps can be
asked to come forward and
illustrate the new formulae on
these nets. T agrees, praises,
writes all four formulae on BB,
Ps in Ex.Bs.

Whole class activity.
T encourages slower Ps to come
to BB, write data and formulae
and to give solutions and
explanations. T helps (also in
arranging solution on BB) and
praises Ps.
Other Ps agree, write in Ex.Bs.

(continued)
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UNIT 6 Lesson Plan 6
Nets and
Surface Area

Nets and Surface Area of
Cubes and Cuboids 2

 2B T: Calculate their volumes as well.

P
3
: V a= 3

V = ( )93  cm3

V = ( )729 cm3

P
4
: V abc=

V = × ×( )2 2 8  cm3

V = 32 cm3

18 mins

3 Practice

PB 6.4, Q7 (a) ( A = 600 cm2 )

PB 6.4, Q8 (d) S = ×( ) × + ×( ) ×1 5 2 5 2 2 1 5 2. . .  

+ ×( ) ×2 2 5 2.  

= 23 5 2.  cm  )

28 mins

4A Mental work

T: Find the number I thought of, if

(a) ... multiplying it by itself, I get the answer 64.
(8, since 8 8 64× = )

(b) ... multiplying it by itself twice, my answer is 8.
(2, since 2 2 2 2 83× × = = )

(c) ... squaring it, I get 1 (1, since 1 12 = )

(d) ... raising it to the power of 3, I get 1. (1, since 1 13 =

(e) ... multiplying its second power by 6, 1 get 24.
( 24 6 4 2 42÷ = =,  and , so the answer is 2)

4B Calculations with surface areas and volumes

(a) A cuboid has volume 24 cm3 . Two of its side lengths
are 2 cm and 3 cm. Calculate its surface area.

T: How do we calculate the surface area of a cuboid?
(We have to multiply two different sides in all combinations,

then add them up and multiply by 2)

T: Do you have all the data you need to do this?
(No, we are missing one side length)

T: Do you have any other information about the cube?
(Yes, we know its volume)

T: What should we do now?
(We have to use the volume-formula as an

equation to determine the missing side length)

(continued)

Individual work, monitored,
helped.
Q7 (a) can be checked verbally;
Q8 (d) should be checked in
detail at BB because of counting
with decimals.
Agreement, feedback, self-
correction.  Praising.

(continued)

Mental work as a warm-up
activity, and also to introduce the
next topic. T asks, gives Ps times
to think, then points to a
volunteer P to answer.
Agreement.  Praising.

Stronger Ps may volunteer to say

that −( ) × −( )1 1  is also equal to
1.  (Praising.)

Then two tasks appear on OHP
(one after the other) for Ps to
work on with discussion as a
whole class activity.
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4B P
1
: a = 2 cm

b = 3 cm

V = 24 cm3

A = ?

V abc=

24 2 3= × × c

24 6 6= ÷( )c

   c = ( )4 cm

P
2
: A ab ac bc= + +( )2

A = × × + × + ×( )2 2 3 2 4 3 4

A = 52 cm2

(b)   Find the volume of a cube with surface area 96 m2 .

P
3
: A = 96 m2

V = ?

A a= 6 2

96 6 62= × ÷( )a

 16 2= a

 a = ( )4 m

P
4
: V a= 3

V = × ×4 4 4

V = 64 m3

39 mins

5 Using the equations - individual work

Find the surface area of a cube with volume 27 cm3 .

Solution

V = 27 cm3

A = ?

V a= 3

    27 3= a

a = ( )3 cm

A a= 6 2

A = ×3 62

A = 54 cm2

UNIT 6 Lesson Plan 6
Nets and
Surface Area

Nets and Surface Area of
Cubes and Cuboids 2

(continued)

T asks a volunteer (probably
stronger P) to come to BB and
find the missing side ...

... then an encouraged P to
calculate the surface area.
T agrees and praises, Ps write in
Ex.Bs.

Another discussion, and then
agreement on using the formula
for surface area as an equation.
Then other Ps are chosen to
come to BB and write
calculations.
T agrees and praises, Ps write in
Ex.Bs.

45 mins

Individual work, monitored,
helped.

Checking: solution may appear
on OHP or T can write it on BB.

Self-correction, feedback.
Praising.
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Set homework

(1) PB 6.4, Q8 (c) (also find the volume)

PB 6.4, Q10 (also find the volume)

PB 6.4, Q11 (only for stronger Ps)

(2) Each P is given an 'Extra Exercises 6.5 Answers, Q2 and Q3
sheet. Ps' task is to add tabs for the prism and the pyramid,
cut out the solids, fold them and glue the tabs.

UNIT 6 Lesson Plan 6
Nets and
Surface Area

Nets and Surface Area of
Cubes and Cuboids 2

  Ps will need scissors for the
  next lesson.
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1 Checking homework

(1) PB 6.4, Q8 (c) A V= =1370 3300 m  m2 3,

PB 6.4, Q10 A = 24 cm2

 a = ?

V = ?

A a= 6 2

                     24 62= ×a ÷( )6

4 2= a

a = 2 cm

V a= 3

V = 23

V = 8 cm3

PB 6.4, Q11 A = 102 cm2

a = 3 cm

b = 4.5 cm

c x=
x = ?

A ab ac bc= + +( )2

 102 2 3 4 5 3 4 5= × + +( ). .x x ÷( )2

   51 13 5 7 5= +. . x −( )13 5.

37 5 7 5. .= x ÷( )7 5.

     x = 5 cm

(2) Making a prism and a pyramid

6 mins

2 Mental practice

T: For this final lesson of this unit we'll need everything we've
covered so far. Let's go over the basic knowledge with some
mental questions.

M 6.2

14 mins

3 Prisms

OS 6.15
T: Pick up your prism. Can you remember its net before you started

folding it?  Part of the net of another prism has been drawn on this
sheet,  Can you complete it?

UNIT 6 Lesson Plan 7
Nets and
Surface Area

Nets of Prisms
and Pyramids

(continued)

Verbal checking of Q8 (c).

T has asked a P to write solution
to Q10 on BB as soon as P
arrives.

Agreement, feedback, self-
correction. Praising.

Solution to Q11 appears on OHP
(prepared by T in advance).
Stronger Ps check and correct
their work. Feedback. Praising.

Other Ps read this question in PB
and see, on OHP, how it is
solved.

Mental work.

'Information Sheet' for M 6.2
appears on OHP. T reads out the
question, gives a short time for
Ps to think and then points to a
volunteer P to answer and
explain, question by question.

Whole class activity.

Task appears on OHP and each P
is given a copy of OS. T gives
time for Ps to think, then
suggests that some might find it
helpful to cut and unfold their
prisms to see the nets.

T asks Ps to put their prism and
pyramid on their table, walks
among them and checks if all Ps
have the made the solids.
Praising.
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UNIT 6 Lesson Plan 7
Nets and
Surface Area

Nets of Prisms
and Pyramids

3

P (at BB): h2 2 28 10= +

h2 164=

h = 164

h ≈ 12 8.  m  (correct to 1 d.p.)

T: What kind of shapes cover this solid?
(Two triangles and three rectangles)

T: How do we calculate the surface area?
(We add up the areas of its five faces)

T: Look at the triangles first. (They all have the same area)

P
1
: A A1 2

1

2
10 8 40= = × ×



 = m  m2 2

P
2
: A3 10 12 120= ×( ) = m  m2 2

P
3
: A4 8 12 96= ×( ) = m  m2 2

P
4
: A5 12 8 12 153 6= ×( ) =. . m  m2 2

P
5
: S = × + + +( )40 2 120 96 153 6.  m2

P
5
: S = 449 6.  m2

26 mins

4 Individual work - calculating surface area of a prism

PB 6.5, Q1 extended with:
    'Calculate the surface area of the prism.'

P (verifying): 1 5 2 2 25 4 6 252 2. . .+ = + =

2 5 6 252. .=

Solution: A A1 2
1

2
1 5 2 1 5= = × ×



 =. . cm  cm2 2

A3 1 5 4 6= ×( ) =.  cm  cm2 2

A4 2 5 4 10= ×( ) =.  cm  cm2 2

A5 2 4 8= ×( ) = cm  cm2 2

S = × + + +( )1 5 2 6 10 8.  cm2

S = 27 cm2

(continued)

T waits one more minute, then
calls a volunteer P to complete
the net on OS. Other Ps agree or
suggest correction.

Before each P completes the net
on their own copy, the class
discuss the size of the bottom
rectangle. After agreeing to use
Pythagoras' Theorem, T calls a
volunteer P to calculate the
length of the hypotenuse of the
right-angled triangle face, at BB.

Discussion follows about the
surface area ...

... and volunteer Ps come to BB
to calculate the area of each face
and the total surface area.
T agrees, praises. Ps write in
Ex.Bs.

36 mins

Individual work.

Before they start on the question,
T asks Ps to show that the cross-
section of the prism is right-
angled. Volunteer P verifies
Pythagoras' Theorem at BB, then
T shows Ps that (1.5, 2, 2.5) is
half of the least Pythagorean
Triple ...

Then Ps work, T monitoring,
checking their nets and helping
slower Ps.

Checking of surface area on
OHP: T has prepared an OS with
solution on it. Ps correct their
work, then feedback. Praising.
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UNIT 6 Lesson Plan 7
Nets and
Surface Area

Nets of Prisms
and Pyramids

5A Nets of pyramids

OS 6.16

T: Pick up the pyramid you made at home.

Which of the two incomplete nets is similar to the net of your
pyramid?  Use your scissors to cut your pyramid if you're not sure.

5B Individual work - pyramid surface area

T: Calculate the surface area of the bottom pyramid if 2 small
squares represent 1 cm.

Solution: A A A A1 2 3 4
1

2
3 2 5= = = = × ×



. cm2

       = 3 75.  cm2

A5 3 3 9= ×( ) = cm  cm2 2

S = × +( )3 75 4 9. cm2

S = 24 cm2

45 mins

Set homework

(1) PB 6.5, Q2 (let the length of the prism be 5 cm)

PB 6.5, Q3

(2) Calculate the surface area of both solids.

Whole class activity.

Task appears on OHP and each P
has a copy of OS.

Working at OHP, a volunteer P
completes the net on the right
hand side of the OS.

When all Ps have completed the
net on their sheet, T and Ps
discuss how to complete the net
of the other pyramid.

A volunteer P works at OHP
and, after agreement, other Ps
complete the other net on their
sheet. Praising.

Individual work, monitored,
helped. Checking at BB: T
writes solution on BB, Ps check
their work.

Self-correction, feedback.
Praising.


