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1 Definitions

T: In this unit we're going to deal with circles. We'll start with some
definitions.

OS 16.1

T: What do we mean by the circumference of a circle?

Come and show us on the circles on this sheet.

Inside the top circle you can see two sections which join two
points  on the circumference of the circle.

What is the name given to the shorter of these lines?(Chord)

Fine.  A chord joins any two points on the circumference of a
circle.

Does this definition apply to the diameter of a circle? Is the
diameter a chord? (Yes)

What is special about this particular chord... Give a definition of
the diameter ...

etc.

10 mins

2 Parts of a circle

OS 16.2

18 mins

3 Symmetry properties of circles

T: In the previous unit we dealt with symmetry properties of different
shapes.  What types of symmetry did we see?

Ps: Lines of symmetry, rotational symmetry.

T (draws a circle on BB): Who can draw a line of symmetry on this
circle? ...  Another one? ...  And another? ...

T: How many lines of symmetry can you draw on a circle?

Ps: An infinite number.

T: What can you say about a lines of symmetry on a circle?

P
1
: Each line passes through the centre of the circle on a diameter.

P
2
: Lines of symmetry intersect each other at the centre of the circle.

T: What concepts have you met concerning rotational symmetry?

Ps: Centre of rotation, order of rotational symmetry.

T: Which point will be the centre of rotation in a circle?

Ps: The centre of the circle.

T: What do we mean by rotational symmetry?

UNIT 16 Lesson Plan 1 Circles
Circles
and Cylinders

Whole class activity.

T puts OS 16.1 on OHP, gives
the first definitions (see p 69 of
PB Y8B), then asks Ps to try to
give the others. T helps, ensuring
that precise mathematical
language is used; praises
whenever possible.

Individual work.
Each P has a copy of OS 16.2 to
work on. (OS 16.1 remains on
OHP.)
T monitors and helps Ps work.
Checking: T replaces OS 16.1
with OS 16.2 on OHP and
encourages slower Ps to come to
front, draw in and label the parts
of the circle, and also to repeat
the definitions.
Agreement, feedback, self-
correction. Praising.

Whole class activity.

T links this unit to the previous
one by reminding Ps about the
topic of symmetry.

Questions/answers interactively
(maybe in chorus).

Slower Ps draw some lines of
symmetry on the circle on BB.

(continued)

Ps will each need a protractor, a
pair of compasses and a ruler for
the next few lessons
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UNIT 16 Lesson Plan 1 Circles
Circles
and Cylinders

3 P
3
: The number of times in one rotation of 360 °  that a shape is

identical to its starting position.

T: Can you state the order of rotational symmetry of a circle?

Ps: ?

T: Which polygons should we compare with circles?

P
4
: Regular polygons.

T: Yes. What facts did we state about them?

P
5
: The order of rotational symmetry of any regular polygon is equal

to the number of lines of symmetry.

P
6
: And to the number of sides.

T: How many lines of symmetry did you day a circle has?

Ps: Infinite.

T: So?

Ps The order of rotational symmetry of a circle is also infinite.

24 mins

4 Other properties of circles

OS 16.4

32 mins

5 Constructing lines in circles

(a) Draw a circle of radius 5 cm and then draw a radius inside it.

(b) Draw a chord that is perpendicular to the radius and is 4 cm
from the centre of the circle.

(c) Join the ends of the chord to the centre of the circle to form
a triangle.

(d) What length is the perimeter of the triangle?

Praising whenever possible.

Whole class activity.
T constructs a circle on BB with
board equipment.
First a volunteer P is chosen, to
draw a chord and its
perpendicular bisector using
board equipment at BB,
describing the process.
Each P has a copy of OS 16.4.
Ps listen to P at BB and do the
same on their sheet.
Then a slower P is asked to
construct another chord and its
perpendicular bisector at BB
(other Ps on their sheets).
T helps. Praises.
Finally, Ps construct a third
chord with its perpendicular
bisector in their sheet and
comment on their experiences.
Discussion at the end, perhaps
writing down the rule the
perpendicular bisector of any
chord of a circle passes through
the centre of the circle.

First a discussion about what to
do; volunteer P explains and
sketches the steps on BB.
Agreement, praising, then
individual work.
T monitors Ps' work (checking
at the same time) and helps
struggling Ps.

(continued)

(continued)
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5 T: So what are the lengths of the sides of the triangle?

P
1
: Two of them are the radius of the circle, so their length is 5.5 cm.

P
2
: The third is the chord which measures 6 cm.

T: Exactly? ...

T: Examine the position of the middle radius you've drawn inside the
circle.

P
3
: It is perpendicular to the chord.

T: And?

Ps: Ps?

T: Since its a radius ...

P
4
: It crosses the centre of the circle, so this is the perpendicular

bisector of the chord.

T: Clever. How many triangles can you see on the figure?

P
5
: The bisector divides the big triangle into two small ones.

T: What kind of triangles are they?

P
6
: Right-angled triangles.

T: What do you immediately remember about right-angles triangles?

P: Pythagoras' Theorem ... and (3, 4, 5) it the least Pythagorean
Triple ... the length of the chord must be 2 3 6× =  cm .

40 mins

6 Summarising

T: Let's see what we've learnt today.

(a) Diagram from PB 16.1, Q1

T: What is the name given to the line

T: Ps:

OD radius

AC diameter

AB chord

AB ?  →   arc

(b) Diagram from PB 16.1, Q2

T: Ps:

A segment

C sector

D ?  →   triangle

B ?  →   ?

T: What can you say about the symmetry properties of a circle?

P
1
: It has infinite lines of symmetry.

P
2
: The lines of symmetry intersect each other at the centre of the

circle, i.e. at the centre of rotation.

P
3
: The order of rotational symmetry is also infinite.

T: What about the chords of a circle?

P
4
: Their perpendicular bisectors pass through the centre of the

circle.

(continued)

UNIT 16 Lesson Plan 1 Circles
Circles
and Cylinders

After stopping the work, verbal
checking of results of Q (d), and
discussion.

A debate follows:
whose constructing/measuring is
most accurate?
T lets Ps discuss for a while, then
asks further questions.

Praising.

45 mins

Whole class activity leading to a
summary of the points covered in
this lesson.

Diagrams from PB 16.1, Q1 and
Q2 appear on OHP; T points to
volunteer Ps to answer.

Further questions about
symmetry, etc. Ps volunteer, T
points to them to answer/compete
with each other.

Praising.
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Set homework

(1) PB 16.1, Q1

PB 16.1, Q2

(2) PB 16.1, Q9

(3) PB 16.1, Q6

UNIT 16 Lesson Plan 1 Circles
Circles
and Cylinders
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UNIT 16 Lesson Plan 2
Circles
and Cylinders

1A Checking homework
(1) PB 16.1, Q1  (a)  Radius    (b)  Chord    (c)  Chord    (d)  Radius

(e)  Chord     (f)  Diameter    (g)  Chord

PB 16.1, Q2 (a)  C,  F       (b)  A,  E      (c)  D

(2) PB 16.1, Q9

T: Why do you think that the circle passes through the three
corners? ...  What are the sides of the triangle to the circle? ...
What do we know about the chords of a circle? ...

(3) PB 16.1, Q6

T: What is special about this triangle?

Ps: It is a right-angled triangle.

T: Does this fact have any connection with the fact that one of the
sides of the triangle is the diameter of the circle?

Ps: ?

T: Let's look at it.

1B Constructing triangles in circles

 A triangle is drawn so that the 3 corners are on a circle
of radius 2.5 cm. Two of the sides have length

for group (A)    3 cm and 3.5 cm

for group (B)   3 cm and 4 cm

for group (C)   3 cm and 4.5 cm

(a) Draw this triangle accurately.

(b) Determine the size of the angles of the triangle.

(c) Comment on the position of the centre of the circle.

Solutions

Group (A): A triangle with an obtuse angle. The centre of the
circle is outside the triangle.

Group (B): A right-angled triangle. Its hypotenuse is one of
the diameters of the circle →  the centre of the
circle is on the perimeter of the triangle.

Group (C): A triangle with 3 acute angles. The centre of the
circle is inside the triangle.

Verbal checking of homework.
First, T puts PB 16.1, Q1 and then
Q2 diagrams on OHP and points
to Ps to give their answers to the
questions.
Agreement/correction, self-
correction in Ex.Bs.
Feedback. Praising.
Then T checks if Ps can draw the
circle from Q9 by walking among
Ps, looking at their work. While
doing this, T reminds Ps of points
covered in the previous lesson.

Estimating the
Circumference of a Circle

16 mins

Finally, checking and discussion
of Q6 ...

... followed by further
examination:
T divides Ps into 3 groups by
seating and gives a different task
to each group. Tasks appear on
OHP.

Whole class discusses how to
construct the triangle, then each
P works in Ex.B, but Ps may
help each other.
After T stops the work Ps
compare their results in each
group and reach agreement.
Spokesperson for each group
explains to the rest of the class
what they did and their results.

T praises and summarises the
results.
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UNIT 16 Lesson Plan 2
Circles
and Cylinders

2A Circumference of a circle

T:  We've talked a lot about finding the perimeter of shapes. Can you
tell me what we mean by 'perimeter'?

(The perimeter of a shape is the total length of its sides)

T (sketches a square on BB):  How do we calculate the perimeter
of a square? ( P a= ×4 )

T (sketches a rectangle on BB):  How do we calculate the perimeter
of a rectangle? ( P a b= +( ) × 2)

T (sketches a triangle on BB):  And for a triangle ...?
( P a b c= + + )

 T (sketches an equilateral triangle): And the perimeter of this special
type of triangle ...? ( P a= 3 )

T (sketches a circle on BB):  Now for this shape ... (?)

T: So far all the shapes we've looked at have been polygons, but
where are the sides of this shape?

We do need to know about the distance round the outside of a
circle; it is called the 'circumference' of the circle.

How can we measure the circumference?  With the other shapes
we've used a ruler.  Does anyone have a curved ruler?  I've got
some ...  What do you suggest?

2B Measuring the circumference

OS 16.5 (without computing the quotient)

23 mins

3 Measuring circumferences using string

Draw circles of diameter

for group (A)    4 cm and 8 cm

for group (B)   5 cm and 10 cm

for group (C)   6 cm and 12 cm

Measure and compare their circumference.

Comment on your findings.

(continued)

Estimating the
Circumference of a Circle

a

a

b

a

b

c

aa
a

Whole class activity.

T makes Ps repeat the concept of
perimeter and introduces the
circumference of the circle.

Questions/answers interactively,
while T sketches the shapes
mentioned on BB.

T puts balls of string on table ...
 ... then talks about measuring
circumference using lengths of
string ...

... and a volunteer P comes to front
to show how to do this with OS
16.5 (has appeared on OHP).

Agreement. Praising.

T divides Ps into 3 groups by
seating again. Each group is
given two circles to examine and
each P has a piece of string for
measuring. Ps can help each
other within their groups; they
compare results and agree on a
solution and comments on their
findings, which will be given to
the whole class, as before.

T writes data in a table and then
summarises Ps' findings, while
reminding then of the concept of
linear proportion, its graph and
equation.

Diameter Circumference

4 cm

5 cm

6 cm

8 cm

10 cm

12 cm
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UNIT 16 Lesson Plan 2
Circles
and Cylinders

45 mins

(continued)

Estimating the
Circumference of a Circle

Questions/answers, agreement/
praising.

Whole class activity.
Ps copy the scatter graph into
their Ex.Bs and it appears on
OHP. T points to volunteer Ps to
plot the points on the graph (only
approximately, as the
circumferences are decimals in
cm). All Ps do the same in Ex.Bs.
Then T and Ps look at the graph
...

... and discuss 'line of best fit',
see PB Y8A, p 74, looking at the
example given there.
Then a line of best fit is drawn
on graph on OHP and in Ex.Bs.
Further discussion follows.

Finally, Ps try to use the line of
best fit to read a suitable Step
and Rise to determine the
gradient, the multiplier of the
diameter to calculate the
circumference.
Agreement.  Praising.

3 T: So we've seen the radius/diameter and have seen that when it is
doubled, the circumference is doubled as well. What do we call
this type of connection between two things?

(We say that they are in linear proportion to each other)

T: Why do we us the word 'linear'?
(Because the graph is a straight line)

T: What kind of straight line?
(It passes through the origin (the point (0, 0)) of the graph)

T: Well done.

33 mins

4 Scatter graphs and lines of best fit

PB 16.2, Q3 (a)

T: These points don't seem to be on a straight line.  Why do you think
this is?

P
1
: The measurements were not accurate enough.

T: What can we do about this?

T: What do the equations of the straight lines look like on the graph?

P
1
: y m x= ×

T: What is  'm' ?

P
2
: The gradient of the line.

T: How do we calculate it?

P
3
: Gradient = Rise

Step
.

T: Can you calculate it?

Ps: Yes / Perhaps

T: What do we mean by 'equation of a line' ?

P
4
: The relationship between the x- and y- coordinates of the line.

T: So in this example, what will we need to find?

P
5
: The relationship between the circumference and the diameter.

T: O.K. Let's do it.
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Set homework

PB 16.2, Q2, obtaining at least 4 circular objects and extending
with the question:

(c) Determine 
C

D
 and check whether or not you get

the same number we got in the lesson.

UNIT 16 Lesson Plan 2
Circles
and Cylinders

Estimating the
Circumference of a Circle
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UNIT 16 Lesson Plan 3
Circles
and Cylinders

1 Checking homework

PB 16.2, Q2 and calculating k from C k d= × .

5 mins

2 Revision of finding areas

T: We've already dealt with areas of different shapes. How do we
calculate the area of

T (draws): P:

a square a a a× = 2

a rectangle a b×

a triangle
1

2
a h×

a circle       ?

T: What do we mean by 'area' ?

Ps: ?

T (puts Y7 OS 9.1 on OHP): How did we find the area of these
shapes?

P
1
: We find the area of a shape by comparing it with the chosen unit

area.

T: What unit do we use?

P
2
: 1 cm2 ...

T: ... What is 1 cm2  ?

P
2
: It describes the area of a square with sides of 1 cm.

T: Why have we used that formula for the area of the squares?

P
3
: If the side of a square in 'a' cm, it contains a a×  small squares of

area 1 cm2 .

T: Can you remember the question of the area of Ted's hand? Could
we find a formula to determine its area?

P
4
: No, but we could count the squares (of area 1 cm2 ) and estimate

the area.

10 mins

3A Area of a circle

T: So let's look at a circle.  I've tried to estimate the area of a circle
with radius 3 cm ...

3B Ps count squares for area of circle.

T: Now it's your turn!

OS 16.6

Estimating the Area of a
Circle, Formulae for

Circumference and Area

First a short summary of the
topics form the previous lesson
(linear proportion between the
diameter and circumference of
the circles), then verbal checking
of homework. T asks who
measured what objects, and who
got approximately the same
multiplier as before.
Praising, discussion about
possible mistakes.

Whole class activity.

First T makes Ps recall the area
of some shapes (draws them on
BB and marks the sides or the
perpendicular height on the
triangle, so that Ps can give the
formulae with letters) ...

... T then reminds Ps of the
concept of area, using some OS
from this topic in Unit 9 of Y7A.
Questions/answers interactively;
agreement. Praising.

T puts Activity 9.1a sheet from
Y7A on OHP.

T puts the figure from Example 1
on p 76 of PB Y8B on OHP and
explains how to estimate the area
of a circle (see Solution in PB).

Whole class activity. T puts OS
16.6 (without the calculations at
the bottom) on OHP and each P
has a copy to work on.(continued)
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UNIT 16 Lesson Plan 3
Circles
and Cylinders

3B

17 mins

4 Estimating the area of a circle

T: Now I'm going to give each of you a circle for you to estimate its
area. Try to be as accurate as you con. You can also give an
estimation as a decimal.

T: Let's look at your results. I've also counted and found the area of
the circle with radius 1 cm to be about 3 1.  cm2 .  What did you
find?

27 mins

5 Further practice estimating areas of circles

PB 16.3, Q4 (including Q2 and using the results in the table above)

(continued)

Estimating the Area of a
Circle, Formulae for

Circumference and Area

Individual work.
T has prepared three kinds of
diagram, similar to OS 16.6 (a
grid with a circle on it), one for
estimating the area of a circle of
radius 2 cm, one for the circle of
r = 4 cm  and one for r = 6 cm .
T gives each P one diagram to
work on.
T monitors and helps Ps work.
After stopping the work, T asks
for the results, draws a table to
fill in, and, in the resulting
debate, leads Ps to decide on a
number which will be suitable
when comparing the data.

A volunteer P counts at OHP,
other Ps count on their sheet,
listening to P at front, and
suggest correction if necessary.
Praising at the end.

Radius Approximate
Area ( cm2)

0 0

1 3.1

2 12.5

3 28

4 50

6 112

37 mins

Comparing data: T tries to make
Ps discover that the area will be
four times as much if the radius
is doubled (by comparing the
cases r = 1 cm with r = 2 cm,
r = 2 cm with r = 4 cm and
r = 3 cm with r =  6 cm) and
nine times as much if the radius
is tripled (by comparing the
cases r = 1 cm with r = 3 cm).
That is the reason for completing
the table with a third column, r2 ,
and examining the relationship
between r2  and A , which leads
to the next activity.

Whole class activity.
T asks Ps to do what they did in
the previous lesson. Let's
volunteer (probably stronger) Ps
lead the others (at BB) and say
the next step, bringing them to
the solution.
T may help, agrees and praises.
All Ps do the same in Ex.Bs.
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6A Introduction of π

6B Practice with the formulae

T: Look at one of the circles we found the area of by measuring with
string and then counting squares. Let's compare that result with
the one from the formula.

P
1
: P

2
:

r = 2 cm r = 2 cm

A = ? A = ?

A r= ×π 2 A r= ×π 2

A ≈ ×( )3 14 4.  cm2 A ≈ ×( )π 4  cm2

A ≈ 12 56.  cm2 A ≈ 12 57.  cm2

(correct to 2 d.p.)

T: So our estimation of 12.5 cm2  was not too inaccurate. Let's look
at the circumference.

P
3
: P

4
:

r = 2 cm r = 2 cm

C = ? C = ?

C d= π C d= π

C ≈ ×3 14. 4 cm C ≈ ×π 4 cm

C ≈ 12 56.  cm C ≈ 12 57.  cm

T: What did you measure two lesson ago? ...

45 mins
or more

Set homework

(1) Calculate the circumference and the area of a circle with
radius 3 cm. Using 3.14 as π , check the estimations we
made earlier in this lesson.

(2) Calculate the circumference and the area of a circle with
radius 6 cm. Use your calculator to get π  and give your
answers correct to 2 decimal places. Check your estimations.

UNIT 16 Lesson Plan 3
Circles
and Cylinders

Estimating the Area of a
Circle, Formulae for

Circumference and Area

After finding approximately the
same constant number for

A r÷ 2  as for P d÷ , T
introduces π  (see PB Y8B, P
77), the relevant button on the
calculator, its most commonly
used value (3.14) and the
formulae for the circumference
and the area of a circle.

Then volunteer Ps use the
formulae at BB.

Two Ps come to calculate the
area at the same time (one
calculates with 3.14, the other
uses a calculator); then two other
Ps count the circumference in the
same ways.
T helps them with this and with
ordering the data. All Ps write in
Ex.Bs.
Agreement, praising, comparing
the results.

(T reminds Ps that

12 56 12 56. . cm  cm2≠ )
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UNIT 16 Lesson Plan 4
Circles
and Cylinders

1 Checking homework

(1) r = 3 cm

C = ?

A = ?

C d= ×π
C ≈ ×3 14. 6 cm

C ≈ 18 84.  cm

A r= ×π 2

A ≈ ×3 14. 9 cm2

A ≈ 28 26.  cm2

(2) r = 6 cm

C = ?

A = ?

C d= ×π
C = ×π 1  cm2

C ≈ 37 7.  cm   (to 2 d.p.)

A r= ×π 2

A = ×π 36 cm2

A ≈ 113 1.  cm2  (to 2 d.p.)

8 mins

2 Further practice with area and circumference of circles
OS 16.7

15 mins

3 Mental work

M 16.2

24 mins

4 Calculating the diameter when given the circumference

T: Let's carry out the process in reverse.

(a) The circumference of a circle is 16 cm.

Calculate the diameter of the circle to 2 significant figures,
using your calculator.(continued)

Circumference and Area
of a Circle

T has asked two stronger Ps to
write down detailed solutions of
the two tasks on BB as soon as
they arrive. (At the end of the last
lesson there was not time to
practice calculating circumference
and area as individual work, so
there was no opportunity to
correct Ps' mistakes.)
T (probably) agrees and asks Ps to
self-correct their work.
Feedback - T must take note of
the weaknesses.

Praising, encouraging.

Whole class activity.
Tasks appear on OHP. T (having
noted weaknesses shown in
corrections to homework)
encourages two slower Ps to
come to BB, one at a time, and
show solutions. T helps them and
draws attention to previous
misunderstandings.
All Ps work in Ex.Bs.

Mental work as practice for
calculating the circumference
and area of a circle. T asks, gives
time for all Ps to think and then
volunteer, points to P for answer,
agrees or waits for correction,
praises, question by question.

Whole class activity.
Two questions to encourage Ps to
use the formulae inversely.
Tasks appear on OHP or T reads
them out.
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Circles
and Cylinders

4 P
1
 (at BB):

C = 16 cm

d = ?

C d= ×π

16 = ×π d

16

π
= d

d ≈ 5 1.  cm   to 2 significant figures

(b) The area of a circle is 78.5 cm2 .

Calculate the radius and the circumference without using
a calculator.  Take the value of π  to be 3.14.

P
2
 (at BB):

A = 78 5.  cm2

r = ?

C = ?

A r= ×π 2

78 5 3 14 2. .= × r

r2 78 5 3 14= ÷. .

r2 25=

r = 5 cm

C d= ×π

C = ×3 14. 10 cm

C = 31 4.  cm
32 mins

5 Individual work

PB 16.4, Q8 (or Q2 and Q3)

(continued)
(Probably) stronger Ps will
volunteer to show suggestions at
BB.
(T also stresses the difference
between answers correct to, e.g.
2, decimal places and to, e.g. 2,
significant figures.)

Circumference and Area
of a CircleUNIT 16 Lesson Plan 4

Individual work.
For struggling Ps, only the 'direct'
form of calculating is
recommended. T may decide to
set Q8 for only the stronger Ps,
giving slower ones Q2 and Q3 for
basic practice.
Checking: T divides BB into two
parts and asks one/two volunteers
from both groups to write
solutions on BB.
Agreement, self-correction
feedback.  Praising for both
groups.

T makes all Ps to do the division
calculation in writing (recalling
the method:
78 5 3 14 7850 314. .÷ = ÷ , etc.)

Praising whenever possible.

40 mins
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6 Individual practice

PB 16.4, Q6

45 mins

Set homework

(1) For slower Ps: 1st and 2nd rows for PB 16.4, Q4

For stronger Ps: PB 16.4, Q9

(2) For all Ps: Completing PB 16.4, Q6

PB 16.4, Q7

Circles
and Cylinders

Finally some partly-individual
work.
T asks Ps to read the question,
think of what they know about
compound shapes (allows
2 minutes for this) and then to
suggest solution for part (c).
T and Ps discuss the problem
(praising) and start to calculate.
After 45 minutes of the lesson, T
stops Ps working and asks them
to finish it at home.

Circumference and Area
of a CircleUNIT 16 Lesson Plan 4
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1 Checking homework

(1) For slower Ps:

1st and 2nd rows from PB 16.4, Q4

For stronger Ps:

PB 16.4, Q9 r = 3 91.  cm    C = 24 6.  cm (3 s.f.)

(2) PB 16.4, Q6 (completing)

(a)  150 cm2     (b)  50.3 cm2   (3 s.f.)

(c)  99.7 cm2   (3 s.f.)

PB 16.4, Q7 A = 39 3.  cm2   (3 s.f.) P = 25 7.  cm  (3 s.f.)

6 mins

2 Circles and compound shapes

T: Let's see if you can find similarities between the last two
homework questions and some of those on the following sheet:

OS 16.8

P
1
: Shape B is similar to the one in Q6. The problem is the same - a

circle has been cut out of a rectangle.

T (to a slower P):
So how do we find the area of the shaded part ...?

P
2
: First we have to calculate the area of the rectangle, then find the

area of the circle and subtract it from the area of the rectangle.

T (to another slower P):  Give the area formulae for the basic shapes
which make up this compound shape.

P
3
: For the rectangle with sides a  and b, A a b= × .

P
4
: For a circle with radius r, A r= ×π 2 .

T: Let the sides of one small square be 0.5 cm.  What data can you
read from the figure?

P
5
: r = 1 cm

P
6
: One of the sides of the rectangle is 4 cm long.

P
7
: The other is 5 cm.

T: Good.

T: So what are the areas of these two shapes?

and similarly with shapes A and C.

16 mins

3 Calculating the area of a compound shape

PB 16.5, Q1

UNIT 16 Lesson Plan 5
Circles
and Cylinders

T has asked a slower and a
strong P to write down the
solutions of their questions on
BB as soon as they arrive.

Verbal checking of common
questions.
Agreement, feedback, self-
correction. Praising at each task.

Compound Shapes

Radius Diameter Circumference Area

12 cm 24 cm 75.4 cm 452.4 cm2

1 cm 2 cm 6.3 cm 3.1 cm2

Whole class activity

Task appears on OHP.

T lets Ps realise that there is a
circle in each shape, determine
its radius and the sides of the
compound shapes and suggest
the way to find the solution by
repeating the area-formulae for
the basic shapes. T points/
encourages slower Ps to answer
whenever possible. T does not
ask Ps to determine the actual
areas.

Agreement. Praising

T chooses Ps to calculate areas
on BB, and final answers.

Agreement, feedback. Praising.

Whole class activity.
T sketches shape on BB and Ps
look in PBs.  T asks/encourages/
helps a slower P to show and
explain solution, calculating the
area of the shape. Other Ps listen
and help if necessary. All Ps
write correct solution in Ex.Bs.
Praising at each step.

22 mins



Mathematics Enhancement Programme

Y8

© CIMT, University of Exeter

Activity Notes

4 Individual practice

PB 16.5, Q2 (a)

P
1
: A1

22 4 8= × = cm  cm

A2
2 21

2
2 6 28= × × =π  cm  cm.

A ≈ 14 28.  cm2

PB 16.5, Q2 (b)

P
2
: A = × − × ×



4 4

1

2
22π cm2

A ≈ − =16 6 28 9 72 cm cm  cm2 2 2. .

32 mins

5 Further practice with areas

Activity 16.3, Q1 (a) and (b)

T: What can you say about the first window?

P
1
: It's a square with two semicircles of the same radius in it.

T: Which area is easier to calculate, the coloured or the colourless
one?

P
2
: The colourless one as it's a whole circle with radius 10 cm.

T: The coloured portions are not of a known shape, are they?

P
3
: No, but it's straightforward to work out their area from the other

information we have. We just have to subtract the area of the circle
from that of the square.

T: What do we have to do to finish this question?

P
4
: Divide the colourless area by the coloured area to get the ratio of

colourless to coloured.

T: That's right. Now carry on with the work ...

42 mins

6 Examining the net of a cylinder as a compound shape

T: Let's look at something less complicated  What can you see on
this sheet?

Ps: A compound shape.

T: What does it consist of?

P
1
: It consists of two circles and

a rectangle.

T: What kind of rectangle?

Ps: ?

T: It's a special rectangle - you will meet
it again when you do your homework.  How do we calculate
the total area of this shape?

P
2
: We have to add up the area of the rectangle and the two

circles.

T: What do we need to know to do this?

P
3
: We need to know the radius of the circle and the length of the

sides of the rectangle.

UNIT 16 Lesson Plan 5
Circles
and Cylinders

Individual work, monitored,
helped.
Verbal checking of the way to
get the total area of the shapes,
then two volunteer Ps (one at a
time) come out to write the
results.

Agreement, feedback, self-
correction. Praising.

Compound Shapes

(continued)

T has prepared a sheet with the
net for a cylinder of height 8 cm
and radius 2.5 cm, but with no
measurements on it (but T does
not actually say that it is a
cylinder, at this stage), and gives
a copy to each P.
A short discussion ...

Not to scale

8 cm

15.7 cm

2.5 cm

2.5 cm

Ps work in pairs.
T arranges Ps so that each
stronger one sits with a slower
one to work together on Activity
16.3 (a copy for each pair). T
monitors Ps' work and interrupts
after 3 minutes to discuss
window (a) and help any Ps who
have problems. Then, without
determining the actual answer, T
lets Ps continue their work.

At the end, verbal checking of
the part and final results for
window (a), then the method and
results for window (b). T can
write answers on BB.
Agreement, feedback, self-
correction. Praising.
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6 T: Let's measure them ...

45 mins

Set homework

(1) Only for stronger Ps:

Activity 16.3, Q1 (c)

(2) (a) Calculate the area of the compound shape on the sheet
(see last activity).

(b) Calculate the circumference of the circle, taking π  to
be 3.14. Comment on your result.

(c) Cut out the shape, taking care to keep it in one piece.

UNIT 16 Lesson Plan 5
Circles
and Cylinders

... and T makes Ps measure the
data needed in order to agree
that the radius is 2.5 cm and the
'crucial' side of the rectangle is
15.7 cm.

Compound Shapes

(continued)
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1A Checking homework and other discussion

(1) Activity 16.3, Q1 (c)
(for stronger Ps)

1B (2) Compound shape

P
1
: A a b1 8 15 7 125 6= × = × =. . cm  cm2 2

A r2 6 25 19 6= × = × =π π . . cm  cm2 2

A A A= + × =1 22 145 2.  cm2

P
2
: C d= × ≈ × =π 3 14 15 7. .5 cm  cm , and this is equal to the

length of one of the sides of the rectangle.

T: Why do you think you had to cut out this shape?  When have we
cut out shapes before? (When we looked at nets of solids)

T: So this is the net of a 3-D shape. Looking at the lengths of the
sides you have found, which sides will fit together exactly when
the net is folded?  Try to make the 3-D shape.

T: So we have a can shape that we'll refer to as a cylinder. How have
you calculated the area of its net?
(We have added the area of the rectangle and the two circles)

T: What will be the area of this 3-D shape?
(The surface area of the cylinder)

T: Has everyone managed to fold the net to make the cylinder? Let's
look at it again: what are the parts that make up its surface?

(The cylinder has a top and a bottom which are circles,
      and a curved surface)

T: What data are needed to determine the surface area of the
cylinder? (The radius of the circles and the cylinder's height)

T: Lay out your net and give the formula for the surface area, using
the letters r for radius and h for height.

( S d h r= ×( ) × + ×( ) ×π π 2 2

     = +2 2 2π πrh r )

12 mins

2 Using the formula for the surface area of a cylinder

T: Let's use our new formula.

PB 16.6, Q3

T: What can you see from the diagram?

P
1
: The height of the cylinder is 7.2 cm ...

P
2
: ... the diameter of the top and bottom circles is 5.6 cm.

T: What data do we need for the formula? ... Who'll write it on BB?

P
3
 (writes on BB):

r = 2 8.  cm

h = 7 2.  cm

S = ?

UNIT 16 Lesson Plan 6
Circles
and Cylinders

(continued)

Surface Area of a Cylinder
Revision: Volume

T has asked a stronger P to
write the solution of their
homework on BB as soon as P
arrives.  T then sketches
window (c) on BB and asks for
explanation of what has been
written on BB.
A detailed discussion of
homework (2) follows, which is
the topic of this lesson. T asks
two Ps to write solutions of
questions (a) and (b) on BB.
Agreement, feedback, self-
correction. Praising.

More questions follow.

If all has gone well, most Ps
will be successful in folding
their nets to make cylinders.
For other, either T or other Ps
can help.

Ps put together the formula
with T's help, praises and write
formula on BB (Ps in Ex.Bs).

Whole class activity.
T and Ps see how to use the
formula, also repeating how to
obtain it.
Questions/answers, with Ps'
contributions on BB and all
writing in Ex.Bs.
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UNIT 16 Lesson Plan 6
Circles
and Cylinders

2 T: Who has written down the formula?

P
4 
(writes on BB):     S rh r= +2 2 2π π

T: Who would like to explain it to us? ... Sketch its net?

P
5
 (sketches the net):  2π rh  is the area of the rectangle, 2π r h×( ),

2 2× π r  is the area of the two circles.

T: Who would like to show us how to work through the substitution?
Use your calculator and explain what you do.

P
6
: S = × × × + × ×2 2 8 7 2 2 2 82π π. . . cm  cm2

S ≈ + =126 67 49 26 175 93. . . cm  cm  cm2 2 2

18 mins

3 Individual practice

T: Let's look at a can of lemonade which has height 11 cm and
radius 3.1 cm. Calculate its surface area.

P: r = 3 1.  cm

h = 11 cm

S = ?

S rh r= +2 2 2π π

S = × × × + × ×( )2 3 1 11 2 3 12π π. .  cm2

S = 274 64.  cm2

24 mins

4 Revision of volume of cylinder

T: How much lemonade will be in a can like the one we've just
considered?  Can you make an estimate?

(It could be a 330 ml can)

T: Is that right?  What is 330 ml? (The capacity of the can)

T: What is meant by 'capacity'?
(The word 'capacity' describes the volume)

T: What do we mean by 'volume'? (?)

T: What do we do when we measure areas?
(We choose a unit, and then compare all the shapes with it)

T: What unit do we choose to measure volume? (1 cm3)

T: What do we mean by '1 cm3 ' ?
(It describes the volume of a cube with side 1 cm)

T: A cuboid is being built with 3 2× , 1 cm cubes on the first layer.
What is the volume of the finished cuboid if it is made up of

4 layers? ( 4 3 2 24× ×( ) = cm  cm3 3)

T: What formula do we use for the volume of a cuboid with sides of

length a, b and c ? ( V a b c= × × ( )cm3 )

T: And for the volume of a cube with sides of length a cm?

( V a a a= × × ( )cm3 )

(continued)

Surface Area of a Cylinder
Revision: Volume

Volunteer P says aloud the steps
worked through on the
calculator and gives the answer
obtained.
Agreement. Praising.

Individual work, monitored,
helped.
Checking at BB: T asks a slower
P to come and show ordering of
data (T helps) and work through
the substitution.
Agreement, feedback, self-
correction. Praising.

(continued)

Whole class activity and
discussion, repeating what Ps
have learnt about volume.
Questions/answers interactively,
mental work where appropriate,
praising whenever possible.

Diagram Q3 of Y7 OS 221.
appears on OHP.
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Surface Area of a Cylinder
Revision: Volume

UNIT 16 Lesson Plan 6
Circles
and Cylinders

4 T: Which has the larger volume: a cuboid with sides of length 1 cm,
4 cm and 16 cm or a cube with sides of length 4 cm?

( V (cuboid)  cm  cm3 3= × ×( ) =1 4 16 64

V (cube)  cm  cm3 3= × ×( ) =4 4 4 64 )

T: What have we done in both cases?

(We've multiplied the 3 sides together)

T: Any three sides? (? ...    Sides which meet at a vertex)

T: Now we'll look at volume formulae for other solids.

34 mins

5 Revision of volume of prism

Y7B, PB 22.6,  Q2

T: Can you calculate the volume of the cuboid?

Ps: Yes.

T: Tell me how you would do it.

P
1
: V = × ×( )4 5 7  cm3

T: What can you say about the two triangular prisms?

P
2
: They are the same size.

T: So?

P
3
: Their volumes are equal.

T: How can you find the volume of each of them?

P
4
: We have to divide the volume of the cuboid by 2.

T: Who can write on BB the way to get the volume of one of the
prisms?

P
5
 (writes on BB):  V = × × ×





1

2
4 5 7  cm3

               V = 70 cm3

39 mins

6 Further practice with volumes

Y7B, PB 22.6,  Q1

(a) Copy the triangular prism in your Ex.B. Complete it with
an identical one to form a cuboid.

(b) Calculate the volume of the cuboid and the triangular prism.

45 mins

Set homework

PB 16.6, Q4 (b)

Y7B, PB 22.6, Q3 (b), (a)   (each P is given a copy)

T may guide P to write the
equation, agrees, praises. All Ps
write in Ex.Bs.

(continued)

T sketches a cuboid and a cube
on BB and writes data close to
each one.

Whole class activity.
Task appears on OHP.
(These lesson plans are written
for 'Academic Route' pupils. Ps
on this route have not dealt with
the volume of triangular prisms,
so T should use the tasks from
PB Y7B  and Teacher Support
from the internet (provided for
'Express Route' of Y7B) and
examine this before teaching the
volume of cylinders to these Y8
pupils.

Individual work, monitored,
helped. Task appears on OHP.

Verbal checking with T asking
the lengths of sides of the
cuboid and the volumes
(perhaps sketching the
completed diagram on BB).

Agreement, feedback, self-
correction. Praising.)
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UNIT 16 Lesson Plan 7
Circles
and Cylinders

Volume of Triangular
Prisms and Cylinders

1 Checking homework

(1) PB 16.6, Q4 (b)

(2) Y7B, PB 22.6, Q3 (b), (a)

5 mins

2 Finding the volume of a triangular prism

How many cubes with sides of 1 cm, which can be cut, will be
needed to make a triangular prism of height 5 cm, standing on
one of its triangular faces which is an isosceles rectangular
triangle with sides of 2 cm?

T: How many cubes will be needed for the first layer?

P
1
: 2 cubes, one of them cut diagonally into two identical parts.

T: For the second layer?

Ps: 2 again.

T: For the other layers?

P: The same.

T: So?

P
2
: The triangular prism contains 2 5×  small cubes of 1 cm3 , so its

volume is 10 cm3 .

T: What is the 5 ?

P
3
: The length of the prism in cm.

T: And the 2 ?

P
4
: The number of cubes of 1 cm which cover the triangular face.

T: So?

Ps: ?

P
5
: That is the area of the triangle!

T: Clever. Calculate its volume by extending it to a cuboid.

P
6
: The cuboid will have sides of length 2 cm, 2 cm and 5 cm, so the

volume of the prism will be

V =
1

2
 cm3× × ×2 2 5

T: Can you see the area of the triangle?

Ps: Yes.

T: Where?

P
7
: The product of 

1

2
× ×2 2  gives the area of the triangle.

T has asked one of Ps to write
solution of part (1) of the
homework as soon as P arrives.
Checking follows (T can ask Ps
to identify the parts of the
formula: top and bottom circles,
curved surface), self-correcting,
feedback. Praising.
Detailed discussion of part (2).
A volunteer P draws the
completed rectangular block on
BB.
Agreement, feedback, self-
correction. Praising.

13 mins

Whole class activity.
Task appears on OHP, Ps read
the text and then T asks
questions. Discussion and
solution follow.

T can ask volunteer P to draw
the base of the 'standing' prism
on BB to explain answer.
Ps can answer in chorus.

T draws the prism on BB,
volunteer P comes out,
completes diagram and
calculates its volume, writing on
BB.

Praising.
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UNIT 16 Lesson Plan 7
Circles
and Cylinders

Volume of Triangular
Prisms and Cylinders

3 Volume of prism

OS 22.7 from Y7

19 mins

4 Individual work with volume of prism

Y7B, PB 22.6, Q1 (c) and (d)

P
1
: b = 2 cm

h = 4 cm

l = 6 cm

V = ?

V b h l= × × ×1

2

V = × × ×





1

2
2 4 6  cm3

V = 24 cm3

T: Good. But where are b and h on the figure in part (d)?

P (at BB):  We don't need them.

T: Why not?

P
2
: Because we already have 

1

2
× ×b l .

T: ?

P
2
: The formula says that the volume can be found by multiplying the

area of the cross-section by the length of the prism.  This area is:

A = 7 2. cm2

l = 5 cm

V = ?

V A l= ×

V = ×( )7 2 5.  cm3

V = 36 cm3

28 mins

5A Calculating the volume of a cylinder

T: Let's see if we are closer to our aim, to calculate the volume of the
lemonade can.

Diagram from PB 16.3, Worked Example 1(continued)

Whole class activity.
OS appears on OHP. T
introduces the formula for the
volume of a triangular prism,
then volunteer Ps come to BB to
find out the volume of the two
prisms on OS by repeating the
area of a triangle.
All Ps write the formula in their
Ex.Bs, listen to Ps at BB,
suggest corrections if necessary
and write down correct
solutions.
T agrees and praises.

Individual work, monitored,
helped.
The two prisms appear on OHP
or T sketches them on BB.
Detailed checking at BB:
volunteer Ps write solutions.
(Short discussion before the
second task.)
Agreement, feedback, self-
correction. Praising.

Whole class activity.

Diagram from p 76 of PB Y8B
appears on OHP.
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5A  T: On the OHP you can see a circle of radius 3 cm, which is
actually the base/bottom circle of a cylinder of height 10 cm.
How many cubes of 1 cm3 will we need to cover this base
(without any gaps) if we can cut them?

Ps: Approximately 28 cubes.

T: Why 28 ?

P
1
: The area of the bottom circle in cm2 .

T: And above this?

P
2
: If this is the first layer, we can build the cylinder by using

10 times as many cubes of 1 cm3  for the 10 layers.

P
3
: So?  We can get the volume of a cylinder if we multiply the

area of, e.g. the bottom circle by its height.

P
4
: The volume of this cylinder is approximately

28 cm  cm3 3× 10 , that is 280 cm3.

5B Calculating the volume of the lemonade can

T: Can you remember the data for the can from the last lesson?

Ps: ... r h= =3 1 11.  cm,  cm .

T: Let's calculate its volume, using the formula.

P
1
: r = 3 1.  cm

h = 11 cm

V = ?

V A h= ×

V r h= × ×π 2

V = × ×π 3 1 112.  cm3

V ≈ 332 1.  cm3

T: So how much lemonade can this can hold?

P
2
: Approximately 332.1 ml.

T: Why do you say that?

P
3
: Because 1 1 cm  ml3 = .

T: And how much lemonade will be in it?

Ps: 330 ml.

T: You were right.

39 mins

6 Individual practice with volume of cylinders

PB 16.6, Q4 (a)

( VA
3 cm= × × = ×π π2 5 202 )

(continued)

UNIT 16 Lesson Plan 7
Circles
and Cylinders

Volume of Triangular
Prisms and Cylinders

T agrees, puts the top diagram
from p 87 of PB Y8B on OHP
and introduces the formula for
the volume of a cylinder.

Finally, Ps can calculate the
volume of the lemonade can.

Volunteer P calculates at BB,
others in Ex.Bs.

Agreement. Praising.

Individual work, monitored,
helped.
Checking: solution (calculating
the volume of both cylinders)
can appear on OHP (on an OS
pre-prepared by T).
Self-correction, feedback.
Praising.

45 mins
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Set homework

PB 22.6, Q1 (a) from Y7B  (Each P is given a copy of T sketches
                              the diagram on BB and Ps copy it.)

PB 16.6, Q2

UNIT 16 Lesson Plan 7
Circles
and Cylinders

Volume of Triangular
Prisms and Cylinders


