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How to use this Student Companion

The Student Companion is a complementary resource that offers a print medium for corresponding
lessons in Pearson Secondary Teaching Hub. It is designed to support teaching and learning

by providing learners with a place to create a portfolio of learning to suit their individual needs,
whether you are:

B supporting a blended classroom using the strengths of print and digital
B preparing for exams by creating a study guide or bound reference

B needing a tool to differentiate learning or
B looking for meaningful homework tasks.

Learners can develop their portfolio of learning as part of classroom learning
additional opportunity to engage and re-engage with the knowledge and skills fr

This could be done as prior learning in a flipped classroom environment or as an a
or homework task.

..................................................................................................................

Learning intention: To be able to d
Success criteria:

D SC1: | can identify the key compo
D SC2: | can classify and describe ne

Learning
intentions are
provided for
every lesson.

Success
criteria clarify
expectations
and describe

mzrﬁ?);n;ng what success
are goal Working !soui:lf:selslzeériTti;?i a
and label the number of regions (faces). are SpECifiC
a e :da:ez?;irsnal region in addition to the concrete and
: measurable so
learners can
actively engage
hould k ) Count and label the number of edges. with and reflect
S gu i nc()jw, Every line or curve joining vertices is an edge. on their evidence
ggleetrg gon . of learning
within each
end of the lesson. lesson.
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Worked examples

Worked examples provide learners with

a step-by-step solution to a problem. The
worked examples in the Student Companion
correspond to those in the digital lesson and
are provided for each skill to:

B scaffold learning

B support skill acquisition
B reduce the cognitive load.

Practice questions are
provided in the Student
Companion so that
learners can apply the
knowledge and skills
obtained in the worked
example given. These
questions are designed
to ensure learners build
confidence and
demonstrate efficiency.
They follow on from
the Check your

understanding questions
beside the corresponding

worked example in the
digital lesson.

reflection tool allows
students to scale their
confidence, reflect

on their learning and
identify areas in which
they need support.

The worked examples are an effective tool to

demonstrate what success looks like. The ‘try

yourself’ format of the worked examples in the
Student Companion support the gradu
of responsibility. Learners can view
worked example and a video walk
worked example in the corresp
lesson and then apply the sc
themselves to practise ind

Success criteria:
D SC1: |can construct network d
D SC2: |can construct graphs to re

SC 1: | can constru

Worked exampl

Construct a simple planar

Thinking

d without creating any new

regions.

ected planar graph that contains:

es and 1 region (b) 7 nodes, 9 edges and 4 regions.

Construct a simple, disconnected planar graph that contains:

(a) 5 nodes, 4 edges and 2 regions (b) 6 nodes, 6 edges and 3 regions.

3 Construct a simple planar graph with four vertices, A, B, C and D, with A connected to B, C and D; and B
connected to D.

I need some help | am getting there I getit I am confident

RATE MY
LEARNING
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Surface area and volume

Draw and describe the surface of right prisms and cylinders

Learning intention: To be able to draw and describe the surface of right prisms and cylinders

Success criteria:
|:| SC1: |candraw the nets of right prisms and cylinders.
|:| SC2: | can describe the surface of right prisms and cylinders.

|:| SC3: | can estimate the surface area of objects using right prisms and cylinders.
SC 1: | can draw the nets of right prisms and cylinders

Worked example: Drawing nets of prisms and cylinders

Draw a net for each of the following. Label it with the dimensions.

(a) A triangular prism of height 5 cm with the sides of the triangle 2 cm, 3 d 4 cm, respectively

Thinking Worki

Sketch the prism, marking the given dimensions.

Draw a row of rectangles with their height the same
as the height of the prism and with lengths to
the dimensions of the triangular cross-section.
Add the triangles forming the cross-sections,

matching the attached sides and ensuring that the
other lengths will fold to matchingsedges.

Label the net with the dimensi

(b) A cylinder of h

Thinking Working

he given dimensions.

etermine the dimensi f the rectangle forming

t would form the curved
section.
Add aci two lengths of the rectangle,
placed at any point along the edge that would curve
around each circle.

Label the net with the dimensions.
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1 Draw and label the net of a triangular prism of height 6 cm and a triangular base with the these
dimensions.

(@) 4cm,4cm,3cm (b) 3cm,4cm,5cm

2 Draw and label the net of a cylinder with these dimensions.

(a) Height: 5 cm; diameter: 5 cm - diame

ach diagram so that it becomes the net of a prism.

(b) 10 cm

5cm
2cm

2cm

5cm

2cm

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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...........................................................................................................

SC 2: | can describe the surface of right prisms and cylinders

Worked example: Describing the surface of prisms and cylinders

Describe the surface and give the dimensions of a cylinder of radius 6 cm and height 5 cm.

Thinking Working

Account for the base and top of the prism.

The length of the circumference of the circle needs
to be calculated to determine the dimensions of the
rectangle that the curved surface can be imagined
to be unwrapped to form.

Give the dimensions of the rectangle forming the
curved surface.

1 Describe the dimensions of the surface of each prism of hei

(a)

2 Describe the di e.of each prism of height 10 cm and bases with these dimensions.

(a) Anisosceles
gl two sides @

one side of 11 cm (b) A quadrilateral with three sides of 8 cm and
one side of 15 cm

sions of the surface of each cylinder of radius 3 cm and these heights.

(b) 9cm

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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SC 3: | can estimate the surface area of objects using right prisms and cylinders

Worked example: Estimating the surface area of a solid

A plastic chair stands 1.1 m high.

Estimate the surface area of the chair, explaining your method and qualifying the results.

Thinking Working

Approximate the surfaces of the chair seat and back
as rectangles and estimate their dimensions.

Calculate the total area of both sides of the surfaces
of the chair seat and back.

Approximate the surfaces of the chair legs as
cylinders and estimate their dimensions.

Calculate the total area of the curved surfaces
(rounding to a whole number).

Calculate the total of the main areas.

Then round the answer as appropriate to give an
estimate. (Two significant figures is as accurate as
you can be in many circumsta

Qualify the result with some ways
estimate.

(b) Explain what could be done to improve the estimate.

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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Calculate the surface area of prisms and cylinders

Learning intention: To be able to calculate the surface area of prisms and cylinders

Success criteria:

|:| SC1: |can calculate the surface area of a cylinder.

|:| SC2: | can calculate the surface area of a cylinder in exact form.

|:| SC3: |can calculate the surface area of a prism.
SC 1: | can calculate the surface area of a cylinder

Worked example: Calculating the surface area of a cylinder

Calculate, correct to 2 decimal places, the surface area of a cylinder of height 12 cm and radius 5

Thinking Working

Write a suitable formula and identify the
substitutions.

Substitute and calculate the value.

Write the answer, rounding as instructed and
including units of area.

1 Calculate, correct to 2 decimal places, the sur he cyli ith these dimensions.

(@) h=15cm,r=3cm (b) h=6 (c) h=21.4cm,r=105cm

(f) h=7cm,d=10cm

(i) h=48m,d=34m

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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...........................................................................................................

SC 2: | can calculate the surface area of a cylinder in exact form

Worked example: Calculating the surface area of a cylinder

in terms of pi

Calculate the surface area of a cylinder of diameter 12 cm and height 5 cm in terms of 7.

Thinking Working

Write a suitable formula and identify the
substitutions.

Substitute and calculate the exact value, treating 7 as
an algebraic symbol.

1 Calculate the surface area of the cylinders with these dimensions.

Give your answers in terms of 7.

(a) h=10m,d=4m (b) =1
() h=48mm,d=62mm (d) cm,d=6.5cm
() h=6cm,r=4cm (f) h=3m,r=1m

. (h) h=58 mm, r=45mm

a of the half-cylinders with these dimensions.
terms of 7.

=20cm (b) h=15m,d=248 m

RATE MY . .
LEARNING | need some help | am getting there 1 get it
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...........................................................................................................

SC 3: | can calculate the surface area of a prism

Worked example: Calculating the surface area of a prism

Calculate the surface area of the following prism.

Thinking Working

Calculate the area of the triangle
forming the cross-section of the
prism.

Calculate the surface area using:

S = 2(area of cross-section)
+ perimeter of cross-section
x height of prism

1 Calculate the surface area of these prisms. Give your answers to the neare ole number.

of each of the following right-angled triangle-based prisms of height 24 cm,
e lengths of the triangular ends.

he right angle: 50 cm, 120cm  (b) Shortest side: 11 cm; longest side: 61 cm

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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Determine the surface area of a composite solid

Learning intention: To be able to determine the surface area of a composite solid

Success criteria:

|:| SC1: | can determine the surface area of a composite solid made from prisms.

|:| SC2: | can determine the surface area of a composite solid.
SC 1: | can determine the surface area of a composite solid made fro

Worked example: Calculating the surface area of a solid
two prisms

Determine the surface area of this composite solid made by joining
two rectangular prisms.

Thinking

Determine any unknown length
needed for the calculations.

Calculate the area of the L-shape fo
cross-section first.

Calculate the sur
two L-shapes and
rectangles.
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...........................................................................................................

1 Determine the surface area of these solids made from two prisms, as described.

(a) A square-based prism 8 cm x 8 cm x 5 cm is joined to a larger square-based
prism 16 cm x 16 cm X 12 cm with one of the smaller squares placed in the
middle of one of the larger squares, as shown in the plan view.

(b) A rectangular prism 4 m x5 m x 7 m is joined to another rectangular prism
55mx 6.3 mx1mwith a4 mx5 m face placed in one corner of a 5.5 m x

(c) A pair of right-angled triangle-based prisms,
each of height 12 cm, are joined with the right

. ; . 4cm
angles aligned, as shown in the plan view.

12 cm

\j

2 Asquare-based wooden blo x 60 cm X

through from top to botto

c¢m X 15 ¢cm square holes punched

(a) Calculate the surface area o
prism.

(b) Determine the surface area of the eventual
shape.

3 Arectangular tab 1.1 m x 3 cm, has six legs attached, each 10 cm x 10 cm x 75 cm.

ea of the table in both square metres and square centimetres.

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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...........................................................................................................

SC 2: | can determine the surface area of a composite solid

Worked example: Calculating the surface area of a composite solid

A symmetrical solid is made from a cylinder of 30 cm
diameter 10 cm attached to a square-based prism, as 50 cm 25cm
shown.

Determine the surface area of the solid. 30 cm ./ ~10 cm

Give your answer in terms of = and then round
correct to the nearest whole number.

Thinking Working

Decide on a strategy for the calculation, justifying
any combined areas.

Determine any unknown lengths that are needed
for the calculation.

Calculate the surface area following your strategy.

Give your answer as required, including units of
area.

1 Determine the surface area of each compos nd then round correct to the nearest

whole number.

is attached to the middle of
ther cylinder to form a symmetrical solid.
side view is shown.

(a) Two cylinders are attached to form a
symmetrical solid.

—4cm—
'
N

12 mm

15 mm

35 mm
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(c) Acylinder is attached to a rectangular prism (d) A cylinder is attached to a square-based

as shown in the plan view. prism as shown in the plan view.
The heights of the cylinder and the prism are The height of the cylinder is 8 cm and the
both 0.8 m. height of the prism is 15 cm.

4m

5.5m

Determine the surface area of each solid in terms of 7
number.

(a) 5cm 3.5m

3m 1.3m

4.5m 1.6m

eter 1.6 m and depth 2 cm has a cylindrical hole of diameter 6 cm cut through
an umbrella to be inserted.

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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Calculate volume and capacity

Learning intention: To be able to calculate volume and capacity

Success criteria:

|:| SC1: | can understand the connection between volume and capacity.

|:| SC2: | can describe the cross-section of prisms and cylinders.

|:| SC3: | can calculate volume and capacity in practical situations.
SC 1: | can understand the connection between volume and capacit

Worked example: Connecting volume and capacity

Calculate the volume of pourable substance that each of the rectangular pgrisms can contain, give
dimensions. Convert the results to appropriate units of capacity.

(a) 20cmx26cmx1m

Thinking

Identify any dimensions with units that are different
from the others. Convert the units.

Calculate the volume using V =lwh.

Convert to units of capacity using 1 mL=1 cm’.

Convert to more appropriate units using 1 L= 100

(b) 55mx32mx6m

Thinking

Calculate the volune

pourable substance that each of the rectangular prisms can contain, given the
vert the results to appropriate units of capacity.

(b) 1.8 mx70cmx35cm (c) 4mx8mx5m
(e) 42mx24mx25m (f) 3.6 mx36mx42m

2 Determine the number of buckets of water needed to fill a fish tank 45.6 cm x 28.5 cm x 32.7 cm, given
that 5 L of water is carried in the bucket each time.

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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...........................................................................................................

SC 2: | can describe the cross-section of prisms and cylinders

Worked example: Identifying the consistent cross-section of a prism or
cylinder

(a) Describe the cross-section of a cylinder of height 60 cm and diameter 50 cm.

Thinking Working

Describe the circular base, since it is the same as the
cross-section.

(b) Describe the cross-section of a triangular prism of height 2.4 m and a base with sides 1.
and 1.3 m.

Thinking Working

Describe the triangular base, since it is the same as
the cross-section.

1 Describe the cross-section of each of these cylinder

(a) Height5cm, diameter 12cm  (b) Heightd m, dia

AN

2 Draw or shade the cross-section of each of the is e assumptions about symmetry as necessary.

(c) Height 42 mm, radius 64 mm

(a) (b)

120 mm

150 mm

(c) 4 ‘ 12 cm

28 cm

58 cm

28 cm
P N 55cm

25cm 30 cm

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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SC 3: | can calculate volume and capacity in practical situations

Worked example: Estimating rainfall from a roof 1.95m

Estimate the amount of water that will collect in a tank when 12 mm 1.95m
of rain falls on the house with the footprint shown. Write your answer
in litres or kilolitres, correct to 2 significant figures.

6.93 m

Thinking Working

List the assumptions you have to make.

Calculate the area of the footprint of the house in
square metres.

Use V=4 0 section X h to calculate the volume of a
prism with the same cross-section as the footprint of
the house and height equal to the rainfall.

Ensure all the units match.

Convert to units of capacity, rounding as required.

Write the answer in words.

t figures) that collects in a tank
rints. State any assumptions you had to make.

1 Estimate the amount of water (in litres or kiloli
when 25 mm of rain falls on a house with the f

Assumptions:

(a) (c) 12.58 m

473 m 9.75m

8.26 m

into a measuring jug containing 70.0 mL of water.

(a) If the wate el rises to 81.5 mL, determine the volume of a marble in cubic centimetres, correct to

1

(b) 1f 10 cubes of edge length 13 mm had been dropped into the water instead of the marbles, calculate
the level the water would have risen to, to the nearest 0.5 mL.

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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Determine the volume of cylinders and prisms

Learning intention: | can determine the volume of cylinders and prisms

Success criteria:

|:| SC1: Ican calculate the volume and capacity of a cylinder.

|:| SC2: | can calculate the volume of a prism.

|:| SC3: | can determine the volume of composite solids made from prisms and cylinde
SC 1: | can calculate the volume and capacity of a cylinder

Worked example: Calculating the volume and capacity of a der

(a) Calculate the volume of a cylinder of height 2.8 m and radius 70 cm, ifiterms of 7.

Thinking Working

Recall the formula for the volume of a cylinder.

Identify the given information (converting to the
same units where necessary).

Substitute and calculate the value.

(b) Calculate, in litres (to 2 decimal places), the cap der of height 35 cm and diameter 40 cm.

Thinking

centimetres to
rounding as instructed.

d capacity, correct to 2 decimal places, of these cylinders.

(b) h=15m,r=2m () h=348cm,r=15cm
(d) h=26m,d=8m () h=8cm,d=11cm (f) h=85mm,d=3cm

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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SC 2: | can calculate the volume of a prism

Worked example: Calculating the volume of a prism

Calculate the volume of these prisms.

(a) (b)
19.5cm
34 cm
-
15.6 cm 10cm
Thinking Working
Write a formula for volume for the (a)

specific shape of the cross-section.

Identify the given information.

Substitute and calculate the volume.

1 Calculate the exact volume of these triangulafpi Give yo wer in surd form if necessary.
(a)
20 cm
23 cm
28 cm

Calculate the volum@&®fithese parallelogram-based prisms.
(a) (b)

'1.3m

! 3.5m

24 mm Ll
52 mm 24m

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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SC 3: | can determine the volume of composite solids made from prisms and cylinders

Worked example: Calculating the volume of solids made from prisms
and cylinders

(a) A square-based prism is attached to a cylinder of diameter 2.4 m,
as shown.

Calculate the volume of the composite solid.
Give your answer in cubic metres, in terms of 7w and then round
correct to 1 decimal place.

Thinking Working

Write a formula for the total volume of the
composite solid.

Identify the given information (converting to metres
where necessary).

Substitute and calculate the volume in terms of &
and then round as instructed.

15cm 8cm

8 cm

15cm

15cm

8cm

8 cm 15 cm

Working
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1 Determine the volume of these composite solids made from two prisms, as described.

(a) A square-based prism 20 cm x 20 cm X 16 ¢cm joined to a larger square-based prism
30cm x 30 cm x 25 cm.

(b) A rectangular prism 2.2 m x 1.9 m x 1.8 m joined to another rectangular prism 4.8 m x

(c) A pair of right-angled triangle-based prisms, each of height 8 cm, where the per
of the triangular base of the first prism are 5.2 cm and 5.5 cm and of the second pri
and 8.7 cm.

2 Determine the volume of these composite solids in terms g
whole number.

(a) Two cylinders are joined as
shown in the side view.

c) Acylinder of di er 1.4 m and height 1 m is attached to a rectangular prism 2 m x 1.5 m x 3 m.

3 Arectangular top 2.1 m x 1.2 m x 4 cm, has six legs attached, each 7 cm x 7 cm x 78 cm.

volume of the table in both cubic metres and cubic centimetres.

RATE MY . 5 .
LEARNING I need some help | am getting there 1 get it | am confident
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