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Preface
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About this book

Coverage of the Australian Curriculum

« Nelson Maths 10 Advanced covers the Australian Curriculum, as shown by the table of contents

and curriculum grid on the previous pages.

o This book contains Year 10 content. It also contains revision of some Year 9 content, and some

extension work marked in red and by *.

« Each chapter begins with a chapter outline that includes the curriculum proficiencies covered

in each section.

U = UNDERSTANDING

Understanding is ‘knowing and relating’ maths. It is
more than just learning facts. It's deep understanding,
seeing how mathematical content is interconnected,
knowing ‘why’ as well as ‘how’".

PS = PROBLEM SOLVING

Problem solving is ‘modelling and investigating’

with maths. It involves interpreting a rich, elaborate
problem, selecting an appropriate strategy or model,
solving the problem, then evaluating, communicating
and justifying the solution.

F =FLUENCY

Fluency is ‘applying’ maths. It is being able to use
mathematics competently and effectively. When you
are fluent in a language, you have mastered it so that
you can improvise and confidently use the correct
word or phrase. Fluency in maths is choosing an
appropriate skill, method or formula to use at the right
place and time.

R =REASONING

Reasoning is ‘generalising and proving’ with maths,
using higher-order thinking to connect specific facts
to general principles, using algebra, logic, proof and
justification.

To these proficiencies, we have added C = COMMUNICATING

Communicating is ‘describing and explaining’ maths, representing mathematical theory and solutions in words,
algebraic symbols, special notations, diagrams, graphs and tables.

Understanding and Fluency can be found in every exercise and activity, whereas Problem solving,

Reasoning and Communicating are found in the Investigations, Technology, Mental skills,

Language of maths and Topic summary activities, and explicitly labelled in every exercise

(see below).

EXERCISE @ ANSWERS ON P. 598

Length, midpoint and gradient of an interval U FPSRIC
Questions 1, 2 and 3 refer to this diagram of interval CD.
Yy
o D(2,3)
I
|
2 I
I
I
I
14 |
|
C(=3,0) 4
i 1 I 0 I } I
-3 -2 -1 1 2 3
-1

9780170465588
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At the beginning of each chapter

Graphing lines

In each chapter

Important facts and Glossary terms are printed
formulas are highlighted in blue.
in a shaded box.

e the umber

aphot

o the e i the graph o

Finding the equation of aline

@ e e &

.

The exercise questions are colour-coded
for level of difficulty:

O Foundation O Standard ) Complex

XVi Nelson Maths 10 Advanced

A listing of Nelson MindTap chapter
resources.

SkillCheck reviews prerequisite
skills and knowledge for the
chapter.

A Chapter outline and a Wordbank
chapter glossary. (A full glossary
appears at the back of the book.)

Graded exercises are linked to
worked examples and include
multiple-choice questions,
exam-style problems and realistic
applications.

Specific questions are also labelled
ps for Problem solving, R for Reasoning

and C for Communicating.
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TECHNOLOGY @f DID YOU KNOW?

X
o
o
]
g
-
-
-
=]
o
1]
g

INVESTIGATION ZQ:
1

Mental skills Technology includes Investigations explore Did you know?
reinforce mental spreadsheets, the curriculum in contains interesting
calculation strategies dynamic geometry more detail, through facts and
(‘calculator-free software and the group work, discovery applications of the
maths’). internet. and modelling mathematics learned

activities. in the chapter.

At the end of each chapter

Power plus is Test yourself
an extension/ contains
challenge chapter revision
exercise. linked to

the relevant
exercise set.

Language of
maths has a

chapter word Practice sets
list and literacy o v review concepts
questions. after every

3 chapters.

Topic summary
has a mind map
activity with [ S @
downloadable :
solutions.

At the end of the book

Glossary and
index

General
practice
exercise

Answers
(worked
solutions are
on the teacher
website).
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¥ Nelson MindTap

An online learning space that provides
. . . . «l
students with tailored learning experiences. e
e Access tools and content that make learning simpler yet smarter
to help you achieve maths mastery. Video
e Includes an eText with integrated interactives and online assessment. Equation

. . . . . bl
e Margin links in the student book signpost multimedia student problems

resources found on MindTap.

For teachers*:

e Tailor content to different learning

For students:

e Watch video tutorials featuring expert

Xviii

teacher advice to unpack new concepts

and develop your understanding.

Revise using quizzes, worksheets and
skillsheets to practise your skills and
build your confidence.

Navigate your own path, accessing the
content, analytics and support as you
need it.

Twig mini-documentaries showing the

background or context of mathematics.

PhET interactives: maths simulations.

Nelson Maths 7-10 series

nelson
maths.

nelson
maths.

nelson nelson
maths maths.

Nelson Maths 10 Advanced

needs - assign directly to the student,
or the whole class.

Monitor progress using assessment
tools like Gradebook and Reports.

Integrate content and assessment
directly within your school’s LMS for
ease of access.

Access topic tests, teaching plans and
worked solutions to each exercise set.

* Complimentary access to these resources is only

available to teachers who use this book as part
of a class set, book hire or booklist. Contact your
Cengage Education Consultant for information
about access and conditions.

nelson
maths.

9

nelson
maths.
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Mathematical verbs

A glossary of ‘doing words’ commonly found in mathematics problems

analyse: study in detail the parts of a situation.
bisect: cut in half.
calculate: see evaluate.

classify, identify: state the type, category or
feature of an item or situation.

comment: express an observation or opinion
about a result.

compare: show how 2 or more things are
similar or different.

complete: fill in detail to make a statement,
diagram or table correct or finished.

construct: draw an accurate diagram.

convert: change from one form to another, for
example, from a fraction to a decimal, or from
kilograms to grams.

decrease: make smaller.
describe: state the features of a situation.

estimate: make an educated guess for a
number, measurement or solution, to find
roughly or approximately.

evaluate, calculate: find the value of a
numerical expression; for example, 3 X 8% or
4x + 1 when x = 5.

expand: remove brackets in an algebraic
expression by multiplying; for example,
expanding 3(2y + 1) gives 6y + 3.
explain: describe why or how.

factorise: take out the highest common factor
(HCF) of an expression and insert brackets;
for example, factorising 5x - 20 gives 5(x - 4).
The opposite of expand.

give reasons: show the rules or thinking used
when solving a problem. See also justify.
graph: display on a number line, number plane

or statistical graph.

hence find/prove: find an answer or prove a
result using previous answers or information
supplied.

9780170465588

identify: see classify.
increase: make larger.
interpret: find meaning in an answer or result.

justify: give reasons or evidence to support your
argument or conclusion. See also give reasons.

measure: determine the size of something,
for example, use a ruler to determine the length
of a pen.

prove that: see show that.
recall: remember and state.

reduce (a fraction) to its lowest terms: see
simplify (a fraction).

round (a number): find the nearest
approximation of a number. For example,

4.3 rounded to the nearest whole number is 4,
$12.9598 rounded to the nearest cent is $12.96,
0.166 66 rounded to 3 decimal places is 0.167.

show that, prove that: (in questions where the
answer is given) use calculation, procedure or
reasoning to prove that an answer or result is true.

show working: show the steps you used to find
the answer.

simplify: give a result in its most basic, shortest,
neatest form; for example, simplifying a ratio or
algebraic expression.

simplify (a fraction): reduce the numerator
and denominator of a fraction by dividing by
their highest common factor (HCF); for example,

16 . ] et
— simplified is —.
20 2

simplify (a ratio or rate): reduce the terms
or units of a ratio or rate by dividing by their
highest common factor (HCF); for example,
10 : 4 simplified is 5 : 2.

sketch: draw a rough diagram that shows
the general shape or idea (less accurate than
construct).

solve: find the value(s) of an unknown variable
in an equation or inequality.

Xix
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state: see write.

substitute: replace a variable by a number and
evaluate; replace part of an expression with an
equivalent expression.

verify: check that a solution or result is correct,
usually by substituting back into the equation or
referring back to the problem.

Nelson Maths 10 Advanced

write correct to: see round (a number).

write, state: give an answer, formula or result
without showing any working or explanation.
(This usually means that the answer can be
found mentally, or in one step.)

9780170465588



Symbols and abbreviations

2OV AV AL

|
w

T

0.152
42°17'54"
ZA
AABC

[l

1

%
p.a.

9780170465588

is equal to

is not equal to

is approximately equal to

is less than

is greater than

is less than or equal to

is greater than or equal to
parentheses, round brackets
(square) brackets

braces

plus or minus

negative 3

pi=3.14159 ...

the recurring decimal 0.152152...
degree

42 degrees, 17 minutes, 54 seconds
angle 4

triangle ABC

is parallel to

is perpendicular to

is congruent (identical) to

is similar to

therefore

percentage

per annum (per year)

P(E)
P(E)
P(BIA)
LHS
RHS
sin
cos

tan

=

x squared, x X x

X cubed, x X x X x

square root, radical sign

cube root

the probability of event E

the probability of event ‘not E’
the probability of B given A
left-hand side

right-hand side

sine ratio

cosine ratio

tangent ratio

the mean (average)

the standard deviation

the sum of

first quartile or lower quartile
median (second quartile)
third quartile or upper quartile
interquartile range

alpha

theta

phi

gradient

XXi
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Graphing lines

Straight lines are an important part of our natural and built environments. We play sport
on courts with parallel and perpendicular lines, and skyscrapers would not stand without
straight lines. Consider tree trunks, lightning strikes, flight paths, bridges and roller
coasters. Straight lines can also be used to model different types of data and predict

future outcomes.

stock.adobe.com/LeArchitecto

Chapter outline Proficiencies

1.01 Length, midpoint and gradient of an interval PS 'R

-

1.02 Parallel and perpendicular lines

1.03 Graphing linear functions

1.04 The gradient-intercept equationy =mx +c¢
1.05 The general equation ax + by + ¢ = 0*

1.06 The point-gradient equation y — y; = m(x — x;)*
1.07 Finding the equation of a line

cl/Cc ccc cc c

1.08 Equations of parallel and perpendicular lines

M M. M M M M MM

c

1.09 Graphing linear inequalities PS

* EXTENSION U = Understanding R = Reasoning

F = Fluency C = Communicating
Wordbank

PS = Problem solving
gradient The steepness of a line or interval, measured by the .
i &
-

-
. rise
fraction —. "
run

gradient-intercept form Any linear function expressed as Quiz
y =mx + ¢, where m is the gradient and c is the y-intercept. Wordbank 1

inequality A mathematical statement that 2 quantities are

not equal, involving algebraic expressions and an inequality

sign (>, 2, < or <).

linear function A function whose graph is a straight line.

midpoint The point in the middle of an interval or halfway between 2 given points.
parallel lines Lines that point in the same direction and have the same gradient.

perpendicular lines Lines that cross at right angles (90°) and have gradients
whose product is —1.

x-intercept The x value at which a graph cuts the x-axis.
y-intercept The y value at which a graph cuts the y-axis.

Chapter 1 | Graphing lines



In this
chapter
you will:

A page of lines * A page of number
planes * Graphing linear equations
* Straight-line equations

Videos (16):

1.01 The gradient of a line * Coordinate
geometry ¢ Distance, midpoint and

gradient formulas 1.05 Parallel and perpendicular lines

1.07 Finding the equation of a line
* A page of lines
1.08 Writing equations of lines

Gradients of perpendicular lines

Graphing linear equations ¢ Testing if
a point lies on a line * Horizontal and

vertical lines 1.09 A page of lines and regions

Mind map: Graphing lines
Puzzles (10):

Intervals match-up ¢ Finding
coordinates for given segment
lengths

1.02 Gradients of parallel and
perpendicular lines

Gradient and y-intercept of a line
» The gradient-intercept formula
» Graphing y= mx + ¢

1.05 The general equation ax+ by+c=0  1.01
1.06 The point-gradient formula
1.07 Finding the equation of a line

1.08 Equations of parallel lines
» Equations of perpendicular lines

1.09 Graphing linear inequalities
PhET interactives (4): 1.05 Linear equations code puzzle
1.07 Straight-line equations

1.08

1.04 Equation of a line *« Equations in

gradient form

1.03 Graphing lines * Function builder:

Basics ¢ Function builder Linear equations match-up

1.04 Graphing slope-intercept

Quizzes (5):

e Wordbank 1
SkillCheck 1

e Mental skills 1

e |anguage of maths 1

e Test yourself1

Skillsheets (2):

* Equations of parallel lines

Language of maths Graphing lines
crossword

Technology (1):

1.01 Midpoint and distance between
2 points

Spreadsheets (2):

A N N N N N N N RN

Nelson Maths 10 Advanced

1.01 Midpoint and distance between
skillcheck Pythagoras’ theorem 2 points

1.03 Graphing linear equations

Worksheets (11):

1.01 Gradient, midpoint, distance * Gradient
between 2 points

1.04 Drawing straight lines: y= mx + ¢

¢ Nelson MindTap

To access resources above, visit

.
]

cengage.com.au/nelsonmindtap

find the length, midpoint and gradient of an interval on a number plane
(EXTENSION) find the angle of inclination 6 of a line using the formula m =tan 6
find the properties of the gradients of parallel and perpendicular lines

graph a linear function on a number plane

test whether a point lies on a line

use the gradient—intercept equation of a straight liney =mx +c

(EXTENSION) convert between gradient—intercept form and general form ax +by +c =0
(EXTENSION) use the point-gradient form of a linear equation y — y, = m(x - x,)
find the equation of a line from its graph

find the equation of a line that is parallel or perpendicular to a given line

graph a linear inequality as a region on a number plane

9780170465588
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. &
SkillCheck “e
ANSWERS ON P. 598
Quiz
skillcheck 1
1 For this number plane, find: Yh
8 -
o . Skillsheet
a the midpoint of interval BC Pyt;]:go‘:s,
b the midpoint of interval HE r 6 theorem
¢ the length of interval GC T 4 A
d the length of interval GH B
e the lengths of AC and BC, 2 ¢
correct to one decimal place B G C R
f  the type of triangle AABC is -8 -6 -4 =2 O 2 4 &6 g X
g the gradient of GE ‘E 27
h the gradient of EH _4-
OH_6-< D
—8
\

Length, midpoint and gradient of

an interval

The midpoint of an interval AB is the point in the middle of AB or halfway between A and B. al

. . . o9
e Itsx-coordinate is the average of the x-coordinates L

y
of A and B. 1
A Video
e Itsy-coordinate is the average of the y-coordinates The gradient

of a line
of A and B. M

f Worksheets
Gradient,
midpoint,

The midpoint M B distance

of interval AB _ Gradient
between

2 points

0]

s

\j

The gradient of an interval measures its steepness. It is given by the formula: I:t‘;zrczs

match-up
_vertical rise _ rise
horizontal run  run Technology
Midpoint
and distance

X between
sloping 2 points
downwards
(negative Spreadsheet

di Midpoint
gra lent) and distance
between
2 points

sloping upwards
(positive gradient)

1 vertical

| .
e 1S€  ‘negative
vertical
rise !

5>

horizontal run

-—— -
horizontal run

9780170465588 Chapter 1 | Graphing lines 5



e A line sloping upwards has a positive rise and a positive gradient.
e A line sloping downwards has a negative rise and a negative gradient.

e The run is always positive.

Example 1

For the interval joining P(-5, 8) and Q(3, 6), find:
a the length of the interval, correct to one decimal place
b the midpoint of the interval

¢ the gradient of the interval.
SOLUTION
a Draw a right-angled triangle on
a number plane with PQ as the 'y 8
hypOtenuse. 2?\
1

The height of the triangle is 2 units.

8
The base of the triangle is 8 units. 5
PQ*=2%+ 82 44
— 68 3 7
PQ = \/-6_§ 2 =
= 8.2462... 14

~ 8.2 units T T T

=543
=-1L
2

b For P(-5, 8) and Q(3, 6), the average of the x-coordinates is

The average of the y-coordinates is % =7.

.. the midpoint of PQis (-1, 7). From the diagram above, a midpoint
at (=1, 7) looks reasonable.

¢ The rise is -2 units. line slopes downwards

The run is 8 units.

rise
Mm=—
run
2
8
1 The gradient is negative, the line
o 1 slopes downward.

Nelson Maths 10 Advanced 9780170465588



The distance, midpoint and gradient formulas

() The distance, midpoint and gradient formulas

For an interval joining P(x;, y;) and Q(x,, ¥,):

Distance d =/(x, - x,) +(y, -y, )’

Midpoint M(x,y)= (

’

X, +X, y,+y,)
Z

differenceiny y,—y,

Gradient, m =

differenceinx x, - x;

Example 2 |

l Q(xz’ .V2)
: 6% —Y 1)
..... &4
—X1)  T(x,y,)
X

We've used ‘=’ (‘is identical to’) rather
than ‘=" because we are referring to

the point (x, y), not a number.

(e 1)

(2, ¥2)

M(x, y)

<Y

For the interval joining P(-5, 8) and Q(3, 6) from Example 1, use a formula to find:

a the length of the interval, correct to one decimal place

b the midpoint of the interval

c the gradient of the interval.

SOLUTION

For P(-5, 8) and Q(3,6): x,=-5,y,=8,x,=3,),=6.

(x5, 1)

(%5, ¥2)

a d=\/(x2—xl)z+(y2—yl)z

=\J(3-(-5)) +(6-8)

=68
=8.2462...
=8.2 units

9780170465588

b M(x,y=

i

X 4+X,

155
( +3,8+6]
( 2

1,7)

y|+.Vz)

Chapter 1 | Graphing lines
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Video
Coordinate
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Video
Distance,
midpoint

and gradient
formulas

Puzzle
Finding
coordinates
for given
segment
lengths



_ difference iny

c =
difference in x
= Yo~
X, — X,
_ 6-8
" 3-(-5)
=2
T8
o 1
T4
Example 3

a Plot the points A(0, 6), B(5, 6), C(5, 2) and D(-4, 2) on a number plane and join them to
make the quadrilateral ABCD.

b  What type of quadrilateral is ABCD?
¢ Find the exact length of AD.

d Hence find the perimeter of ABCD, correct to 2 decimal places.

SOLUTION

a Y| join the points in the
correct order

C
D 1

*E E 1, h 654 ol E I | G
—6—5—4—3—2—_11_ 1 2 B 4 567 8X

-2
\

b Since AB || CD, the quadrilateral is a trapezium.
cC AD*=4+4
=32
AD = /32 units in exact surd form
d By counting grid squares, AB=5, BC =4, CD =9.
Perimeter of ABCD =5 + 4 + 9 + /32
= 23.656...
~ 23.66 units

Nelson Maths 10 Advanced 9780170465588



The angle of inclination of a

line

The angle of inclination, 6, of a line is the angle it makes with the x-axis in the positive direction.

acute angle = positive gradient

YA

-

) e

/|

obtuse angle = negative gradient

YA

vid

N

Note from the above diagrams that © is acute when the line has a positive gradient, and

obtuse when the line has a negative gradient.

We can use trigonometry to calculate the angle of
inclination of a line using its gradient, m.

rise

The diagram shows that m = —, but in trigonometry,
run

opposite __ rise
adjacent run

tan 6 =

S.om=tan6.

() The angle of inclination of a line

YA

rise = opposite

0
= 4

/ run = adjacent *
\

The angle of inclination, 6, of a line is related to the gradient, m, of the line by the formula:

m = tan 6.

iExampIe 4

Find, correct to the nearest degree, the angle of inclination of a line with gradient:

1
a - b
3

SOLUTION

The positive gradient means it is an
acute angle.

9780170465588
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On a calculator: 18338
y

18°

A

Chapter 1 | Graphing lines
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EXTENSION b m = tan e
-4 =tan 0
tan 6 = -4
8 =-75.9637... On calculator: iy = |
~ -76°

But this negative angle is the angle below
the x-axis. y

To find the angle of inclination,

6 ~ 180° - 76° -4
~ 104° < Lo >
1 76° X
Negative gradient means it is an
obtuse angle.
EXERCISE @ ANSWERS ON P. 598
Length, midpoint and gradient of an interval U/ FIPSIRIC
Questions 1, 2 and 3 refer to this diagram of interval CD.
VA D(2, 3)
3__
|
|
2 ]
|
|
|
] |
)
C(-3,0) )
= rowl | =
S | | I | B
3 =2 -1 0 1 2 3
-1
Y
9‘;’:’2‘55 n What is the length of interval CD? Select A, B, C or D.
A 2 units B 5.8 units C 3.2 units D 8units
E What is the midpoint of CD? Select A, B, C or D.
A (-1,3) B (-5,3) C (-0.5,1.5) D (-2.5,1.5)
B What is the gradient of CD? Select A, B, C or D.
A 3 B _° c 2 D 3
5 5 3 3

O Foundation O Standard ) Complex
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n Calculate the gradient of each line.
a

B For the interval joining each pair of points given, find:
i the length of the interval, correct to one decimal place
ii the midpoint of the interval
iii the gradient of the interval.
a A(5,3)and B(7,2) b J(-1,0) and K(8, 6) ¢ M(0,-3) and N(-5, 2)
d R(-3,-6)and S(4, -9) e A(-7,2)and B(-5,-8) f U(3,-2)and V(7,2)

n Calculate, in exact (surd) form, the distance between each pair of points.
a (-8,-1)and(0,4) b (12,-6)and (-1, -1) ¢ (7,-2)and (-2, -3)

e Find the gradient of the lines labelled k and [.

ya
6"’//'16

|
(@)

|
N

|
\S)
NG
(o)
00—

=Y

\ l

n Which expression gives the y-coordinate of the midpoint of the interval joining points
(3, 8) and (-1, 5)? Select A, B, C or D.

A -1+5 B 8+5 c 8;5 D 5-8

2 2 2

[ Foundation O Standard |3 Complex

Chapter 1 | Graphing lines

9780170465588

EXAMPLE




>

o The vertices of triangle ABC are A(-1, -1), B(1, 3) and C(3, 1).

ps @ Draw AABC on a number plane.

R
C

Find the exact length of each side of the triangle.
Are any sides of the triangle equal in length?
What type of triangle is ABC?

o Qo O T

Find the perimeter of AABC, correct to one decimal place.

@ The vertices of quadrilateral KLMP are K(1, 6), L(7, 2), M(3, —4) and P(-3, 0).
ps a Draw the quadrilateral on a number plane.
R b  What type of quadrilateral is KLMP?
€ ¢ Find the gradients of sides KL and PM.
d Find the gradients of sides KP and LM.
e

What do you notice about the gradients of the opposite sides of this quadrilateral?
What does that mean about those sides?

f  Find the exact length of each side of KLMP.
g Find the perimeter of KLMP, correct to one decimal place.
h  Find the area of KLMP.

m The diagram shows a right-angled triangle Y
p With vertices A(-2, -1), B(-2, 3) and 51
4
c C4,3). B . c

a Copy the diagram and find the 5]
coordinates of P and Q, the midpoints i

of BA and BC, respectively. Mark P and Q - » -

on your diagram. -5 -4-3 —}10_ 1 23457

A

b Calculate, correct to one decimal place, 15
the lengths of PQ and AC. What do you -3
notice about your answers? —44
¢ Find the gradients of PQ and AC. What do —5"

EXTENSION you notice about your answers?

"“‘2‘“ @ Find, correct to the nearest degree, the angle of inclination of a line with gradient:

a 3 b c 1 d 25

1 2
9 5 b

e -2 f

Blw =

@ Find, correct to 2 decimal places, the gradient of the line with angle of inclination:
a 60° b 158° c 42° d 94°
e §&° f 135° g 177° h o°

O Foundation O Standard | Complex
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INVESTIGATION Q'_-

Parallel and perpendicular lines

1 These 3 lines are parallel. Calculate the y
ol I{gp
gradient of: /
a AB A7
b PQ

<Y

c Zv

2 What can you conclude about the gradients of parallel lines?

3 This diagram shows 2 pairs of
perpendicular lines. AB 1L CD and
PQ L ST. Calculate the gradient of:

a AB b CD
c PQ d ST

4 Tsthere a relationship between:

a the gradients of AB and CD? b the gradients of PQ and ST?

5 Calculate the product of:
a the gradients of AB and CD b the gradients of PQ and ST

6  What can you conclude about the gradients of perpendicular lines?

Parallel and perpendicular lines

() Parallel and perpendicular lines o

1
Parallel lines have the same gradient. YA
Puzzle
If 2 lines with gradients m, and m, are parallel, \ Gradients of
. parallel and
then m, =m,. grad1ent =m perpendicular
\ lines

0 N X

N

' gradient = m,

9780170465588 Chapter 1 | Graphing lines 13
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4
0‘.

Video
Gradients of
perpendicular

lines

14

Perpendicular lines have gradients with a product Yk  gradient = m,
of -1.

If 2 lines with gradients m, and m, are
perpendicular, then

1 -
mlxmzz—lormzz—; 0 X
L gradient = my

Note that m, is the negative reciprocal of m,. /

Example 5
State whether each pair of gradients represent parallel lines, perpendicular lines or neither.
a m1=%,m2=2 b m1=0.4,m2=§ c m1=1§,m2=—§
SOLUTION
a m, # m,so the lines are not parallel. b m,= i =04
m; =m,

mlxm::; X 2
=1
#-1

.. the lines are parallel.

so the lines are not perpendicular.

.. the lines are neither parallel nor perpendicular.

¢ m,= 1} =3
5 5
8 5
m, X m,=- X (—]
5 8
=-1
.. the lines are perpendicular.

Example 6

Find the gradient of a line that is perpendicular to a line with gradient:

a 2 b -3 c ; d -06
SOLUTION
a m, = 2 b m, = -3
- ; : -1
m, = 2 for perpendicular lines m,=—
1, 1
] o=k
=7 -3
1 . X 1
= —5 The negative reciprocal of m,. = -

The gradient is — % The gradient is 2

Nelson Maths 10 Advanced 9780170465588



=1 =hS
n,l2 - n‘l2 _————tmm
n, 3] 3
5
=l
: 5
4 The gradient is =
=7
3

The gradient is — %'

Example 7

A line passes through the points A(-2, 5) and B(4, 1). What is the gradient of a line:
a parallel to AB? b  perpendicular to AB?

SOLUTION

Find the gradient of AB by calculating the rise
and run.

Sometimes drawing a diagram helps you to understand
the problem.

rise=1-5=-4 difference between
y-coordinates
run=4-(-2)=6 difference between
x-coordinates
gradient AB= "2 = -2 [Iise
6 run \

a Any line parallel to AB will have the same gradient as AB.

sm===
3

b The gradient of a line perpendicular to AB will be given by:

| W

9780170465588 Chapter 1 | Graphing lines
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EXAMPLE

EXAMPLE
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EXERCISE @ ANSWERS ON P. 598

Parallel and perpendicular lines U F

n State whether each pair of gradients represent parallel lines, perpendicular lines

or neither.
a m1=l,m2=4 b m1=3,m2=—l c m1=0.5,m2=l
4 3 2
d m1=3,m2=— e m1=i,m2=0.3 f ml—ll,m2=——
7 2 10 5
E Find the gradient of a line that is parallel to a line with gradient:
a 4 b -2 c 3 d -02

e Find the gradient of a line that is perpendicular to a line with gradient:

-1.5 d 2
2)

a 1 b -6 c
o What is the gradient of a line that is perpendicular to a line with a gradient of 0.8?
Select A, B, C or D.

A 02 B -1.25

-0.2 C 125 D

e What is the gradient of a line that is parallel to a line that goes through P(0, 3) and
Q(5,-2)? Select A, B, C or D.

A1 B -1 - D=
5 5
0 What is the gradient of a line YA
perpendicular to the line shown? 5
Select A, B, C or D. 4
3_
A > B -5
3 2]
c 2 p ! 1
- 2 - T P T T T T
-5 4 -3-2-10 2 3 4 5%
—2-
—3-
4
-5+
/

O Foundation O Standard O Complex
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e Calculate the gradient v
of each line shown and
test whether:
Q(-3, 6)
a AB| CD
b PQLCD. A0, 4)
P(_77 3)
_ B(3,0) _
) TN N*
\

e A line passes through the points R(-5, 2) and S(1, 4). What is the gradient of a line:
a parallel to RS? b perpendicular to RS?

TECHNOLOGY !
Parallel and perpendicular lines 4

Use dynamic geometry software to find out if sets of linear functions represent parallel or
perpendicular lines.

1 Parallel lines

Graph the following lines and use the Slope/Gradient function to find their gradients
and check whether they are parallel using m, = m,.

a 5x—3y=0andy=% b x+y+4=0andx+y-6=0
¢ x-2y=0andy=0.5x d y=5x-9and5x-y-1=0

2 Perpendicular lines

Graph the following lines and use the Slope/Gradient function to find their gradients
and check whether they are perpendicular using m, X m, = -1.

a y=0.6x+2andy=§x b x-4y+1=0andy=-4x-3
c 3x—2y=0andy=—2—3x d y=2x+4andx-2y-1=0

O Foundation O Standard O Complex
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Graphing linear functions

A relationship between 2 variables, x and y, whose graph is a straight line is called a linear

«l
": relationship. The expression of that relationship as an algebraic formula, such asy = 3x + 2,
is called a linear function or linear equation.
vid
Gre:pﬁi(:\g
linear
equations
Graph y = 3x + 2 on a number plane and find its x- and y-intercepts.
Interactives
Graphing
lines SOLUTION YA y= 3x+2
Function 6
builder: Complete a table of values. Choose x values 5
Basics q .
close to 0 for easy calculation and graphing. 4
Function
builder X -1 0 1 3
killsh . 2 5 ; 2
Zr'?:h;fg‘ x-intercept / ~ y-intercept
ctaions Graph (-1,-1), (0,2) and (1, 5) on a number ol
plane. Rule a straight line through the points, _'5 _'4 _'3 _'2 {0 i '2 I3 l; '5 X

Worksheets place arrows at each end, and label the line

A page of s . -2
e with its equation. 2
3]
A page of
nulmber The x-intercept is found by substitutingy =0 -4
panes into the equation y = 3x + 2: | 5]
Graphing
linear 0=3x+2 —6-
equations v
3x=-2
%= —% which agrees with what is shown on the graph

The x-intercept is —%.

The y-intercept is found by looking at the graph, or looking at the constant term in the
equation y = 3x + 2, or substituting x = 0 into the equation y = 3x + 2 (which has already
been done for the table of values).

The y-intercept is 2.

18 Nelson Maths 10 Advanced 9780170465588



Example 9

Find the x- and y-intercepts of the line 2x - 3y = 6 to draw its graph.

SOLUTION

For x-intercept, y = 0:

2x-3X0=6
2x=6
x=3

The x-intercept is 3.

For y-intercept, x = 0:

2X0-3y=6
-3y=6
y=-2

The y-intercept is -2.

(@ Testing if a point lies on a line

Plot both intercepts on the axes, draw a line
through the 2 points and label the line with
its equation.

A point lies on a line if its (x, y) coordinates satisfy the equation of the line.

Example 10

Test whether each point lies on the line x - 2y = 5.

a (17,6)

SOLUTION

a Substitutex=17,y=6intox-2y =5.

LHS = x -2y
=17-2%6
=5

RHS =5

LHS = RHS, so (17, 6) lies on the line.

9780170465588

b (8 -4)

b Substitute x =8,y = -4 intox -2y = 5.
LHS =x- 2y
=8-2x(-4)
=16
RHS = 5

LHS # RHS, so (8, -4) does not lie on
the line.

Chapter 1 | Graphing lines
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Video
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(@ Horizontal and vertical lines

The equation of a horizontal line is of the
form y = ¢ (where c is a constant number).

Ji

Note: The x-axis has equation y = 0.

Example 11

Find the equation of the line that is:

0

A

/

The equation of a vertical line is of the form
x = ¢ (where c is a constant number).

YA

A

\)

()
=<y

\ )

Note: The y-axis has equation x = 0.

a parallel to the x-axis and passes through the point (1, -6)

b always 3 units to the left of the y-axis.

SOLUTION

a The equation of the line is y = —6.

<Y

Nelson Maths 10 Advanced

b The equation of the line is x = -3.

=Y
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EXERCISE @ ANSWERS ON P. 598

Graphing linear functions U FI(R)C
n Graph each linear function on a number plane, and find: E"‘g‘“
i itsx-intercept i its y-intercept.
a y=3x-1 b y=2x+5 c y=-x+4
d y=-2x-2 e y=4x f y=§+3
e Graph each linear equation after finding its x- and y-intercepts. "“‘g‘“
a y=4-2x b 2x=4y-8 cC y—x=6
d 3x-2y=12 e 2x+2=5 f 6—x=2
g y=4+2x h 5x+3y—-15=0 i 3x—y=6
i 2x—5y—-20=0 k 4x+2y—8=0 I x—-4y-2=0
n Test whether the point (3, -1) lies on each line. E"‘,‘i’gLE
a y=2x-5 b x-y=4 c y+2x=5
d y=x-4 e x+y=5 f 3x+y+8=0
n Which point lies on the line y = 6x - 5? Select A, B, C or D.
A (-1,11) B (3,-13) C (-2,-17) D (-5,25)
B Find the equation of each line shown. ‘x‘}l':‘l”‘
Aa Ay b
6 —]
- 5 -
4 —
3 —]
2
1
T T 1 T T T T %
%6 -5 ¢ -3 -2-1| 1 2 3 4 5 6
-2 —
- 3 i
-4
-5
—6
\ Yy Vv

>
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n Graph each set of lines on a number plane.

a x=2%,y=—3,y=1 b x=6,y=—2,x=-%

Q ° Find the equation of the line that is:

R a horizontal and passes through the y-axis at 2

C b vertical with an x-intercept of 4

parallel to the y-axis and passes through the point (-1, 4)
parallel to the x-axis and passes through the point (0, -2)
3 units above the x-axis

1 unit to the left of the y-axis

drawn through the points (-1, 6) and (2, 6)

drawn through the points (-1, 8) and (-1, 2).

o Q = 0o o O

n Which point lies on the line 4x + y = 1? Select A, B, C or D.
A (-1,5) B (-27) C (69 D (_5,1)

n Which line is horizontal and passes through the point (8, -2)? Select A, B, C or D.
A y=8 B x=8 C y=-2 D x=-2

@ a What is another name for the line y = 0?

c b What is another name for the line x = 0?

The gradient—intercept equationy =mx + ¢

:“: () The gradient—-intercept form of a linear equation

The equation of a line is y = mx + ¢, where m is the gradient and c is the y-intercept.
Videos

Gradientand  y = mx + c is called the gradient-intercept form of a linear equation.
y-intercept

of a line
The gradient- [ o )
intercept ”
formula
Find the gradient and y-intercept of the line with equation:

Interactive x4

Graphing — _ — _ _ X -6 =

slape. a y=-4x+9 b y=10-6x c y= 5 d 3x+2y-6=0
intercept

SOLUTION

Puzzles

Equation a y=-4x+ 9isin the formy = mx + c.

of aline

Equations .. gradient m = —4 and y-intercept ¢ = 9.
in gradient

form

[ Foundation QO Standard ) Complex
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b y=10- 6xcan be rewritten as y = -6x + 10. g
.. gradient m = -6 and y-intercept ¢ = 10.
Spread§heet
c y= 3X+4 .an be rewritten as y= L e Ztrfam,'glﬂf
2 2 2 lines:
.. gradient m =§ and y-intercept ¢ = 2. yemene
d 3x+ 2y-6=0can be rearranged in the form y = mx + c.
3x+2y-6-3x=0-3x
2y-6=-3x
2y=-3x+6
2y i -3x+6
2 2
E3%
=243
Y=
.. gradient m =—% and y-intercept ¢ = 3.
Example 13
Graph each linear function by finding the gradient and y-intercept first. :‘ ‘.0
a y=-2x+5 b y=§x—2
4 Video
Graphing
SOLUTION y=mx+c

a y=-2x+ 5hasagradientof -2and a
y-intercept of 5.

«  Plot the y-intercept 5 on the y-axis.
« Make a gradient of -2 = _TZ by moving
across 1 unit (run) and down 2 units

(‘negative’ rise) and marking the point
at (1, 3).

« Rule aline through this point and
the y-intercept.
Don't forget to label the line
with its equation ‘y = —2x + 5' _6 y=-2x+5

9780170465588 Chapter 1 | Graphing lines 23



EXAMPLE

12

24

b y= %x—z has gradient % and y-intercept -2. y

y= %x =2
«  Plot the y-intercept -2 on the y-axis. " /
3

. Make a gradient of 3 by moving across

4
4 units (run) and up 3 units (rise) and
marking the point at (4, 1).

« Rule aline through this point and
the y-intercept.

Example 14

Test whether each line is parallel to y = -2x + 3.

a y=2x+3 b y=-2x+1 c y=-2x d y=5x+3
SOLUTION

Parallel lines have the same gradient. The line y = -2x + 3 has the gradient m = -2.
a y=2x+ 3 hasadifferent gradient, 2, so it is not parallel to y = -2x + 3.

b y=-2x+ 1 has the same gradient, -2, so it is parallel to y = -2x + 3.

¢ y=-2xhas the same gradient, -2, so it is parallel to y = -2x + 3.

d y=5x+ 3 has a different gradient, 5, so it is not parallel to y = -2x + 3.

EXERCISE @ ANSWERS ON P. 600

The gradient-intercept equationy = mx + ¢ U F R

n Find the gradient and y-intercept of each line.

a y=3x-2 b y=-2x+7 c y=x+4 d y=9-x
_3x _ _X_ =2x+18

e y—4+6 f y=x 9 y=3 11 h y -

i =—243—x i y=2x-3) k 11-3x=y | Zx2_7=y

E Find the equation of a line with:

a agradient of 2 and a y-intercept of 1 b agradient of ; and a y-intercept of 2

¢ agradient of -7 and a y-interceptof 5 d  a gradient of —% and a y-intercept of 3

e m=-2,c=-3 f m=—3,c=%

>
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e Graph each linear function by finding the gradient and y-intercept first. ( 5‘;'?5
a y=2x+1 b y=3x-2 c y=2x d y=§_
e y=-2x+3 foy=-= g y=—22 h y=¥2

n Write the equation of a line with a gradient of 2 that passes through the origin.

R

B Match each equation to its graph below.
R a y=4dx+1 b y=-4x+1 c y=-4x-1 d y=4x-1

A y B y

C yV D y

— :

e For each given line, select the lines that are parallel. There may be more than "
p ONe answer. :
a y=x+6
A y=6x B y=6-x C y=x+1 D y=2x
b y=3x+10
A y=10x+3 B y=3x-1 C y=1-3 D y=4+3x
c y=§+5
A y=2x-1 B y=*’T+6 C y=1-3 D y=x+2
d y=6
A y=2x+6 B y=6x C y=-1 D y=10

[ Foundation O Standard |3 Complex
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e y=4x

A y=4x-2 B y=4x+3 C y=4 D y=1-4x
f x=10

A y=10 B y=10x C x=2% D x=-6

e For each set of linear functions, find a pair of equations whose graphs are parallel lines.

R @ y=4x+3 y=x+2 y=4x-6 y=2x
b y=5x+1 3x-y+7=0 y=3x-2 y=-5x+2
) .
e EBUEYENITIQIEESIESE Maths without calculators
Quiz H
i Percentage of a quantity
I | T S e S e e O
Learn these commonly-used percentages and their fraction equivalents.
Percentage 50% 25% | 12.5% | 75% 20% 10% ‘ 33%% 66%%
Fraction l l l E l l l 2
2 4 8 4 5 10 3 3
Now we will use them to find a percentage of a quantity.
1 Study each example.
a 20%><25=%x25 b 50%><120=%><120 c 12.5%><32=§><32
=5 = 60 =4
d 75%x56 = 2 x60 e 33.%x27=:x27 f 663%x60=2x60
=(1x60)x3 =9 =[1x60)x2
4 3
=15x3 =20x%2
=45 =40
2 Now simplify each expression.
a  25%x44 b 331%x120 c  20%x35 d 663%x 36
e 10% X 230 f 12%% X 48 g 50% X 86 h 20% x 400
i 75% x24 j 33%% x 45 k 25%x 160 I 10% x 650
m 12.5% X 88 n 66%% x21 0o 20% X 60 p 75% % 180
26 Nelson Maths 10 Advanced 9780170465588



Extension: The general equation

ax+by+c=0

A linear equation written in gradient-intercept form, such asy = —%x + 2, can also be EXTENSION

written in general form (3x + 4y — 8 = 0). Note that, for the general form, all the terms on the i
left-hand side of the equation are written with no fractions, and only 0 is on the right-hand side. 0‘:
Sometimes the general form is neater and more convenient.

Video
(D The general form of a linear equation The general
equation

ax+ by +
The general form of a linear equation is written as ax + by + ¢ = 0, where a, b and c are €=0
integers and a is positive.
Worksheet
Parallel and
perpendicular
Write each linear equation in general form. t}lzzle
Inear
2 3 G
a y=6x+2 b y=-x+2 ¢ y=2x-- code puzzle
SOLUTION
a y=6x+2
0=6x-y+2 subtracting y from both sides
6x-y+2=0 swapping sides so that 0 appears on the RHS
b y= —Ex I 2
3
3y = 3(—§x+2) multiplying both sides by 3 to remove the fraction
3y=-2x+6
2x+3y=6 adding 2x to both sides
2x+3y-6=0 subtracting 6 from both sides
3
(o] =2x-=
Y S
5y = S(Zx—g) multiplying both sides by 5
S5y=10x-3
0=10x-5y-3 subtracting 5y from both sides
10x-5y-3=0 swapping sides so that 0 appears on the RHS
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EXTENSION

EXAMPLE

15

EXAMPLE

16

28

Example 16
Find the gradient and y-intercept of the line whose equation is 5x + 2y - 10 = 0.
SOLUTION

Rewrite 5x + 2y — 10 in the form y = mx + c.
Make y the subject, solve for y.
5x+2y-10=0

2y-10=-5x subtracting 5x from both sides
2y=-5x+10 adding 10 to both sides
= —5x2+ L dividing both sides by 2
_ =5x +5 Aim to have y on its own
T2 on the LHS of the equation.

.. gradient, m = —% and y-intercept, ¢ = 5.

EXERCISE @ ANSWERS ON P. 601

The general equation ax + by +c =0 U FIRIC

c Write each linear equation in general form.

R a y=x+2 b y=3x-1 c y=8+5
cd x+2y=3 e x-2y=6 f y=8x+2

g y+3=6x h 2y=x-6 i y=l;x+2
e Find the gradient and y-intercept of the line with equation:
R a 2x+y=6 b 8x-2y=10 C 3x-2y+4=0
Cd y+2x-1=0 e 2x+y+5=0 f 4x+3y-12=0

o Find the gradient, m, and the y-intercept, c, of the line with equation x - 3y + 5=0.
Select A, B, C or D.

A m=-1,¢c=5 B m=§,c=§ C m=1l,c=-5 D m=§,c=—§
o Which statement is FALSE about the line whose equation is 3x + y — 6 = 0?
R Select A, B, C or D.
c A [Its gradient is -3. B Its y-intercept is —6.
C Its x-intercept is 2. D Itis parallel to the line y = -3x.

[ Foundation O Standard ) Complex
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9 Express each linear equation in general form. plaat @
R a y=§+l b y:—s_x.g.i c y:ﬁ_z
c 3 4 8 2 4 5
3 3x 9x: 7
d =—£—_ e =4 -
Y 2 Y 2 10 15

INVESTIGATION

A line, its gradient and a point

1 The graph shows the line y = 3x — 2.
a  What is its gradient?

b If (x, y) is any other point on the line, show that m= y——i
=
¢ Explain why y_—i =3
=

d  Hence show that this equation simplifies to y = 3x — 2.

2 The graph shows the line y=— % x+3.

a What is its gradient?
y+2
Y

b If (x, y) is any other point on the line, show that m=
Explain why 22 =2
¢ Explainwhy"—=->

d  Hence show that this equation simplifies to y = —gx +3.

3 The equation of a line is given by %= %.
X—

a  What is the gradient of the line? |

b Can you give the coordinates of a point on this line by
looking at its equation? Why?

4 Write the equation of a line that passes through the point (-3, 5) and has a gradient equal
to 2. Compare your result with other groups.

5 A line with gradient m passes through the point (x;, y,).

a Showthatm=2"2 , where (x, y) is any other point on the line.
X )

b  Explain whyy — y, = m(x — x,).

[ Foundation O Standard | Complex
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Extension: The point—gradient equation

Yy =y, =mx - x)

There is a formula for finding the equation of a line if we know its y
gradient m and a point on the line (x,, y,).
Let (x, y) be any other point on the line.

EXTENSION
(x1, 1)

YN
X=X,

Then m=
gradient=m
ory—y, = m(x—x,).

This is called the point-gradient form of a linear equation.

(i) The point—gradient form of a linear equation

The equation of a line with gradient m and which passes through the point (x;, y,) is:

y=yi=mx—x,)

«l
&
i Find the equation of the line with a gradient of g that passes through the point (-2, 1).
vid
The pzﬁw- SOLUTION
gradient
formula 2
m=§,x1=—2,y1=1. 3y—3=2x+4
y=y=mx—x) Oty 2l
2x-3y+7=0

y=1=2[x-(-2)

3(y-1)=2(x+2)

In general form

)
o: g Find the equation of the line passing through the points (1, 3) and (4, -3).
. SOLUTION
Video
The point-
gradierlw First find the gradient of the line by using the points (1, 3) and (4, -3).
ormula
i)
4—1 (X1, y1) (X2'y2)
e
3
=-2
Now use y — y, = m(x — x,) with m = -2 and (1, 3). Either point (1, 3) or (4, =3)
can be used to find the
y—3=-2(x-1) equation of the line.
=-2x+2
y=-2x+5 or 2x +y - 5= 0in general form
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OR: using the other point (4, -3) instead: EXTENSION @
y—(=3)=-2(x—-4)
y+3=-2x+8
y=-2x+5 or 2x +y - 5= 0in general form

EXERCISE @ ANSWERS ON P. 601

The point—gradient equation y - y, = m(x - x,) U F RIC

In this exercise, express all equations of lines in general form.

o Find the equation of each line, given a point on the line and the gradient. E’“}l';’“
a (2,5), gradient 2 b (-6,4), gradient -1 ¢ (3,-8), gradient 4
d (-1,-2), gradient % e (2,-8), gradient —é f (-1,7), gradient -3
g [ %,—3], gradient -4 h [—4 - % ), gradient 3 i (-2,-6), gradient -2

e 4 lines a, b, c and d intersect at P(3, -2). y

R The gradients of a, b, cand d are 1, —%, -4

C .
and é, respectively.

i
Z
=Y

a Copy the diagram and correctly label
the lines a, b, c and d.

3=
b Find the equation of each line. /

/

e Find the equation of the line passing through each pair of points. E",‘i’g“
a (7,3)and (10, 6) b (8,10)and (-2,2) ¢ (-1,3)and (5,8)
d (2,-2)and (-1, 6) e (4,-3)and (6,-6) f (-1,-2)and (2,3)
g (-10,2)and (1,-4) h (-3,6)and(1,2) i (-4,-9)and(-1,-5)

o 2 lines k and [ intersect at (-1, 4). Line k has a gradient of —%, while line [ has a gradient

n Of 3. Find the equations of lines k and .

C

e Find the equation of a line with a gradient of -4 and an x-intercept of 5.
R/ C
e A line passes through the y-axis at (0, 6) and has a gradient of ; What is its equation?

R C

>
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o A line with a gradient of % passes through the midpoint of (5, 6) and (1, 10).

EXTENSION

R Find the equation of the line.
c

9 A line with a gradient of —g passes through the midpoint of (-8, -2) and (-2, 20).

p Find its equation.

C

o The gradient-intercept form of a line, y = mx + ¢, can also be used to find the equation

p of aline, given its gradient and a point on the line.

c a Usey=mx+ cto find the equation of the line with gradient 2 that passes through
the point (2, 5).

b Compare your equation with your answer to question 1a.

@ The point-gradient formula can be converted to a formula for finding the equation of a
p line passing through 2 points (x;, y,) and (x,, y,).

K=V =.YZ_yl X

€ a Prove that the ‘two-point formula’ is
=0 =

b  Use the two-point form to find the equation of a line passing through the points
(7, 3) and (10, 6).

¢ Compare your equation with your answer to question 3a.

Finding the equation of a line

 Example 19
«l . o q
’% 2 Find the equation of each line.
a y b
Video 4
Finding the
equation of 34
aline
2=
Worksheets 14
Finding the
equation of ]
aline _110 2 3 4 X
A page of
lines -2
—3
Puzzle
Straight-line o
equations

O Foundation Q Standard ) Complex
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SOLUTION

a Select 2 points on the line to find the

gradient, say (0, -3) and (2, 1).
from the graph

y-intercept: ¢ = -3

.. the equation of the lineisy =2x-3. y=mx+c
We can check that this equation is

correct for any point on the line,

say (3, 3).

Whenx=3,y=2%x3-3=3.

Find the gradient of the line passing
through (0, 2) and (2, 0).

_rise _ —

gradient: m from the graph

y-intercept: ¢ =2 rise = -2
-]
.. the equation of the lineisy=-x+2. y=mx+c¢ 0 1 2 2
run = 2
EXERCISE @ ANSWERS ON P. 601
Finding the equation of a line U FIRIC
G Find the equation of each line. EXAMPLE
R 'Y 7
c
6 6
e
a/ ;.
b
-+ T > T T T T ™™
INAAEUE. N = EREEEN ) 6%
-2 = )
f
<] B —4
/ Y
9780170465588 Chapter 1 | Graphing lines 33



>

e Find the equation of each line.

R a YA b YA c
c
(3,3)
/2 (4,4) - 0 ~
=~ 0 g
Y Y
d YA e y f YA
- —1 (—4,2
~ 3\ - — )
6 =3 < >
= > 0 X
~— & ™
Y o~ 21N
g YA h YA i Vi
(5,5)
- > 1.5
0 X 2/ <1 >
0/ X
~10 - 1 | Ly
— 0 X /
/w Y Y

INVESTIGATION

Sausage sizzle

A local football club is organising a sausage sizzle on Saturday to raise money to buy new
equipment. It costs $50 to hire a gas bottle to run the barbecue and each sausage in bread
costs $1 to make. They hope to sell 100 sausages in bread.

1 Copy and complete this table to show the cost of making sausages in bread. Include the
cost of hiring the gas bottle.
No.ofsausages ;5 55 30 4 50 60 70 8 9 100
in bread (x)
Cost (Sy) 50 60
2 Find the linear equation (formula) for y that represents the cost of making x sausages
in bread.
3 Use an appropriate scale to construct a graph that shows the cost of making from x =0

to 100 sausages in bread. Label your axes and give your graph an appropriate title.

o

O Foundation O Standard O Complex
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How much will it cost to make 35 sausages in bread?

4

5 How many sausages in bread can be made for $132?

6 How much would it cost to make 120 sausages in bread?
7

a If the club sold all 100 sausages in bread for $5 each, how much money would
they take?

b How much profit would the club make?

Equations of parallel and

perpendicular lines

Find the equation of the line parallel to y = 8 — 3x that passes through the point (-1, 6). :‘,
| § 4
SOLUTION
Worksheet
o o Writing
For y = 8 - 3x (or y = -3x + 8), the gradient is m = -3. equations
q q of lines
A line parallel to y = 8 — 3x, will also have m = -3.
Using the point-gradient formula y - y; = m(x - x;) with m = -3 and point (-1, 6): exreNsion
y-6=-3x-(-1)]
=-3(x+1)
=-3x-3
y=-3x+3
OR: Using the gradient-intercept equation y = mx + ¢ = —3x + ¢, where c is a constant. Video
Equations of
To find the value of ¢, substitute the point (-1, 6) into the equation: parallel lines
y= SBEARe Puzzles
— — — Li
6=-3X (—1) ar € x=-1,y=6 eql:::izgs
6=34+c match-up
Equations of
c=3 parallel lines

.. the equation isy = -3x + 3.

9780170465588 Chapter 1 | Graphing lines 35



Example 21

«l . ’ . q
- Ko Find the equation of the line perpendicular to 3x - 4y + 6 = 0 that passes through the

point (5, 4).

Video
Equations of SOLUTION

perpendicular
lines

To find the gradient of 3x - 4y + 6 = 0, first convert it to the form y = mx + c:

3x-4y+6=0
3x+6 =4y
4y =3x+6
y:3x+6
4
y=§x+§ y=mx+c

. 3
.. gradient = .

.. gradient of perpendicular line = L the negative reciprocal of 3
3

4

A Using the point-gradient formula y — y, = m(x - x,)
y—4=—§(x—5) X =5y =4
3(y-4)=-4(x-5)
3y-12=-4x+ 20
4x+3y-32=0 In general form.
OR: Using y = mx + c, the equation of this line is y = -—% +c

To find the value of ¢, substitute the point (5, 4) into the equation.

4=[—i]x 5+¢
3
=2
3
32
C=—
3
L 4x | 32 —4x+32
.. the equationisy = —T“f‘% ory= xs :

Converting to general form: 4x + 3y -32=0

36 Nelson Maths 10 Advanced 9780170465588



EXERCISE @ ANSWERS ON P. 601

Equations of parallel and perpendicular lines U FIRIC

0 Find the equation of the line that is parallel to: "‘5"‘0"'-‘
R @ Y =2x+9and hasay-intercept of 4
C b y=3xand has an x-intercept of -2

cC y=5- % and passes through (-1, 6)

d 2x-y=6and passes through (5, -2)
e y=-5x-8and passes through the midpoint of (3, -10) and (-5, —6)
f 2y =x-3and passes through (6, -7)
e Find the equation of a line that is perpendicular to: "‘;";‘-‘

R a y= % and has a y-intercept of -2

c .
b y=-5xand has an x-intercept of 1

¢ y=3x-1and passes through the x-axis at 4
d = xT—G and passes through (1, -6)
e Xx+Yy-6=0and passes through (-4, 2)
f 3x-y-9=0and passes through (-10, -7)
e a Find the gradient of interval ST in the diagram. YA T(2,6)
Find the midpoint of ST. b
¢ The dotted line is perpendicular to ST
and passes through its midpoint. What is A
its gradient? = / x
d Find the equation of the dotted line, in the S(-2,-2) a
formy =mx+c.
Y
o a Find the equation of line  in the diagram. YA
r b Find the gradient of line j (which is 1
perpendicular to line h). lﬂ ~3
(3,2)

¢ Find the equation of line j.

l

o

‘/
9

6 a  Find the equation of line k. Vi
k\) ~.18 w
r b Find the coordinates of point A. N
€ ¢ Find the gradient of line w. < e >
0 AN x
d Find the equation of line w. S
m=-%
e Find the coordinates of point B. 5

/
A
[ Foundation QO Standard | Complex
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DID YOU KNOW? g,_
\ 4
Constants 3,<->\:
Expressions like ‘k is a constant’ are often used in mathematics, but constants are also used

in areas such as physics, chemistry, biology and astronomy. A constant may be:

® anumerical part of an algebraic expression. For example, in the expression 3x* + 5,
the 3 and 5 are constants and 5 is usually called the constant term.

e aquantity that has a fixed value for an expression or calculation. For example, in the
equation of a line, ax + by + ¢ = 0, the a, b and c are constants (while x and y are variables).

e anumber or quantity that does not change in any circumstances. Examples are ¢
(the speed of light) in the formula E = mc? and 7.

Other constants that do not change include Faraday’s constant, Planck’s constant,
Boltzmann’s constant, Avogadro’s number, 1 astronomical unit, and the gravitational constant.

1 Find the symbol and value of each of the constants listed above.

2 Explain the meaning of the word ‘constants’ in this saying:
‘There are only 2 constants in life—death and taxes’.

INVESTIGATION GI i

Regions on the number plane

This is the graph of y = 3x + 2 from page 18. Ny y=3x+2
Every point on the line, such as (-1, -1), (0, 2)
and (1, 5), satisfies the equation y = 3x + 2.

It then follows that any point not on the line
does not satisfy the equation y = 3x + 2.

So for any point not on the line, it either
satisfies the inequality y > 3x + 2 or y < 3x + 2.

,_._
o
o -
-
o
=Y

For example, (5, 1) does not lie on the line.

Substitute x =5,y =1intoy = 3x + 2.

LHS =y RHS=3x5+2

=1 =17
LHS < RHS, so (5, 1) satisfies the inequality
y<3x+2
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1 Copy this table.

Point y>3x+2 y<3x+2
(5.1) v
3.3)

(-4.2)

(-2,-6)

(0.-3)

2-2

2 Test each point in the table for y = 3x + 2 and tick whether it satisfies the inequality
y>3x+ 2o0ry < 3x+ 2. The last 4 rows have been left blank for you to choose points
that are not on the line.

3 Do you notice a pattern between the points that satisfy y > 3x + 2? Can you describe it
in words?

Graphing linear inequalities

y =3x+ 2is alinear equation and its graph on the number plane is a line.

)
K 4
y>3x+ 2 (ory < 3x+ 2) is alinear inequality and its graph on the number plane is a region. L
Any line drawn on a number plane divides the plane into 2 regions or ‘half-planes’. Video
Graphing
linear
() Linear inequalities on the number plane inequalities
The graph of y = mx + ¢ divides the number M Worksheet
o g A page of
plane into 2 regions. () ,' lines and
* ,I regions
The region ‘above’ the line is the graph of Y
/
y>mx+ec. //,,/ y<mx+c
The region ‘below’ the line is the graph of 4

y<mx+c.
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Example 22

Graph the linear inequality y > 2x — 1 on a number plane.

First sketch y = 2x - 1 as a dashed (broken) line, Yhy=2x-1
because it is not part of the region of the inequality. 4
Then test a point that is not on the line, an ‘easy’ test point 5
point such as (0, 0). (0, 0) \ K
y=2x-1 - . >
0 ,' 1 X
LHS =0 -1
RHS=2x0-1
==l ,I,
roy
LHS > RHS, so (0, 0) lies in the region or half-plane YA
where y > 2x - 1, so shade and label that region. 4
y>2x-1 2
Note that the shaded region is — A : —~
‘above’ the liney = 2x — 1. 10 S 1 X
,I
[ |
Example 23
Graph each linear inequality on a number plane.
a 3x+y<-2 b x<2 c y>3
a The inequality 3x + y < -2 involves ‘<, Yi
‘less than or equal to’, so the line 61
3x + y = -2 will be included with 3x+y=-2 >
the region. :'
First sketch 3x 4+ y = -2 as a solid line, 5]
not dashed.
(3,00 \']
Rewriting in the form y = mx + c. - ——
-6 -5-4-3-2-1Y] 1 2 3 4 5 6%
y=-3x-2 =1
Then test a point that is not on the line, Il
such as (-3, 0). ™3
-4
—5
—6
|
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3x+y=-2
LHS=3X(-3)+0
=)
RHS =-2

LHS < RHS, so (-3, 0) lies in the
region or half-plane where 3x + y < -2,
so shade and label that region.

First, sketch x = 2 as a dashed vertical line.

To graph x < 2, we want the half of
the plane where the points have
x-coordinates that are less than 2.

This would be the region on the
left side of the line.

For example, for (0, 0), 0 < 2.

First, sketch y = -3 as a solid
horizontal line, as it is included in
the region y > -3.

To graph y > -3, we want the half

of the plane where the points have
y-coordinates that are greater than -3.
This would be the region above the line.

For example, for (0, 0), 0 > -3.

9780170465588

YA
6_
5_
4]
3_
2_
3,00 \']
EEEEEE I ERERERE
3x+y<-2 Ed
—4
_5_
—6
Y
YA A i A
: 1
w=20 1
! x<2 !
1 ]
< — < —
0 2 X 0 12 X
: I
y y \ y
YA
- 0 ?C
< 31 y=3"
Y
YA
= 0 ~
y=-3
<t _3 ==
Y
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EXAMPLE

22

EXAMPLE

23

42

(D Graphing linear inequalities on the number plane

1 Graph the linear equation on the number plane first. If the inequality involves > or <,
then graph a dashed line.

2 Test a point on one side of the line.

If it satisfies the linear inequality, then shade the region or half-plane that contains that
point. If it doesn’t, then shade the other region or half-plane.

4 Label the region with the linear inequality.

EXERCISE @ ANSWERS ON P. 602

Graphing linear inequalities U)(F)Ps(R)(C

n Graph each linear inequality on a number plane.

R a y>2x b y>7-x c y<l-x
cCd y>4x+2 e y>2-x y<3x-4
n Graph each linear inequality on a number plane.

R a y>2 b y<1 c x<3
cd x>-4 e y<-2 x<2

B Which point lies in the region represented by the inequality y > 4 - x? Select A, B, C or D.

n Which point does not lie in the region represented by the inequality 2y — x > 6?
Select A, B, C or D.

E Which region contains the point (-6, -2)? Select A, B, C or D.
A x<-8 B y<-3 C y+2<-2x D y<x
n Which region does not contain the point (5, 4)? Select A, B, C or D.
A x+y<10 B x<6 C y>0 D y>x-1
Which inequality is represented by the region shown? 197
Select A, B, C or D. ‘\\
A 2x+y<2 2 T
B 2x+y>2 R
C 2x+y<2 IR x
D 2x+y>2 V |
e Graph each linear inequality on a number plane.
R a y>x-12 b x-y>-5 C 4-y>x d y>2x-5
C ¢ 2p<-4x+12 d 6x+3y>12 e -2y<6-x f —24x-8y>-48

O Foundation O Standard O Complex
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a Find the linear inequality represented by each region shown.

R a y“ b y‘
c 10 T 10 /
5 : 5 //
-t / - -t ‘/ -
15 =10 =5 O T s bkt “15--10- =/ 0 5 1o 15*
5 // 5
“-10 Vi 10
| \
@ Y d 7\
10 10
19U “ 19U
5 L
e O s s X 15 -10 -5 O 5 10 15%
5 545
10 104 -
\ \
= YA f Yl
10 10
\\; g
I~ :I
Y P
215 -10 -5 0 \5\ 10 15% 15 10 5 9 5 10 15%
5 =5
™N J
10 N Z10
\ \

@ The local soccer club is having a fete to raise funds for upgrades to their fields. They
will get to keep the money from the sale of entry tickets. The upgrade will cost the club
$6000. The club will sell adult tickets for $30 each and children’s tickets for $15 each.

PS

R
c a Letxbe the number of adult tickets sold and y be the number of children’s

tickets sold. The club needs to raise at least $6000. Write an inequality to represent
this situation.

b  Simplify the inequality.
¢ Graph the inequality on a number plane and determine 5 combinations of ticket
sales that will generate the $6000 required for the upgrade.

m A scooter hire business has weekly expenses of $1600. They hire out electric scooters for
$25 a day, or regular scooters for $10 a day. Use an inequality to suggest combinations
for the number of regular and electric scooters the business must hire out every week in
order to cover the costs of $1600.

PS
R

O Foundation O Standard | Complex
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POWER PLUS aNswers oN . 604 I

+
1  Aline is drawn through the points A(0, -2) and B(3, 0). The x-coordinate of a point C l
on ABis 9. Find:

a the gradient of AB b the equation of AB ¢ the y-coordinate of C.
2 The point (-1, 6) lies on the line kx + 3y - 13 = 0, where k is a constant number. Find k.
3 Z(-1, 3) is the midpoint of the interval joining A(-4, 7) and B. Find the coordinates of B.

4 The circle has XY as a diameter and centre Z. What are the coordinates of X?

YA

Y(l, 1)
= 0 ;
\\%(4’ _1)

\

5 Show that the points (4, 2), (10, -4) and (1, 5) are collinear.

6 a Find the gradient of any line parallel to 3x + 2y = 4.
b Find the equation of the line that passes through the point (0, -1) and is parallel to
3x+2y=4.

7 A(-1,4),B(4,6),C(2,7) and D are the vertices of a parallelogram.
Find the coordinates of D.
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(1) CHAPTER REVIEW :
—
>
w
) =
-
Language of maths "< P
w
axes distance exact answer general form -
Quiz &
gradient gradient—intercept form horizontal interval Langtiagi of ]
maths
length linear function inequality midpoint o
parallel perpendicular point-gradient form reciprocal G'::;ﬁﬁ .
rise run surd vertical ones
X-axis X-intercept y-axis y-intercept
1 What is the difference between the y-axis and the y-intercept?
2 When finding the length of an interval on a number plane, what is meant by an
exact answer?
3 What measurement is the fraction given by the vertical rise of a line divided by the
horizontal run?
What is the everyday meaning of the word intercept? Look it up in a dictionary.
5 What is the property of the gradients of perpendicular lines?
6 What are the 4 inequality symbols and what is the meaning of each one?
. K3
Topic summary e
+ How can you find the gradient of a line? Worksheet
« Whatisy = mx + c? oo
0
« How can you test whether a pair of lines are parallel? e
«  What parts of this topic did you find difficult?
Print (or copy) and complete this mind map of the topic, adding detail to its branches and using
pictures, symbols and colour where needed. Ask your teacher to check your work.
Length, m.idpoint Parallel and
and gradient of dicular li
an interval perpendicular lines
Graphing linear Graphing linear
inequalities \ / functions
GRAPHING LINES
Equations of / \ The gradient-intercept
parallel and equation
perpendicular lines y=mx+c
Finding the
equation of a line
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&
E ‘e @ TEST YOURSELF ANSWERS ON P. 604
7]
-3 Quiz
= Test °The ertices of a quadrilateral HJKL are H(-8, -5), J(-1, -2), K(2, 5) and L(-5, 2)
g yourself 1 v qu ’ ’ ’ ’ ’ ’ .
- a Find the exact length of the sides of the quadrilateral.
(7]
e b  Find the gradient of each side of HIKL.
; ¢ Find the exact length of the diagonals HK and JL.
E EXTENSION d What type of quadrilateral is HIKL?
g
5 e Find, correct to the nearest degree, the angle of inclination of a line with gradient:
a 3 b > c -1 d -2
4 3

eA line passes through the points V(8, -1) and W(10, -2). What is the gradient of a line:

a parallel to VW? b perpendicular to VW?
o Graph each linear equation on a number plane.
a y=-5x-1 b x+2y=16 c 3x-4y-12=0
H Which point lies on the line of 3x + y = 2? Select A, B, C or D.
A (1r 0) B (2! 4) c (_1’ 5) D (_1a _5)
n Write the gradient, m, and y-intercept, c, for each linear function.
a y=2x-10 b y=4x+3 c y=4_83x
Match each equation to its graph below.
a y=2x-3 b y=-2x-3 c y=-2x+3 d y=2x+3
A y B y
X X
(¢ y D y
X X

[ Foundation O Standard ) Complex
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e Convert each equation to the form y = mx + c, then state the gradient, m, and the
y-intercept, c of its graph.

a x-y+2=0 b 2x-8+8=0 cC 3x+y-9=0
o Convert each equation to general form ax + by + ¢ = 0.

a y=3x+5 b y=2?"—10 c x=3y+6

@ Find in general form the equation of a line that passes through the point:
a (5,5)and has a gradient of -3 b (-1, 8) and has a gradient of%

W
-
w
0
[+ 4
=]
o
>
-
("]
w
[
-
[+ 4
w
-
o
g
I
(8]

Q Find in general form the equation of a line that passes through the points:
a (10,2)and (5,-1) b (-6,3)and (-2,-1)

EXTENSION

@ Find the equation of each line and show that they are perpendicular.

Y a
10!l

w
=

@ Find the equation of a line that is:
a parallel toy = 3x + 1 and passes through the x-axis at 2

b perpendiculartoy = g and passes through the origin. EXTENSION

@The line 3x - 8y + 10 = 0 and another line intersect at right angles at the point (10, 5).
Find the equation of the other line.

@ Graph each linear inequality on a number plane.
a y>2x-8 b -2y>6x+14

O Foundation O Standard O Complex
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Surface area and volume

Some theme parks have wave pools, large swimming pools that simulate the movement of
the water at a beach. A large volume of water is quickly released into one end of the pool,
which produces a large wave that moves from one end of the pool to the other. The excess
water from each wave recycles back to produce more waves.

stock.adobe.com/Toyakisfoto.photos

Chapter outline Proficiencies

2.01 Absolute error and percentage error F
2.02 Rounding error

2.03 Areas of composite shapes

2.04 Surface area of a prism

2.05 Surface area of a cylinder

2.06 Surface area of a pyramid*

2.07 Surface areas of cones and spheres
2.08 Surface areas of composite solids

2.09 Volumes of prisms and cylinders

c)lC)(C) (C)(C)le)c)lc)lc)c

2.10 Volumes of pyramids, cones and spheres* PS

MMM M M M M M MM
D DV DV VPV VPP DOVWDODD

2.11 Volumes of composite solids U PS

* EXTENSION U = Understanding R = Reasoning
F = Fluency C = Communicating
PS = Problem solving

absolute error The difference between the actual value and the ~
measured value of a quantity. )

‘O
(L
capacity The amount of fluid (liquid or gas) in a container.

composite shape A shape made up of 2 or more basic shapes. Quiz

cross-section A ‘slice’ of a solid, taken across the solid rather Wordbank 2
than along it.

curved surface area The area of the curved surface of a solid
such as a cylinder or sphere. For example, the curved surface
of a cylinder is a rectangle when flattened.

cylinder A can-shaped solid with identical cross-sections that are circles.

rounding error The difference between a calculated answer and an exact answer
due to rounding in measurement or calculation.

surface area The total area of all faces of a solid shape.
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In this
chapter
you will:

50

AN N Y N U N

Videos (11):

2.04 Surface area of a prism

* Surface area of prisms
2.05
2.06
pArg

Surface area of a cylinder
Surface area of a pyramid

Surface area of a cone and sphere
Surface area and volume of a cone

2.09 Volumes of prisms and cylinders

« Capacity of a cylinder

210 Volume of a pyramid * Surface area

and volume of a cone * Volume of a
sphere

Twig videos (6):
2.01 Decimal places: Photo finish
2.08 The power of the Sun

2.09 Bees and their hives ¢ The incredible

strength of ants « The Menger sponge
210 The Pacific Flyer
Quizzes (5):
e Wordbank 2
e SkillCheck 2
e Mental skills 2

e Language of maths 2
e Test yourself 2

Skillsheets (2):
SkillCheck Solid shapes * What is volume?

~¢Nelson MindTap

Worksheets (13):
2.01
2.03 A page of circular shapes

Accuracy in measurement

2.04 Surface area 2 * Nets of solids
2.08 A page of prisms and cylinders

2.09 A page of prisms and cylinders
» Back-to-front problems * Volumes
of solids * Volume and capacity
* Biggest volume

Volume and capacity * Back-to-front
problems (Advanced)

Mind map: Surface area and volume
Puzzles (4):

2.04 Area

2.05 Surface area

2.10

2.09 Formula matching game

Language of maths Surface area and
volume crossword (Advanced)

Technology (2):

2.09 Measuring pyramids * Approximating
the volume of a cone

Presentation (1):

2.09 Volumes of shapes

To access resources above, visit
cengage.com.au/nelsonmindtap

calculate the absolute error and percentage error of a measurement

investigate rounding errors and their effect on the result of measurement calculations

calculate the areas of triangles, quadrilaterals, circles, sectors and composite shapes

calculate the surface areas of rectangular and triangular prisms

calculate the surface areas of right prisms and cylinders

calculate the volumes and capacities of right prisms and cylinders

calculate the surface areas and volumes of composite solids

(EXTENSION) calculate the surface areas, volumes and capacities of pyramids, cones, spheres

and composite solids

Nelson Maths 10 Advanced
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SkillCheck

ANSWERS ON P. 605

1 Calculate the area of each shape. All measurements are in centimetres.

a b c 29
29 20.5 T T 9
14.6 f
42 1
48 {
19.2 }
d e f
i
16 5
: fe———r——
45 16 i >

2 Find, correct to one decimal place, the area of each sector.

a b [+
’ 21m
80° 6 m 2.1m

Absolute error and percentage error

Absolute error is the difference between a measured value (or approximate value) and the
actual value (or exact value), expressed as a positive value.

() Absolute error

Absolute error = measured value - actual value (if measured value > actual value)

Absolute error = actual value — measured value (if measured value < actual value)

To understand how big the errors are when something is measured and be able to compare
errors in measurement, we can calculate relative error and percentage error.

Relative error is the absolute error as a fraction of the actual value.

Percentage error is the absolute error as a percentage of the actual value, or the relative error
expressed as a percentage.

9780170465588 Chapter 2 | Surface area and volume
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Skillsheets
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shapes

What is
volume?
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Video
Decimal
places:
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51

oy




@ Relative error and percentage error

absolute error

relative error = —M8M8—
actual value

percentage error =

absolute error % 100%
actual value

The smaller the relative or percentage error, the more accurate the measurement, the closer it is

to the actual value.

Example 1

Find the absolute error and relative error (correct to 3 decimal places) for each measurement.

a Actual value = 413, measured value = 394

SOLUTION

a The measured value (394) is lower

than the actual value (413).
absolute error = 413 — 394
=19

relative error =

Actual mass =689 g

absolute error

b  The measured mass from the scale is 70 g.

It is larger than the actual mass (68.9 g).
absolute error =70 g-68.9 g
=11g

. absolute error
relative error = ———

actual value actual value
= 41_193 _ 11
68.9
= 0.046 00... =0.015 96...
~ 0.046 ~ 0.016

Example 2

Mohammad estimates the length of an essay to be 1270 words. If there are exactly
1405 words in the essay, calculate the percentage error of his estimation, correct to
two decimal places.

SOLUTION

absolute error
actual value

measured value = 1270 words percentage error = X 100%

actual value = 1405 words 135
=——X 100%
absolute error = 1405 — 1270 1405
= 135 words =9.608 54 ...%
~ 9.61%
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Absolute error of a measuring instrument

This ruler is marked in centimetres, so any length measured with it can only be given to the
nearest centimetre.

Any measurement in the shaded region should be recorded as 12 cm. The measured length is
12 cm, but the actual length is 12 + 0.5 cm, or 11.5 to 12.5 cm’.

The limits of accuracy of this measurement are 11.5 to 12.5 cm.

The absolute error of this ruler is 0.5 cm.

(D Absolute error of measuring instruments

The absolute error of a measuring instrument is 0.5 of the unit shown on the instrument’s scale.

Example 3

Find the absolute error for each measuring scale.

a b

C—>

SOLUTION

a The size of one unit on the scaleis 1kg. b The size of one unit on the scale is 5 mL.

The absolute error is 0.5 x 1 kg = 0.5 kg. The absolute error is 0.5 X 5 mL = 2.5 mL.

EXERCISE @ ANSWERS ON P. 605

Absolute error and percentage error R)(C

n Calculate the absolute error for each pair of values.
a actual value = 210 cm, measured value = 215 cm
b actual value = 2.72 kg, measured value = 2.68 kg
¢ actual value = 362 mL, measured value = 370 mL

d actual value = 150 minutes, measured value = 155 minutes
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E Write the measured value on each scale shown.

001 2 3 4 5 6 7 8 9 10

o 80 90 log 119
130

100 90 8o
& 10 70
Ry

B Use your measured values from question 2 and the actual values listed below to
calculate the absolute error and relative error (correct to 3 decimal places) for
each measurement.

a 987mL b 92cm c 1.07kg d 35.7°

0 By comparing the relative error answers in question 3, determine which measurement was:

a the most accurate b the least accurate.

E"“;”“ e A soccer club estimates there to be approximately 2500 members of their club. If the
actual number of members is 2473, calculate the percentage error of this estimation.

G Kavya estimates that there are 70 lollypops in a giant bag. If the actual number of
lollypops is 77, calculate the percentage error of Kavya’s estimation.

e The actual weight of a bag of pasta is 0.6 kg. Lachlan measures the weight of the
p Dasta to be 0.62 kg, whereas Aaria measures the weight to be 588 g. Calculate the
¢ Dbercentage error of each measurement, correct to 2 decimal places, to determine whose
measurement is more accurate.

e At an auction, Kartik valued the price of a painting to be $18 000 and Nandini valued
the price to be $25 000. The painting sold for $22 180. Calculate the percentage error
of each valuation, correct to 2 decimal places, to determine whose valuation was
more accurate.

R
C
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n For each measuring instrument, state: g @
R i the size of one unit on the scale ii  the absolute error.
c
a b m———————————————————
60 70 80 90 M 0 10 20 30 40 50 60 70 80 90 100 °C
mm

E

@ Measuring with a ruler, Gemma correctly gives a measurement as 26.5 to 27.5 cm.
R @ Whatis the size of a unit on the ruler?
€ b What is the absolute error of this measurement?

¢ Using a ruler marked in millimetres, Emily gives the same measurement as 26.8 cm.
What is the absolute error of this measurement?

d What are the limits of accuracy between which this measurement must lie?

m The weight of a box of chocolates is 800 g, correct to the nearest 20 g.
Calculate the percentage error for a box of chocolates.

>
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@ The height of a building is approximately 20 m, correct to the nearest 0.3 m.
Calculate the percentage error for this height.

@ An expert is hired to estimate the price of an antique necklace. If the absolute error in
the expert’s estimate is $2750 and the percentage error in the estimate is 12.97%, can the
actual value of the painting be greater than $20 000? Explain your answer.

R
C

@ Beth measures the weight of 2000 pencils to be 16 kg. The percentage error of this
measurement is 8.75%. If the actual weight of one pencil is x g, find the possible range of
x and determine if it is possible for one of the pencils in this batch to weigh 6.5 g.

Rounding error

Another type of error can occur when performing calculations with measurements, where the
measured value or partial answer is rounded too early or severely, resulting in a final answer
that is inaccurate (not close to the exact answer). This is called rounding error.

This table shows the number 6.863 791 654 835 62 ... rounded and truncated to different decimal
places. Truncate means to ‘cut off” the number at the decimal place regardless of the next digit
(or ‘rounding down’”).

6.863 791 654 835 62... Rounded Truncated
to nearest whole number 7 6

to one decimal place 6.9 6.8

to 2 decimal places 6.86 6.86

to 6 decimal places 6.863 792 6.863 791

Rounding values can lead to errors in solutions. If approximate values are used in further
calculations, the error becomes more significant.

Example 4

A rectangle has length 8.25 cm and width 6.09 cm.
a Calculate its perimeter and area.

b  Truncate the rectangle’s length and width to one decimal place, then calculate its
perimeter and area with these values, then find correct to one decimal place the
percentage error of the calculated perimeter and area.

¢ Round the rectangle’s length and width to the nearest whole number, then calculate
its perimeter and area with these values, then find correct to one decimal place the
percentage error of the perimeter and area.
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SOLUTION

a perimeter = 2 X 8.25 + 2 X 6.09
= 28.68 cm
b length = 8.2 cm, width = 6.0 cm
perimeter =2 X 8.2 + 2 X 6.0
=28.4cm
absolute error = 28.68 — 28.4 = 0.28

percentage error = 078, X 100%
28.68

=0.9762... %
~1.0%
¢ length =8 cm, width = 6 cm
perimeter =2X 8 +2X6
=28 cm
absolute error = 28.68 — 28 = 0.68

0.68
percentage error = —— X 100%
28.68

= 2.3709... %
~ 2.4%

area = 8.25 X 6.09

= 50.2425 cm?
area = 8.2 X 6.0
=49.2 cm?
absolute error = 50.2425 — 49.2 = 1.0425
percentage error = 51(;?;2255 X 100%
=2.0749... %
~2.1%
area=8 X6
=48 cm?
absolute error = 50.2425 — 48 = 2.2425
percentage error = 52(;.2;;255 X 100%
=4.4633... %
~ 4.5%

e Notice that the percentage error is higher for area than perimeter: this is because when
calculating perimeter, we are adding the errors in the measurements but when calculating

area, we are multiplying the errors

e Notice also that the percentage error is higher the more we round or truncate the
measurements. When calculating, it is always best to use exact or the most accurate values to

minimise the rounding error

Example 5

Kane earns $22.46 per hour working at a supermarket. This week, he worked for 44 hours.

a Calculate his weekly pay.

b Round his hourly wage to the nearest 10 cents, then find, correct to one decimal place,
the percentage error of his weekly pay using this value.

¢ Round his hourly wage to the nearest dollar, then find, correct to one decimal place,
the percentage error of his weekly pay using this value.

SOLUTION

a weekly pay = 44 X $22.46
= $988.24

9780170465588
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rounded wage = $22.50
weekly pay = 44 X $22.50
= $990
absolute error = $990 - $988.24 = $1.76
rounded wage = $22
weekly pay = 44 X $22
= $968

absolute error = $988.24 — $968 = $20.24

Example 6

1.76
988.24

percentage error = X 100%

=0.1780... %
~ 0.2%
20.24
percentage error = ——— X 100%
988.24

= 2.0480... %
~ 2.0%

The more you round, the more rounding
error in your final answer.

The radius of a circle is given as 15 cm, correct to the nearest cm.

a
b
c

Calculate the area of the circle, correct to 4 decimal places.

Write the limits of accuracy of the radius.

Hence, calculate, correct to 4 decimal places, the minimum possible area of the circle,
and its percentage error, correct to one decimal place.

Hence, calculate, correct to 4 decimal places, the maximum possible area of the circle,
and its percentage error, correct to one decimal place.

area = 1t X 15%
= 706.858 347...
~ 706.8583 cm?

limits of accuracy = 14.5 to 15.5 cm

minimum possible area = 7 X 14.5%

= 660.519 8554...

~ 660.5199 cm?
absolute error = 706.8583 - 660.5199
= 46.3384

maximum possible area = 7 X 15.5%

= 754.767 635...

~ 754.7676 cm?
absolute error = 754.7676 — 706.8583
= 47.9093
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46.3384
706.8583

= 6.5555... %
~x 6.6%

percentage error = X 100%

47.0903

percentage error = X 100%
706.8583

=6.7777... %
~ 6.8%
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EXERCISE @ ANSWERS ON P. 605

Rounding error U FIR)C

BB Truncate 7.456 923 5643... to:
a the nearest whole number b one decimal place

¢ 2decimal places d 4 decimal places

3 Truncate 175.956 987 258... to:
a the nearest whole number b one decimal place

Cc 2decimal places d 5 decimal places

B} Round 7.456 923 5643... to:

a the nearest whole number b one decimal place
¢ 2decimal places d 4 decimal places
n A square has length 10.37 metres. e

a Calculate its perimeter and area.

b Truncate the square’s length to one decimal place and use this value to calculate its
perimeter and area, then find, correct to one decimal place, the percentage error of
the calculated perimeter and area.

¢ Round the square’s length to the nearest whole number and use this value to
calculate its perimeter and area, then find, correct to one decimal place, the
percentage error of the perimeter and area.

e A right-angled triangle has a base length 7.59 cm and perpendicular height 13.21 cm.
a Calculate its area.
b Calculate the length of its hypotenuse, correct to 4 decimal places.

¢ Round the triangle’s base and height to one decimal place and use these values
to calculate its area and hypotenuse, then find, correct to one decimal place, the
percentage error of the calculated area and hypotenuse.

d Truncate the triangle’s base and height to the nearest whole number and use these
values to calculate its area and hypotenuse, then find, correct to one decimal place,
the percentage error of the calculated area and hypotenuse.

ﬂ A circle has radius 382 mm.
a Calculate its circumference correct to 4 decimal places.

b Use 7w = 3.14 to calculate its circumference, correct to 4 decimal places, then find,
correct to one decimal place, the percentage error of the calculated circumference.

¢ Round the circle’s radius to the nearest 10 and use this value to calculate its

circumference, correct to 4 decimal places, then find, correct to one decimal place,
the percentage error of the calculated circumference.

>

O Foundation O Standard | Complex

9780170465588 Chapter 2 | Surface area and volume 59



>

E"“g”“ Rakhi earns an annual salary of $104 258. Based on an average year having 365.25 days,
there are approximately 52.18 weeks in a year.

a Calculate to the nearest cent her weekly pay by dividing her salary by 52.18.

b Calculate to the nearest cent Rakhi’s weekly pay by dividing her salary by 52.2,
then find, correct to one decimal place, the percentage error from using this value.

¢ Calculate to the nearest cent Rakhi’s weekly pay by dividing her salary by 52,
then find, correct to one decimal place, the percentage error from using this value.

0 Sam invested $20 488 into a bank account earning simple interest at 3.71% p.a. for
5 years.

a Calculate the total interest earned.

b Round his investment to the nearest $100, then find, correct to one decimal place,
the percentage error of his total interest using this value.

¢ Round the interest rate to 2 decimal places, then find, correct to one decimal place,
the percentage error of his total interest using this value.

"“‘g"“ e Write the limits of accuracy of each measurement.

a 12 cm to the nearest cm b 360 mL to the nearest mL
¢ 8 kg to the nearest kg d 750 mm to the nearest mm
e 6L tothenearestL f 1250 g to the nearest g

g 73 m to the nearest m h 5KkL to the nearest kL

i 87 km to the nearest km j 60 mg to the nearest mg

@ A square has length 12 cm, measured correct to the nearest centimetre.
r a Calculate the area of the square.
C b  Write the limits of accuracy of the square’s length.

¢ Hence, calculate the minimum possible area of the square, and its percentage error,
correct to 2 decimal places.

d Hence, calculate the maximum possible area of the square, and its percentage error,
correct to 2 decimal places.

m A circle has radius 3 m, measured correct to the nearest metre.
r a Calculate the circumference of the circle, correct to 4 decimal places.
C b  Write the limits of accuracy of the radius.

¢ Hence calculate, correct to 4 decimal places, the minimum possible circumference
of the circle, and its percentage error correct to 2 decimal places.

d Hence calculate, correct to 4 decimal places, the maximum possible circumference
of the circle, and its percentage error, correct to 2 decimal places.

@ A rectangular prism has length 12 cm, width 5 cm and height 2 cm, all measured
correct to the nearest centimetre. What is the maximum possible percentage error when
calculating the volume of this prism?
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a Calculate its volume, correct to 4 decimal places.

b Use 7 = 3.14 to calculate its volume correct to 4 decimal places, then find, correct to
one decimal place, the percentage error of the calculated circumference.

¢ Calculate the minimum possible volume of the cylinder, and its percentage error,

correct to 2 decimal places.

d Calculate the maximum possible volume of the cylinder, and its percentage error,

correct to 2 decimal places.

possible cost of fencing the pool.

degrees Celsius (C) is C =@. An approximate formula that can be used as a

‘rule-of-thumb’ is C = %(F —30). Hayley is baking a cake for her mum’s birthday at a

temperature of 356°F.
a Use the exact formula to convert 356°F to Celsius.
b  Use the approximate formula to convert 356°F to Celsius.

c Calculate, correct to one decimal place, the percentage error when using the
approximate formula.

@ The radius of a cylinder is 3 m and its height is 2 m, measured to the nearest metre.

m A rectangular swimming pool has side lengths of 4 m and 11 m, correct to the nearest
metre. A fence needs to be placed 1 m out from the edge of the pool enclosing the entire
pool. If the fencing costs $123.50/m to install, calculate the maximum and minimum

@ The exact formula to convert a temperature measured in degrees Fahrenheit (F) to

Areas of composite shapes

Find the area of each composite shape, correct to one decimal place where appropriate.

a

50 mm

SOLUTION

wwI 07

b

area=50x20—%x17x14

= 881 mm?

9780170465588
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- ===

c

22 m

)

f«—30m—]

area of rectangle — area of triangle
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b radius of quadrant = 7 m ¢ radius of large circle = % X 30 m

length of rectangle =22 -7

=15m
=15m 1
area of shape = area of rectangle + quadrant radius of small circle = 2" 12m
=15X 745 XTXT2 =6m
area of annulus = 7 X 15 - 7w X 67
= 143.4845...
= 593.7610...
~ 143.5 m?
= 593.8 m?
() Area of a sector
Area of a sector = —— x 7 : = N
360 \
\
1
1
r /

Example 8

Calculate, correct to 2 decimal places, the area of each sector.

a 26m b
A sector is a fraction of a
115° circle ‘cut’ along 2 radii, like
a pizza slice.
SOLUTION
a area=2 x71x26 145 o area of circle
360 360
= There are 360° in a circle, but a sector is
~ 8.55 m? a fraction of a circle.
b sector angle = 360° - 115° area of sector = % X T X 92
— o
gt =173.18029...
~ 173.18 m?
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EXERCISE @ ANSWERS ON P. 605

Area of composite shapes U)(F Ps/(R
a Find the area of each composite shape. EXAMPLE
PS
a 35m b
R
13 m
251, 15cm
24 m
5cm
c d
5 Iu cm
19 cm
15cm
e f
15cm 46 cm

34 cm
15cm
19 cm

g 46 m h

40 m
i 24 cm
____________ [
24 cm
9780170465588 Chapter 2 | Surface area and volume 63
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29 m

42 m

1

ps in metres.
R a
28
28
d
i
2

‘M 15cm

g Calculate, correct to one decimal place, the area of each shape. All measurements are

g /\ 10 i
----- _ B0 o| 4
4 K/ 16 |
j -~ |
14 21 9
1 1
16
16
O Foundation O Standard O Complex
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B Find, correct to one decimal place, the area of each sector.

a b c
2.1m
80° 6m

o A bike tyre has a diameter of 715 mm.

a How far will the bike travel in one revolution of the tyre? Give your answer in
metres, correct to 2 decimal places.

b How many revolutions of the tyre are required to travel a distance of 5 km?

Calculate the area of the shaded region.
Select the correct answer A, B, C or D.

A 362.7 cm? B 452.4 cm?
C 188.5cm? D 263.9cm?

R

e A rectangular metal plate with
dimensions 2.5 m X 2.2 m has 9 circular
holes of diameter 46 cm drilled in it.

a Find the total area of the holes that

have been drilled. Give your answer
in m?, correct to 2 decimal places.

b What percentage of the metal plate remains?

e A rectangular courtyard 15 m long and 8 m wide is to
ps e covered with square pavers of side length 400 mm,
costing $79.29/m>

a What is the area of one paver, in m??

400 mm

" 400 mm

b How many pavers will be required to pave the courtyard?

¢ Calculate the cost of paving the courtyard.

e A circular sports ground of diameter 140 m has a rectangular soccer pitch measuring
110 m by 70 m inside it. The area outside the soccer pitch is to be painted in the team
colour of red.

a Calculate the area that is to be painted red, correct to the nearest m?.

b  If the cost of paint is $29.50 per 50 m? calculate the cost of painting this area.

>
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o The diagram shows the floor plan of a house on a block
ps Of land.

r a Calculate the area of the block.

b Calculate the area taken up by the house. 23m

¢ What percentage of the area of the block is taken up
by the house?

d The area not covered by the house and is to be
turfed. Find the cost of turfing the yard at a cost 18 m
of $11.75 per m2

Surface area of a prism

:“: () Surface area

' The surface area of a solid is the total area of all the faces of the solid. To calculate the
Videos

surfacearea  sUrface area of a solid, find the area of each face and add the areas together.
of a prism

Surface area
of prisms

worksheets  Find the surface area of each prism.
Surface

area 2

Nets of 3 b
solids

3m
15 cn
7m 6 m
open rectangular prism 12cm S
8cm
closed triangular prism
SOLUTION
a This open prism has 5 faces (see net diagram). 7
surface area = 2 ends + 2 sides + base side 3
=2X(3X6)+2X(3X7)+(6X7) SRR RRERECEELE :
1
=120 m? i i
end ! base iend (6
i i
1 1
side
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b  This closed prism has 5 faces: 2 identical
triangles (front and back) and 3 different
rectangles.

Using Pythagoras’ theorem to find m,

the hypotenuse of the triangle: bases 2

m? = 82 + 152 m = /289 —+ e
=289 =17

surface area = 2 triangles + 3 rectangles
=2x(; X 8 15]+(17 X 12)+ (8 X 12) + (15 x 12)

= 600 cm?

Example 10

Calculate the surface area of this trapezoidal prism.

7 cm

SOLUTION

This trapezoidal prism has 6 faces:

2 identical trapeziums (front and back) and
4 different rectangles.

Area of each trapezium = % X (7+28) % 8

= 140 cm?

surface area = (2 X 140) + (20 X 7) + (20 x 10)
+ (20 X 28) + (20 x 17)

= 1520 cm?

20 cm
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EXERCISE @ ANSWERS ON P. 605

Surface area of a prism u)(F)Ps(R)(C
n Identify the prism that each net represents, then calculate the surface area of the prism.
p Alllengths are in metres.
c a : b
+ t12 58+ +
T T Ll 4 Ll
t t + 4.2 + = o
. 3 d [ ]
i 6.5
el o L
9 3
t L H——Ht 2.2
"“‘5"“ E Find the surface area of each prism.
a b 2cm c
3m 41 mm ‘ 40 mm
7m
12m k
15cm 20 i m
18 mm
7 cm
d e f
2R "
- 10 m
8m 24 mm
A a3m
u 20 mm q
7 mm 6 m
n Calculate the surface area of this triangular prism.
Select A, B, C or D.
102.5 cm
A 12375cm? B 11250 cm?
C 10125cm? D 12431.25cm?
T 45 cm
22.5cm
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o This classroom is being renovated. Find:

1
-1
ps a the area of the floor to be carpeted and 17 Q|
the total cost, at $55 per square metre. (N - T
3m|i-"_-7 |_|
i

b the ceiling and wall area to be painted, o= 8m

if the room contains 4 windows, 10 m

each 2.5 m by 1.5 m, and a doorway

2 m by 0.8 m.

e Calculate the surface area of each prism. 9‘;’6’“
a 10 cm b 13 mm c
3 ml
(T Ky R
15cm A 10 mm

24 mm

18 cm 12ecm 50 mm
9 cm
8 cm
e Calculate the surface area of the trapezoidal prism. 17 cm
Select A, B, C or D. 19.5cm d
A 10584 cm? B 2643 cm? :
C 208275 cm’ D s964cm> 0 N/ . [18em

e The wooden toy box is in the shape of a
trapezoidal prism.

a Calculate how much timber is required to
make the toy box, correct to the nearest cm?

b If the price of the timber is $25 per m?,
what is the cost of making the box?

O Foundation QO Standard | Complex

9780170465588 Chapter 2 | Surface area and volume 69



INVESTIGATION

A surface area shortcut

a

This prism has 8 faces: 2 ‘L-shaped’ ends and 6 rectangles. Instead of calculating the
areas of the 6 rectangles separately, we can combine them into one long rectangle,
as shaded in the net above. The length of the rectangle is the same as the perimeter

15
£ x
Y
30 12
s 24
35
Find x and y.
b

15 30

1 Consider this L-shaped prism and its net. We will find its surface area.

12

24

12

30 y

15

of the L-shape. What is the length of this long rectangle?

What is the area of this long rectangle?

Copy and complete:

Length of shaded rectangle = p

Find the surface area of the prism by copying and completing the following:

Surface area = 2 ‘L-shaped’ ends + shaded rectangle
2% (15% 30 4+ 20 X 12) +

18

6
10

20

14

10

SA =2A+ Ph

where P = perimeter of the end face.

12

15

17

of the L-shape.

2 From question 1, it can be seen that the surface area of any prism with end faces of area A and

perpendicular height (distance between end faces) h can be calculated using the formula:

Use this method to calculate the surface area of each prism. All measurements are
in centimetres.

24
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Surface area of a cylinder

() Surface area of a closed cylinder :“:

SA = 2nr? + 21trh
Video
where r = radius of circular base Surface area

of a cylinder

h = perpendicular height h

The area of the 2 circular ends = 27t? and the area of the curved surface = 2ntrh.

Puzzle
Surface area

Find, correct to the nearest mm?, the surface area of this cylinder. 15 mm
SOLUTION T
surface area = area of 2 ends + area of the r=15h=40 40 mm
curved surface ]
=27nr? + 2zwrh
=2XT X152+ 2X7mTX 15X 40
= 5183.627...

~ 5184 mm?

Calculate in exact form (in terms of 7) the surface area of a cylinder open at one end with
radius 12 cm and height 15 cm.

SOLUTION

Surface area = circular end + curved surface
=X 1224+ 2X 7T X 12X 15
= 1447 + 3607
= 5047 cm?

Find, correct to one decimal place, the surface area of:
a acylindrical tube, open at both ends, with radius 3 cm and height 55 cm

b an open half-cylinder with radius 0.65 m and length 2.4 m.
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SOLUTION

T I <« circumference ——»
55cm ———s 55 cm
J J curved surface

) L]

surface area = curved surface

= 2nrh r=3andh =55
=2XTX3X55
=1036.725...
~ 1036.7 cm?
b end
curved
surface 24m
end
0.65m
surface area = 2 semicircle ends + % X curved surface
=2x(;xnx0.651)+—;~><(2><7t><0.65><2.4)
= 6.2282...
~ 6.2 m?
EXERCISE @ ANSWERS ON P. 605
Surface area of a cylinder U F PSR

E"‘}l"%"“ n Calculate, correct to one decimal place, the surface area of a cylinder with:
a radius 1.4 m, height 2.2 m b diameter 45 cm, height 65 cm

¢ diameter 9 cm, height 24 cm d radius 1.3 m, height 3.8 m

E Find, correct to the nearest whole number, the curved surface area of a cylinder with:

a radius 1.5 m, height 3.75m b diameter 27 cm, height 41 cm

"“i“g“ o A container of potato crisps is a cylinder with diameter 8 cm and height 24 cm. Calculate
its surface area in terms of 7r.
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Find the surface area of a cylinder in exact form, open at one end with diameter 12 mm
n andlength 15 cm. Select the closest answer A, B, C or D.

A 2267 cm? B 28447 cm? C 19447 mm? D 183671 mm?

e Calculate, in exact form, the surface area of:
R a aclosed cylinder, radius 6 cm, height 2.5 cm
€ b acylinder open at one end with radius 1.25 m and height 3.5 m

¢ apiece of cylindrical tubing, open at both ends, with radius 1.5 cm and length 6.5 m

G Calculate, correct to the nearest whole number, the surface area of each solid. E"Q'g’“

R a closed cylinder b closed cylinder ¢ cylinder with one open end

7.2m 25cm
]

15/cm|
15.1m

45 cm

d half cylinder with open top e cylinder open both ends

S
N

f closed half cylinder g half cylinder with open top, one end open
2.2m
&
o)
2.8m
h closed cylinder i half cylinder, open both ends
19 cm
f———=
-
%

&

1.7m

>
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a The inside of the swimming pool, including the floor, is to be repainted. Find:

PS

R 4.1m T
1.4 m

| 4.8 m |

a the area to be repainted, correct to one decimal place

b the number of whole litres of paint needed if coverage is 9 m? per litre.

e The diagram shows a tent to be made in

»s the shape of half a cylinder. Find:

R a thearea of the floor of the tent.
b tllie :lurface area of the tent, excluding = m/,~
e floor. .
¢ the total cost of materials for the tent

if the material for the flooring costs
$18.50 per m? and the canvas for the tent costs $21.75 per m*

Extension: Surface area of a pyramid

A pyramid is a solid shape with a polygon for its base and triangular faces that meet at a point
or vertex called its apex. Like a prism, a pyramid is named by the shape of its base.

AN

Square pyramid  Triangular pyramid  Rectangular pyramid

A cone is a solid shape with a circular base and " apex

a curved surface that also has an apex. However, a slant height
cone is not a pyramid because its base is not a

polygon (a circle does not have straight sides). perpendicular .
The slant height of a pyramid or cone is the height b height

from the apex to the base, along a side face. It is

different from the perpendicular height of a
pyramid or cone, which is the perpendicular distance from the apex to the base.

EXTENSION

The surface area of a pyramid is calculated by adding the areas of its base and its
triangular faces.
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Example 14 EXTENSION @

Find the surface area of each square pyramid. ~,
a b “e
This pyramid . X
20 cm has aps):ant height Tl i) ity 20cm Video
a perpendicular surf
Skl heightof20cm.  fr==-- ar:a ?;ea
pyramid
14 cm
14 cm
30 cm
SOLUTION
a  Surface area = area of square base + area of 4 triangular faces
=14><14+4x§><14><20
=756 cm?
b First find the slant height, s, using Pythagoras’ theorem.
In AABC, s* = 20%> + 15?
=625
§=4+/625
=25cm
Surface area = 30 X 30 + 4 X % X 30 X 25
= 2400 cm?
Example 15
A rectangular pyramid with base 10 cm by 8 cm has a perpendicular height of 15 cm.
Find its surface area, correct to one decimal place.
SOLUTION
A
First find the slant heights AP and AQ. -‘
AP?= AX? + XP? P
15
=15+ 4 XP=2x38 R
=241 E At
AP =+/241 cm
AQ*= AX? + XQ? 8 cm
1 B P C
:152+52 XQZEXIO 10 cm
=250
AQ = /250 cm It is better to leave the lengths of AP and AQ in surd form rather than
round them to decimals so that the final answer is accurate.
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EXTENSION

'EXAMPLE

14

EXAMPLE

15

76

Surface area = area of rectangle base + 2 X Area AABC + 2 X Area AADC

=10x8+2x%x10x\/241+2x%x8x\/250

=361.7328...
~ 361.7 cm?

EXERCISE @ ANSWERS ON P. 606

Surface area of a pyramid U F Ps R

0 Find the area of each net and hence the surface area of the corresponding pyramid.
All measurements are in centimetres.

a b c 10

gh >
t

= 'n =

o4

]
1
1
1

o Find the surface area of this pyramid. Select the closest answer A, B, C or D.
A 288.0 cm? B 453.9cm?
C 459.8 cm? D 471.0cm?
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Calculate, correct to the nearest square centimetre, the surface area of each pyramid. EXTENSION @

S All measurements are in centimetres.

Fa b 16
20 /
24
32
LN

e The great pyramid of Khufu (or Cheops) in Egypt has a height of 147 m, and each side of
its square base measures 230 m. Find its surface area (excluding the base), correct to the
nearest square metre.

PS
R

e The Louvre Art Museum in Paris, France, has a large pyramid at its entrance (built

in 1989). It reaches a height of 21.6, has a square base of length 34 m and its sides are
covered in rhombus and triangular glass pieces. Calculate the surface area of the glass
pyramid (to the nearest m?).

PS
R

e Calculate, correct to one decimal place, the surface area of each pyramid.

PS| 4 b & ¢
R

24 /

mim ‘ Q 20 m
12cm 9cm
36 mm S :
£ ¢
S All faces are right-angled 10m 12m
triangles

o A square pyramid has a surface area of 4704 m? and a base area of 1764 m?. Find:
R a the length of its base
b the area of each triangular face
c the slant height of each triangular face

d the perpendicular height of the pyramid
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EXTENSION INVESTIGATION :'— -

The surface area of a cone

The net of a cone is made up of a circle (for the base) and a sector of a circle (for the curved
surface). The second diagram below shows the curved surface of a cone.

(0]
01 B
l _—
AB net of the curved surface
cone of the cone

We can use this fact to find a formula for the curved surface area of a cone. Suppose the cone
has base radius r and slant height I. Then the sector must have radius I.