—v‘
M h -
CAJAccelerated Miaths Learning

UNDERSTANDING

YEAR 9 & 10
miafrRu]s

Author:
Warwick Marlin B.Sc. Dip.Ed.



1. REVISION OF YEAR7 & 8 1
Directed numbers — fractions — decimals — percentages
— ratio and rates — important words 1n Maths.
2 topic review exercises
2. THE CALCULATOR 11
Introduction— rounding off decimals — significant figures
— the basic operations — how to use all the different
functions — memory — scientific notation for large and
small numbers — practical applications.
2 topic review exercises
3. GEOMETRY 23
Types of angles— important basic theorems — parallel line
theorems — triangle theorems— properties of quadrilaterals
— polygons — how to reason in geometry.
2 topic review exercises
4. MEASUREMENT 33
Important units and conversions— perimeters — areas of all
common plane figures (triangles, quadrilaterals, circles,
etc.) — composite shapes — examples and applications.
2 topic review exercises
J

CONTENTS

Preface cocccceecccccscnnsescoscceccsssossnssosesasssssene e (X)

Features and benefits . veee (Xi)

How to use this book effectively ...........(xii)

Understanding Year 9 & 10 Maths
\% Warwick Marlin © Accelerated Maths Learning



10.

\

CONSUMER ARITHMETIC

Ways of earning money—allowances and terms— overtime
rates — calculating income tax — spending money.

2 topic review exercises

ALGEBRA

Introduction — adding, subtracting, multiplying & dividing
pronumerals and algebraic fractions — removing grouping
symbols — factorising — expanding binomial products.

2 topic review exercises

EQUATIONS

Inverse operations — one step equations — equations
involving more than one step, fractions and brackets —
checking the answer — inequations and the number line.

2 topic review exercises

THE NUMBER PLANE

- Ordered pairs —distance between 2 points using Pythagoras

and the formula — midpoint — graphing straight lines —
determining whether a point lies on a line — intersection of

. lines — gradient of a line — gradient/intercept form of a line

— sketching lines — general form of aline y=mx + b —
parallel lines.

2 topic review exercises

INDICES

Index notation — multiplication & division rules — the
powers of indices — power of zero — scientific notation for
large and small numbers.

‘2 topic review exercises

STATISTICS

Frequency distribution tablés—histo grams—mean, rhedian,
mode andrange— finding the mean from a table— grouped

frequency table— cumulative frequency— statistics and the
calculator.

2 topic review exercises

41

49

65

71

95

105

Understanding Year 9 & 10 Maths .
Warwick Marlin © Accelerated Maths Learning V1




11.

12.

13.

14.

15.

16.

GRAPHS

Introduction — popular graphs from Year 8 (pictogram,
column graph, bar graph, sector graph, line graph, etc.) —
the step graph — travel graph — practical applications —
matching graphs.

2 topic review exercises

FORMULAE AND PROBLEM SOLVING

Substitution — changing the subject of a formula — using
equations to solve problems — applications of equations.

2 topic review exercises

SURFACE AREA

Revision of areas of plane figures < rectangular prism —
surface area of other prism shapes — applying Pythagoras’
theorem — surface area of a cylinder.

1 topic review exercise

TRIGONOMETRY

Naming the sides — the calculator — sine, cosine and
tangent ratios — angles of elevation and depression —
bearings — summary for right angled triangles.

2 topic review exercises

FURTHER GEOMETRY AND CONGRUENCY

How to reason in geométry — different fully worked
examples and applications — the 4 congruency tests —

setting out proofs — using congruency to prove other facts
—- basic constructions in geometry.

2 topic review exercises

FURTHER CONSUMER ARITHMETIC

Simple interest — purchasing by instalments — borrowing
money — flat and reducible interest.

1 topic review exercise

117

127

135

141

151

165

J

. Understanding Year 9 & 10 Maths
Vil Warwick Marlin © Accelerated Maths Learning



17.

18.

19.

20.

21.

22.

\

VOLUMES

Rectangular prisms — volumes of any prism shape —
volume of cylinder, pyramid, cone and sphere — composite
volumes.

2 topic review exercises

FURTHER STATISTICS

Relative frequency — range — standard deviation using the
formula and the calculator — the normal curve and
applications.

1 topic review exercise

PROBABILITY

The basic law — range of probabilities — tree diagrams —
probabilities involving coins and dice — replacement
applications.

1 topic review exercise

GRAPHING LINES AND CURVES

Graphing straight lines— the parabola— the cubic curve —
the hyperbola— intersection of straight lines — application
to simultaneous equations.

2 topic review exercises

LOBES

GEOMETRY OF THE CIRCLE

Important parts of a circle — angle theorems — chord
theorems — tangent theorems — miscellaneous examples.

2 topic review exercises

FURTHER ALGEBRA AND FACTORISATION

Adding and subtracting — removing grouping symbols —
expanding binomial products — special binomial products
— factorising binomials, trinomials, 4 term expressions —
applications of factorisation.

2 topic review exercises

171

181

187

195

207

215

Understanding Year 9 & 10 Maths
Warwick Marlin © Accelerated Maths Learning V111




23.

24.

25.

26.

SURDS AND INDICES

Pythagoras’ theorem—irrational numbers— multiplication
& division of surds — simplifying surds — adding &
subtracting surds— expansion of brackets— special binomial
products — rationalising the denominator — index notation
— basic laws — fractional and negative indices — scientific
notation.

2 topic review exercises

FORMULAE AND EQUATIONS

Substituting into formulae — changing the subject of the
formula — simultaneous equations using substitution and
elimination — applications — quadratic_equations using
factorisation and quadratic formula — summary and
applications.

2 topic review exercises

FURTHER TRIGONOMETRY

Review of earlier trigonometry — degrees and minutes
using the calculator — the sine rule —the cosine rule — area
of a triangle — angles larger than 90° — more difficult
examples.and applications — summary of trigonometry.

2 topic review exercise

COORDINATE GEOMETRY

Review of the number plane — gradient intercept form of a
line — general form of a line — point/gradient formula —
two point formula — parallel and perpendicular lines —
determining if a point lies on a line — collinear points —
summary of all formulae.

2 topic review exercises

SOLUTIONS

231

247

261

275

287

J

. Understanding Year 9 & 10 Maths
1X Warwick Marlin © Accelerated Maths Learning



TYPES OF ANGLES

Many of the ideas and theorems presented in this important chapter are only intended to be
a brief summary of the work you should have covered in Years 7 and 8.

CHAPTER 3

GEOMETRY

DIAGRAM TYPE ANGLE SIZE
E Acute angle Less than 90°
‘ Right angle Exactly 90°
m Obtuse angle Between 90° and 180°
@ Straight angle Exactly 180°
& Reflex angle Between 180° and 360°
@ Revolution Exactly 360°
o Complementary 2 angles which add up
60 30° angles to 90° or 1 right angle
m Supplementary 2 angles which add up
A!h angles to 180°
é _,( Adjacent angles 2 angles with a common vertex
which lie on opposite sides of
the same arm Y
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Geometry is a simple topic providing that you understand and memorise all the new words
and facts relating to it. Listed on this page are 3 basic, but important laws, which we call
THEOREMS. In later years, you will learn many other geometry theorems.

Example:

Example:

Example:

\

THREE IMPORTANT THEOREMS

If angles meet at a point, then their sum
must add upto 1 revolution or 360°

Find the value of the unknown angle
marked x in the diagram shown.

From the theorem above, we know the ! i

angle sum = 360°, M

ie. Xx+105°+125°=2360°
Therefore x = 360° — 105° — 125° = 130°.

When a straight angle is divided up into 2
or more angles, then the angle sum must
add upto 180°

Find the value of the unknown angle marked

y in the diagram shown. 0

From the theorem above, we know the angle
sum = 180°,

ie. y+42°=180°

Therefore y = 180° — 42° = 138°,

When 2 straight lines intersect (cut each

other) then the vertically opposite angles
are equal.

Find the value of the unknown angle marked

x in the diagram shown. @
From the theorem above, we know that o
vertically opposite angles are equal.

Therefore X =135° because it is vertically opposite to 135°.

Understanding Year 9 & 10 Maths
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(THE PARALLEL LINE THEOREMS A

When two parallel lines are cut by a third line, called a TRANSVERSAL, then 8 different
angles are formed. There are 3 definite relationships between certain pairs of these angles,
and itis important for you to understand the theorems, memorise the words, and know how
to apply your knowledge to questions.

CORRESPONDING ANGLES ARE EQUAL

a=¢, b=f, d=, h

Oy
Il

4 pairs of corresponding angles are formed i\ ¢ >
x f

oo
/
By
v

ALTERNATE ANGLES ARE EQUAL

2 pairs of alternate angles are formed d\ ¢ ]
e\f

d=fand ¢=¢

\ 4

COINTERIOR ANGLES ARE SUPPLEMENTARY (i.e. add upto 180°)

2 pairs of cointerior angles are formed d\ ¢ g
e \f

d+é=180° and ¢+ f=180°

—

NOTE: In questions relating to the above 3 theorems, the parallel lines are not always
horizontal as shown above.

Example: Find the values of the unknown pronumerals in the diagrams below.
\142°\N
\ AN
47°

a=47° (corresponding b +142° = 180° (5 is cointerior
t0 47°) . b=38° to 142°)
L J
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\

Example:

Solution;

\
( TRIANGLE THEOREMS
The 3 interior angles of any triangle always
add up to 180°
% z OR X+3+2=180°

The exterior angle of a triangle is equal to
the sum of the two interior opposite angles.

OR d=a+b

A
AnISOSCELES triangle is one which has
AB =AC two equal sides, and the angles at the base of
those sides will also be equal.
If AB=AC, then ABC = ACB also.
B C
A

AnEQUILATERAL triangleis one in which
(00 all thesides have the same length, and all the
angles will be the same size.

60°  60° 1.e. Each angle =60

Find the size of X in the diagram shown.

From the second theorem above we know
that the exterior angle is equal to the sum
of the 2 interior opposite angles

X=49°+57°
=106°

NOTE: There is a longer way of doing the problem using 2 steps. First calculate the third

angle in the triangle which is 74°. Then x and 74° are supplementary because they
lie on a straight angle. Therefore X =180°-74°=106°.

J
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(LEVEL 1 — GEOMETRY )
Note:  Only turn back to page number if you have difficulty Page
Q1. Write down the value of the pronumeral in each case, giving reasons 24

for your answer:
(b) (d)
103°
60°
80°
e)
bO
51°
Q2. Find the value of the pronumeral in each case. Give reasons. 25
a) (b) (c) (d)
yo
0 540 78°
820 b° a°
Q3. Find the size of x in the following diagrams. Give reasons. 26
(a) (b) O (d)
0 x° > o
100° %5 75N
x° 60° 455
Q4. Find the size of the pronumeral in each case. Give reasons. 27
(@
125°
&
bO
Q5. () Find the angle sum of a decagon (i.e. 10 sided figure). 28
(b) Find the size of each angle in a regular nonagon (i.e. 9 sided figure).
/
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(LEVEL 2 — GEOMETRY

QL. Give reasons why KL Il MN in each of the following:

(a) K
K L
650 68°
30°
N
Q2. Find the value of each pronumeral, giving reasons for your answer:
B

m QO »
pd ’.IJ\,C)
3

Q3. Find the value of each pronumeral, giving reasons for your answer:

(a) (b) © c
x° C B x°
A ﬁ 80° ®
A 80°
ETD A E D
(d) A ® B
K
09 .
F
PACA c b c
®) ! A ® 6 3
105°
135° "
¢ B D F C
G0 a B k) @ A
Y /N
O
D IA
| o cC E B
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\
(Level 2 — The Calculator
Q1. (a) -0.4674 (b) 8540 (c) 9183 (d) 0.003 098 (¢) 6497  (f) 0.2873
Q2. (a) $3.13  (b) 8.57mL (c) 2.83kg (d) 5.06km
(e) $406.54 (f) 0.971t
Q3. (a) $2362.69 (b) 592.07 mL (c) 13.68L
(d) 264.83 kg () 1211.11m (f) $66.65
Q4. (a) 4289.877 (b) 1.676  (c) -0.314 (d) 4354 (e) 3.434  (f) 2.908
Q5. (a) $6.90  (b) 153 (c) 0913  (d) $1.45
Q6. (a) -3.14 () -18 ) 1065 (d)-031 ()4 ()2
Q7. (a) 9.2x10° (b) 5.7x 10 (c) L.5x 102 (d) 1.2x10°°
Level 1 — Geometry
Q1. (a) a=120° (angles on a straight line (b) y=145° (1 revolution equals 360°)
are supplementary)
(c) x=103° (vertically opp. angles equal) < (d) a=60°—235° (aand 35° are adjacent
= 25° angles)
(e) b=39° (3 is complimentary to 51°) # x=307° (1 revolution equals 360°)
(g) y=152° (angles on a straight line (hy b=52° (1 revolution equals 360°)
are supplementary)
Q2. (a) y=82° (corresponding angle t082°) (b) x =90° (corresponding angle to
right angle)
(c) b=54° (alternate angle to 54°) (d) a=102° (cointerior to 78°)
Q3. (a) x=32° (anglesumof A equals 180°) (b)) x=60° (angle in equilateral A)
(c) x=120°  (exterior angle equals sum of (d) x=70° (base angle of isosceles A)
two opposite interior angles)
Q4. (a) b=105°  (angle sum of quadrilateral (b) y=120° (opposite angles of
equals 360°) parallologram are equal)
() a=65° (angles on a straight line (d) x=170° (angles on a straight line
are supplementary) are supplementary)
b=50° (angle sum of quadrilateral y=110° (angle sum of quadrilateral
equals 360°) equals 360°)
QS. (a) 1440°  (b) 140°
Level 2 — Geometry
Ql. (a) ZKLN+ZLNM=180° (.. cointerior) (b)) ZKLM=/LMN (.. alternate)
OR ZLKM + ZKMN =180° (.. cointerior) . KL il MN
. KL Il MN
(¢) ZLKN=/KNM (.. alternate)
. il
\_ KL I MN )

289
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