Curriculum Ready

www.mathletics.com




Copyright © 2009 3P Learning. All rights reserved.
First edition printed 2009 in Australia.

A catalogue record for this book is available from 3P Learning Ltd.

ISBN 978-1-921861-26-0

Ownership of content The materials in this resource, including without limitation all information, text,
graphics, advertisements, names, logos and trade marks (Content) are protected by copyright, trade mark
and other intellectual property lows unless expressly indicated otherwise.

You must not modify, copy, reproduce, republish or distribute this Content in any way except as expressly
provided for in these General Conditions or with our express prior written consent.

Copyright Copyright in this resource is owned or licensed by us. Other than for the purposes of, and
subject to the conditions prescribed under, the Copyright Act 1968 (Cth) and similar legislation which
applies in your location, and except as expressly authorised by these General Conditions, you may not
in any form or by any means: adapt, reproduce, store, distribute, print, display, perform, publish or create
derivative works from any part of this resource; or commercialise any information, products or services
obtained from any part of this resource.

Where copyright legislation in a location includes a remunerated scheme to permit educational
institutions to copy or print any part of the resource, we will claim for remuneration under that scheme
where worksheets are printed or photocopied by teachers for use by students, and where teachers
direct students to print or photocopy worksheets for use by students at school. A worksheet is a page of
learning, designed for a student to write on using an ink pen or pencil. This may lead to an increase in
the fees for educational institutions o participate in the relevant scheme.

Published 3P Learning Ltd

For more copies of this book, contact us at: www.3plearning.com/contact/
Designed 3P Learning Ltd

Although every precaution has been taken in the preparation of this book, the publisher and authors
assume no responsibility for errors or omissions. Neither is any liability assumed for domages resulting
from the use of this information contained herein.



w::? Angles measure the amount of turn in degrees between two lines that meet at a point.

Many games are based on interpreting and using angles such as pool, snooker and billiards.

Black ball

White ball

émuen

© While performing a circular ballet move, Janet turned the first half easily and then with some

extra effort, made it % of the remaining way around. How many degrees was Janet away from

completing the full circle?

Hint: half a circle is 180 degrees.
-

YJ/\

N\

\Q Start position

| Work through the book for a great way to solve thi$>

¥ "
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Angles J

Parts of an angle

Angles are formed when two straight rays extend from a common point.

e . . . )
The amount of rotation ‘swept’ from one arm to the next in degrees is how they are measured
Rays are straight lines with
an arrow on one end only.
:‘.I Arm BA /Angle swept by arms BA and BC in degrees (°)
\
Vertex Arm BC Rays that form an angle are called arms
_ _J
Naming angles
These two methods of naming use the symbol Zin front to mean 'angle’.
~
Name these two angles:
(i) A (ii) R
C B P 0
Method 1 ZABC or ZCBA ZPOR or ZRQP
The letter at the vertex is always written in the middle
Method 2 ZB ZQ
For angles like these, you can just use the letter at the vertex
_ _J
If there is more than one angle at the same point, you must use method 1 to reference the angle properly.
. )
Name these angles marked with a dot:
(i) B C (ii) K
[ ]
A J
\-:..V__ .
A D N M
BDissharedbyboth — /ppc o £CDB ZJKN or ZNKJ
angles (Common arm)
_ _J
2 ‘ @ @ Angles
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How does it work? Your Turn j
L 4
f@ Parts of an angle

© Highlight the section of the angle that matches the label underneath.

(- I (b X 0o
| K »@Tﬂm ”
Y Z
B
Arm BC Arm YX The vertex
P

0 \ R

The angle swept The arm shared by The angle swept by
both angles the arms OP and OQ

©® Write down the parts of the angles that have been highlighted below.
(2 (b 6o X
\/—/ \
Y Z
M
c O p 0 @
S /Q\
[,
L N
/ R 0

D

s
Angles 3
\ - Mathletics  ©3P Learning Ltd SERIES TOPIC



How does it work? Your Turn j
L 4
}'@ Naming Angles

© Name each of these angles.
B
o \ o D\O/

© Name each of the angles marked with: (i) A dot @

(i) Asquare m

o X 0 M N 0 ,
A/Y .[.
o. 0 @)
14 7 P

(i) e (i) o (i) o

(ii)) m (i) m (i) m

© Name the arm common to both marked angles in question 2, (write ‘no arm common’ if there isn’t one).

o o o

© Name the angles indicated in each of these:

o K o, B o

@ =
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How does it work? Angles J

Angle types

This table shows how angles are classified by their size.

[ Picture I Size I Name

A J

>
A Between 0° and 90°
or Acute angle
0° < LABC < 90°
B C
\ J
( 3
A
Exactly 90°
or Right angle
ZABC = 90°
B X C
\ Small box means 90° )
( N
A Between 90° and 180°
or Obtuse angle
90° < LABC < 180°
C
B
\ J
( N
Exactly 180°
/_\ or Straight angle
A B \Vertex C ZABC = 180°
\ J
( N
Between 180° and 360°
B
C or
Reflex angle
180° < re?ex ZABC < 360°
9 A ZABC could also be an obtuse (or acute) angle, so include the word reflex in front )
( N
Exactly 360° Reflex angle
or or
B A/C
f ZABC = 360° Full rotation
Vertex
N J

O -
; Mathletics  ©3P Learning Ltd SERIES TOPIC



How does it work? Your Turn J

)‘@ Angle types

© Sketch and label angles that match each of these descriptions:

© Obtuse angle ZXYZ ©® Acute ZPOR

©® Right-angle ZMLN

(Hint: remember the box)

© Reflex ZGUP

©® Full revolution ZJKL © straight Z/DEF

© Fillin the table below with four angles you can find matching the types in the diagram below:

R

= 4 Q [_S U

@
.
P T v v
. é Y . Y
Acute angle Right angle Obtuse angle Straight angle Reflex angle
ZROS ZRSO ZPRW ZPOR reflex ZPRW
4
N\ AN
6 ‘ @ @ Angles
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T

Using a protractor to measure angles

The amount of turn between each arm is measured in degrees with the aid of a protractor.

( . )
Measure the size of ZXYZ
Step 1: Set up protractor to measure
Remember: the vertex is X —
the pointy bit o " o e ”f””’//
i. N \\10" 80° 1000 1 ”0 g
L |
/‘Y
Place the centre marker on the protractor at the vertex Line up one of the arms with a 0° mark
Step 2: Read the angle X —
T S +———— Measure with the outside scale as
N W e Y o 70 2 . . °
SN K2 >,,/ it starts with 0
>7
Y
S LXYZ = 120°
N\ J
The two scales on a protractor enable us to measure angles from either direction.
~

-
Measure the size of ZABC

Step 1: Set up protractor to measure A

np
e gy,
\\\\\\“ \ \ ) ‘ / 1 ”///////
\o 100° ggo 800 P "y
o o 00 7
W 0 1000

Line up one of the arms with a 0° mark Place the centre marker on the protractor at the vertex

Step 2: Read the angle

g
e 1y,
o [ g,
N\ \g 100 gpr 800 ",
AV 80 wp 00/ 7y,
o\ 10 lig.  6p,
/\)0’

as it starts with 0°

.. ZABC = 65°

T Y0)
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How does it work? Your Turn Angles

L)
)‘@ Using a protractor to measure angles

© Write down the size (amount of turn in degrees) of these measured angles.

o 0o P

g, s,
L S Wi, " \ | o,
ERARATIRIC "y, & 0 g S0 "y,
\\\\\\ WO s 1000 707 W e 100 70 7 %,
q S 0 11ga 0 119, /69,‘ //,/
\)a'/"'a, 7,
"0, 7

S e g,

o [ i, o ey i,
o W o 8 m, o W g S0 m,
e 90 e N\ e o

SO v

”, )
o w7/, 50 oo 7 /",
119, 6y, 119, /69,‘

B

g, NIRRT
i | 0 ! 1y,
\" \0 | x/ \\\\\\\\\\\\\ \a ! x/ Bz ",

© 00 gg, 800 ) S C 00 oo | 80 1y,
WO e 100 700 /", W e 1000 700 2
20 O g, e 10 O g e 7

W g
i am | iy,
\\\\\\\‘\\\ \ ‘ / /”’/////// gy \ | / /”’//m
W © 00 gg, 800 y, WA 00 gge 800 ",
N\ Y RO
7, N o8

3 i\ d o 700 o 00
SN M 0 100 g 100

Angles
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L ™)
-\
_/‘7‘@ Using a protractor to measure angles

(3] Try these trickier ones!

e vmpm|uup.u/m,,,,“
aw I,
W\

)
\ U . 80¢ ",
SN w0 g 70 ",
¥ ¥ 119, 6

© Use a protractor to measure the size (amount of turn in degrees) between the arms for these

four angles:
(2 (b
Y
X
X Z Y Z
W LXZY = S LXYZ =
o J (d
/R
P
0
K L
s LIKL = . ZPOR =

et
Angles 9
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L 4
/X‘@ Using a protractor to measure angles

© Measure each acute angle between the straight supports on Bert the
spider’s web and match the letter with the correct size below.

U

B
“ /o

44° 10° 24° 30° 20° 40° 35° 52° 27° 22° 56°

10 ‘ @ @ Angles attlh
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T

Using a protractor to measure reflex angles

Most protractors only measure angles up to 180°, so measure the angle you can and go from there.

-
Measure the size of reflex ZPOR

Step 1: Measure the obtuse ZPQOR

P/
) Obtuse ZPOR = 140°

Step 2: Subtract the size of the obtuse angle from 360°

P
Obtuse ZPQOR + reflex ZPQR = 360°
/(a full revolution)

40°
R
o
.. Reflex ZPOR = 360° — 140°

= 220°
N\ _J
Here is another example with an acute angle.
e )

Measure the size of reflex ZDEF

K o 1200 50
e 101205y o
0o 39, 7,

/s,

Step 1: Measure the acute ZDEF o

Step 2: Subtract the size of the acute angle from 360°

«———Acute ZDEF + reflex ZDEF = 360°(a

full revolution)
D
257 < E
F
.. Reflex ZDEF = 360° — 25°
= 335°
N\ _J

s
Angles 11
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[
4
/-‘T-@ Using a protractor to measure reflex angles

© Calculate the size of these reflex angles.

\\\m\\\quuluu]mr//u//,,”
i,

& 00 g 800 / "y,
R0 100- 70"

. 70
g, g g,

J=t 2
". Reflex ZABC = 360° — .. Reflex ZJLK = 360° —
o X
g, o
\\\\\\\“\\\\v:\\w\-\;\r“ ]r»“(:‘r I_:,{ ZZ’/;, I T,
& . i“\v o 12 0 w0/ 30, 7, T
Z
Y, %9 o ol &
/ 0 :301 w0 % o\ \\\\\\
Y ”///,///,,,,““/li"““|””\':,\””\W\m\\\u
". Reflex ZXYZ = 360° — .. Reflex ZTUV = 360° —

© Measure and write down the size of the reflex angle for each of these:

() M QH J

.. Reflex ZLMN =

el U

A
Sa TONY %«

.".Reflex ZABC = .. Reflex ZHIJ =

. @0 =

SERIES TOPIC Mathletics  ©3P Learning Ltd \ -




e

'here> does it work? Angles J

Adjacent Angles

Angles that do not overlap and share an arm from the same vertex point are called adjacent angles.

4 . e
Name the adjacent acute angles in this diagram

Arm DB is shared by ZADB and £ZBDC

C
Same vertex point for ZADB and £ZBDC

D
ZADB is adjacent to ZBDC

A Adjacent simply means 'next to'
"I Here is the official way to say it: “The arm DB is common to both angles.”

“The vertex D is common to both angles.”
_ J

Here is an example where angles with a common arm and vertex overlap.

-
Name all the obtuse angles adjacent to ZUZY

%

X

<—The vertex Z is common to all angles

v
Arm UZ is also common to these obtuse angles
ZUZW and £ZUZX

<——Arm ZY is also common to these obtuse angles:
ZVZY, £XZY and ZWZY

Y

£UZY is adjacent to the obtuse angles LUZW, LUZX, £ZXZY and ZLWZY .

W

Be careful:
Eg: ZVZY and ZUZY share a common arm and vertex, U 77 Arm ZY and vertex Z
:‘E common to both

but they are not adjacent because they overlap.

\ J

e
Angles 13
V Mathletics  ©3P Learning Ltd SERIES TOPIC



Where does it work? Your Turn J Angles

L 4
f@ Adjacent angles

© Name a pair of adjacent acute angles in each of these diagrams:

B o K I
/l\c —EIA
A b J ~
and

and

© Name areflex angle and an acute angle adjacent to these angles marked with a dot.

s UP ¢,
X Y w& &"6
PY & a
(S
Z ‘5’00.1 s
w
o
and and
-
? Remember to write the word reflex infront of the reflex angles
© Draw an obtuse angle and label it ZPOR. Draw an acute angle £ PQS adjacent to it.
© Each of these angles share an arm. Explain why they are not adjacent to each other.
N
0 M (b B C
P
0
A
9] D

ZMON and £ZNQP ZADB and ZADC

ZMON and ZNQP are not adjacent because: ZADB and ZADC are not adjacent because:

14 ‘ @ @ Angles
Mathletics  ©3P Learning Ltd V
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Where does it work? Angles J

Complementary and supplementary angles
These special names are given to pairs of angles that add together to a total of 90° or 180°.

Complementary angles are a pair of angles that make a right-angle (90°) when put together.

. )
Calculate the size of ZADB if it is the complement of ZBDC
A
\\._E_,- B B
; Remember like this:
e Complementary angles
r.v"’ make a Corner. S0 -—Size of ZBDC
D D ¢
ZADB + ZBDC = 90°  ZADB and ZBDC are complementary angles
. ZADB + 50° = 90°
.. ZADB = 40°
4 B B 4 B
If you draw complementary angles adjacent 40° 3
to each other, you will make a right-angle! o 50° B
D D C p ¢
_ J

Here is another example.

-
Name the pair of complementary angles in this diagram h

X

I

W
Y
42° | 47°
45°
4 Look for a pair of angles that add to 90°
430 0
U
ZUOV + £XOY = 43° + 47°
= 90°
. ZUOV and £XOY are complementary angles

- _J

alh Angles @ @ ‘ 15
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Where does it work? Angles

Supplementary angles are a pair of angles that make a straight-angle (180°) when put together.

-
Calculate the supplement of 132°

The supplement of 132° is: 180° — 132° = 48° Supplementary angles add to 180°

-
Calculate the size of an angle supplementary to ZWZY

X Y
S
s
— Remember like this: 44
v Supplementary angles 65°
/¢  makea Straight angle. w 7

= 65"+ 44°
= 109°

ZWZY + angle = 180°

. 109° + angle = 180°
s.angle = 180° — 109°
c.angle=71°

.". the size of the angle supplementary to ZWZY is 71°
_

LIWZY = LWZX + £LXZY  ZWZY is formed by two adjacent angles

Questions with many angles need a closer investigation.

-
Write down the pair of adjacent, supplementary angles from this diagram

Diagram not drawn to scale

ZMXJ = 46° + 105°

ZMXJ = 151°
ZMXJ + ZJXK = 151° + 29°
= 180°

ZMXJ and £JXK are supplementary angles
_

IMXJ = ZMXN + ZJXN The total size of other adjacent angles is sometimes needed

16 ‘ @ @ Angles
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Where does it work? Your Turn j

L 4
}'@ Complementary and supplementary angles

© Calculate the complement of these angles:

0 30 0O 30 ()

0O 1r ® 235° O 183

® Calculate the supplement of these angles:

© 100° 0 9% 0O 165

o 109 o I 0 1213

© Calculate the size of the missing angle for these pairs of angles to be complementary:

o A o p R S
T
B 11.5°
71° C
D Q U
ZBDC = ZTSU =
O Calculate the size of the missing angle for these pair of angles to be supplementary:
X /
o o,
E
107° \O/H
w Y
(0] F J

ZX0Y = ZHIJI =

e
Angles 17
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Where does it work? Your Turn J Angles

L 4
}'@ Complementary and supplementary angles

© Name the pair of supplementary angles in this diagram:
Hint: what is the size of ZWOY?

and are supplementary angles

© Name the angle complementary to the ones given below:

® /DOF and 0O /FOG and

It's combo time!

© O Name the pair of adjacent complementary angles in this diagram:

and

O If ZUOV is drawn adjacent to ZTOU as shown, what size must it be to make ZPOV a
straight angle? Hint: the angles must all add to 180°

ZU0V =

18 ‘ @ @ Angles
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Where does it work? Angles

Vertically opposite angles
When two straight lines cross each other, four angles are created.

If you measured each of these angles with your protractor, you will discover that:

Angleo = Anglee

nd (T

a >
Angle@ = Angle® i\

In Mathematics we refer to these equal angle pairs as vertically opposite angles.

Angles

V Mathletics  ©3P Learning Ltd

-
Name the pairs of vertically opposite angles in this diagram: h
E
D
A
0 B
C
AB and CD are two straight lines crossing each other at O
... I** pair of vertically opposite angles are: ZAOC and £BOD
.. 2" pair of vertically opposite angles are: ZAOD and ZBOC
N\ _J
Adjacent angles formed by the intersection of two straight lines are supplementary.
-
Calculate the size of these angles: h
Z
1% 140
0 X
Y
(i) «£Xoy
ZX0Y = £ZWOZ Vertically opposite angles are the same size
s ZX0Y = 140°
(iiy £wWoy
ZWOY is adjacent to ZWOZ
S LWOY + £ZWOZ = 180° Adjacent angles of intersecting lines are supplementary
S ZWOY + 140° = 180°
S ZWOY = 40°
N\ _J
/

Q0] -
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Where does it work? Your Turn j

L 4
}‘@ Vertically opposite angles

© Name and shade all the pairs of vertically opposite angles below:

J
0 r R (b
X
T
S 0 i
Z/PTR  and  Z0TS/ ! First pair: and
and Second pair: and
© Calculate the size of these angles: 7
C
() () <Z£IOH / (b) (i) £COA B ABand CDare
. . traight li
(i) ZJOH G <7/0 H (i) ZAOD AV straight lines
56° E
A
J D

(ii) (ii)

© This diagram is made up of four straight lines AB, CD, EF and GH intersecting at the same point O.
Name ten different pairs of vertically opposite angles.

(i) and (ii) and
E G
C (iii) and (iv) and
A @) N (v) and (vi) and
D
I * (vii) and (viii) and
(ix) and (x) and

e
20 ‘ @ @ Angles
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Where does it work? Angles J

Parallel lines

Parallel lines never cross each other, so on their own they never form an angle.
Used to show that the lines <
are parallel to each other

Parallel lines are named like this: AB || CD
<

& w Thissymbol means 'is parallel to'

We get angles formed when another line that is not parallel crosses them.

ad

A line that crosses parallel >
lines is called a transversal

The opposite of parallel
— is ‘perpendicular’. The
symbol for thisis L. It
means the lines cross at
90°to each other

Alternate angles (Z-angles)

Angles that are on alternate sides of the transversal inside a pair of parallel lines are the same size.

H H
A G~ B A G~ B

Y

1\
>
a

C /F /F D
E E

ZAGF = ZDFG ZCFG = ZBGF

These are called alternate angles, and they form a ‘zigzag’ shape when highlighted. Let’s call them 'Z-angles'.

-
Find the size of ZPOM h

N

ZJPO = 124°
‘Z ZJPO = ZPOM  Alternate angles in parallel lines, JK || LM

't o ZPOM = 124° Alternate angles in parallel lines are the same size

& J

et
Angles 21
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Where does it work? Angles J

Corresponding angles (F-angles)

Angles that are in corresponding (matching) positions on a pair of parallel lines are the same size.
H H
! /Zj ’ § //G>/ .
D /\‘ D
E

E
ZEFD = ZFGB ZCFG = ZAGH

These are called corresponding angles and they form an ‘F’ shape when highlighted. Let’s call them ‘F-angles’.

-
Find the size of ZLON A
124°\
L \ M
0 N
ZJPO = 124°
¢ — ZJPO = ZLON Corresponding angles in parallel lines, JK || LM
\_i'! . ZLON = 124° Corresponding angles in parallel lines are the same size
_ J

Cointerior angles (C-angles)

Angles on the same side of the transversal and inside a pair of parallel lines are supplementary.

A fjH B A G B
) A o e )
E/ F E/ F
/DFG + Z/FGB = 180° JAGF + /CFG = 180°

These are called cointerior angles and they form a ‘C’ shape when highlighted. Let’s call these ‘C-angles’.
~

-
Find the size of ZLOP

0
J NG K

124\
L M
0™y

: i : ZJPO = 124°
l : ZJPO+ £ = °
¢ — + ZLOP = 180

i'! .. ZLOP = 56° Cointerior angles in parallel lines are supplementary

N\ _ J

e
22 ‘ @ @ Angles
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Where does it work? Your Turn j

v
}'@ Parallel lines

© For each of these diagrams: (i) Name the transversal.

(ii) Name the pair of parallel lines using the correct symbol.
F H

(i) (i)
(i) (ii)

© Name all the pairs of alternate, corresponding and cointerior angles in these diagrams:

T /X/WT ’ //
B C
v Y Y A// ’

Alternate angles (Z-angles) AIteriate angle(z (z-angles)
(i) and (i) and

(ii) and (ii) and
Corresponding angles (F-angles) Corresponding angles (F-angles)
There are four pairs of this type There are four pairs of this type
(i) and (i) and

(ii) and (ii) and

(iii) and (iii) and

(iv) and (iv) and
Cointerior angles (C-angles) Cointerior angles (C-angles)
(i) and (i) and

(ii) and (ii) and

/
Angles 23
\ - Mathletics  ©3P Learning Ltd SERIES TOPIC



Where does it work? Your Turn J Angles J
/1‘@ Parallel lines

© A straight cable ON, runs underneath a railway track as shown. Use the Z-angles and F-angles
properties to complete the table with all the other angles that are the same size as the two given.

0 ; e e |
. e

P can look for

J
N
L 117° vertically opposite
angles too as they |
are also equal.
M

N S e

Remember you ZJPQ ZJPO

© Find the size of each of these angles and include one of the properties below you used to find them:
Properties: alternate , corresponding, cointerior , vertically opposite , straight

h
o )
ZBGH = Property used: Corresponding angles
A
g H ZAGF = Property used: angles
C B
46° _ .
E<F ZCFE = Property used: angles
D
ZBGF = Property used: angles
© Try this one with 3 parallel lines! (psst! You will need to use more than one property) _
1% 1)
\W ZWXB = 128° ' Property used: ]
P 0 Corresponding angle to £TYZ, (ZAXY) = 128°
ZWXB is vertically opposite to LZAXY = 128°
X
A B ZAXW = Property used:
Y
T U
128\

Z
ZBXY = Property used:

e
24 ‘ @ @ Angles
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Where does it work? Your Turn J Angles J

v
}'@ Parallel lines

Since the rules for Z-angles, F-angles and C-angles only work when lines are parallel, you can use them to
find out whether a pair of lines are parallel or not!

© Foreach of these:

circle ‘parallel’ or ‘not parallel’ for the lines drawn
(ii) write a reason why you circled the one you did!

\
(2] (i) Theline AB and CD are: L)
PARALLEL NOT PARALLEL
A B (i) Reason:
37° The cointerior angles do not add up to 180°
C 7 D or
E The cointerior angles are not supplementary
(b ) (i) Theline ST and UV are:
81°\ PARALLEL NOT PARALLEL
S r (ii) Reason:
U 81 Vv
Y
[ c) )2 R (i) Theline PO and RS are:
PARALLEL NOT PARALLEL
(ii) Reason:
101°
\ 100°\ 0
(d ) N (i) Theline LM and NO are:
L PARALLEL NOT PARALLEL
(ii) Reason:  (write all the properties used here)
22°
158°
/ 0
H
M
/

Angles @@ ‘ 25
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Angles J

Angle sums

The size of special angle types learnt earlier can be used to find unknown angles.

Angles that form a straight line add to 180°.

( Calculate the size of ZMON, if LP is a straight line h
M N

—~4£LOP = 1807 (a straight angle)

L P

ZLOM + ZPON + ZMON = ZLOP = 180°
S.41°+ 73°+ ZMON = 180°
S ZMON = 180° — 41° — 73°

ZMON = 66°
_ _J
Angles that are part of a full revolution are called ‘angles at a point’ and they add to 360°.
( )
Calculate the size of ZCOD
B

A
@ The angles joined at vertex O sum to equal 360°
[3125° \/

ZAOD + ZAOB + ZBOC + 2COD = 360°
.38° 4+ 62°+ 125°+ ZCOD = 360°
.. ZCOD = 360° — 38°— 62° — 125°

ZCOD = 135°
_ _J
Here is a right-angle example.
( )
Calculate the size of ZJ/KN,ZMKN and £ZLKM if they are all the same size

<—ZJKL is aright-angle which equals 90°

ZJKN + ZMKN + ZLKM = 90°
o ZIKN, ZMKN and ZLKM = 90° =3 =3 as they are all the same size
o ZIKN, ZMKN and ZLKM = 30°
\§ J

26 ‘ @ @ Angles attlh
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What else can you do? Your Turn j
L 4
}‘@ Angle sums

© For each of these diagrams, calculate the size of the missing angle:

o J K (b C
L &
13 B 17
. A 14° D
29 Y I3
N
ZJNK = ZCED =
Xy .
() © Small dots can be used to show equal sized angles
P
W\
72° 0
76 Z Vv
0]
203°
/ZXO0Y = Each
angle =

© Vertically opposite angles can be used to help find the unknown angles for these.

© ABand CD are straight lines © JK and MN are straight lines
D
A 127°
O
G\,
C
E
ZBOE =

et
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What else can you do? Your Turn J Angles J
L 4
}‘@ Angle sums

© Use the parallel line angle properties to help find the size of these angles:

C H
(2] P (b
70° G
w X A B
B 47°
U Q \% C = D
Al /F E
D 1
ZWBA = ZAGH =
ZCBX = ZAGF =
ZABX = ZHGB =
ZPBW = ZEGF =

Combo Time!

O Give these tricky ones a go! You have the skills now to use a few different angle properties for each one.

® JKand PQ are straight, parallel lines. ©® ABandCDare straight, parallel lines.
AB and CD are straight lines. J

H
Hint: find LZEFC first

ZPQOB = /DFG =
/POD =

JEF] = Hint: find LIFD first
£ZDQOB =

e
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What else can you do? Angles J

Angle problems

Many real life problems can involve the application of the angle properties covered in this booklet.

This one uses the angle sum of a revolution.

Trinity is blindfolded and spun around in a children’s party game. If it takes her 7L equal-sized steps

. . 2
to complete each circle, how many degrees does she turn with each step?

1 complete circle = 1 revolution =360°

1

.". Number of degrees turned with each step = 360° -7 >

= 48°

.. Trinity spins 48° with each step she takes.  Always answer problems with a statement

& J

Here is another problem.

(. . .

Five people were holding lengths of rope at one end, they were all tied together at the other.
They need to move around until the angles between each rope are the same.
Explain how each person should move if Kim and Rohan must both remain still.

Kim Calculate the size each angle needs to be.

Wei 2.360° =5=172° Angles at a point add to 360°
Kim and Rohan cannot move.

Rohan

Wei moves 100° — 72° = 28° counter-clockwise

.. Angle between Kim and Wei = 72°

Erin

Sung-Li moves 92° — 72° = 20° clockwise

.. Angle between Kim and Sung-Li = 72°

Sung-Li's movements leave Erin 20° + 37° = 57° away from her.
.. Erin moves 72° — 57° = 15° counter-clockwise

.. Angle between Sung-Li and Erin 87° — 15° = 72°

Erin's movements take her 15° closer to Rohan

.. Angle between Erin and Rohan = 87° — 15° = 72° /'

.. Angle between Wei and Rohan = 72° v/~ Only angle left over
- _J

/
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L 4
}‘@ Angle problems

© While performing a circular ballet move, Janet turned the first half easily
5

6

© How many degrees was Janet away from completing the full circle?

and then with some extra effort, made it = of the remaining way around.

O Sheimmediately recovers and starts her second move facing where she had stopped. If she
successfully turns another 180° in the same direction, how many degrees away from the start
position is Janet now?

© Bertis building another web, this time between two straight, parallel beams WX and YZ (WX'| YZ).
His web has three straight supports: AB, DE and GH.

W J A D G X
||
NERZ
28° 47
Y H E B K Z

Bert wants to put in another straight support JK that passes through O, starting at J and finishing at K.
© Draw in the support JK that matches Bert’s wishes.

O Whatis the size of ZOJA if all the acute angles ZOJA, ZBAG and ZHGD are complementary?
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L 4
}‘@ Angle problems

© Atoy robot is programmed to move to all of the discs shown below.
It starts on disc A facing in the direction of the arrow.
When it reaches each disc, the robot remains facing the direction it was during the previous move.
Name the order of the discs it moves to if it follows these instructions in order:

e Turn clockwise 90° © and travel forward to the next disc.

e Complete a full revolution and then travel forward to the next disc.

e Turn counter-clockwise (J 200° then travel forward to the next disc.

e Turn clockwise 270° then travel forward to the next disc.

e Turn clockwise 80° then travel in reverse (backwards) to the next disc.

e Turn counter-clockwise an acute angle and travel forward to the last disc.

g OO-OOCO0

©
E)

O As part of a treasure hunt, participants must complete puzzles to receive the name of the next
destination. Here is the puzzle for one stop:

D

27°
. c
B

Step 1: If LABC is a straight angle, calculate the complement of ZDBC.
Step 2: Add it to one of the angles formed when £ABD is divided into nine equal sized angles.
Step 3: Calculate the size of reflex ZABD.

Step 4: Subtract the value of step 2 from it and then add the supplement of ZDBC to the answer.

What answer will get you the name of the next destination? ..

~

et
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Cheat Sheet Angles J

n

-
5 Y Here is a summary of the important things to remember for angles

i

Parts of an angle A Naming angles R
Arm AB ZPOR
Angle swept in degrees (°) /—\
Vertex —> B C P 0
Arm BC
Rays that form an angle The letter at the vertex is always written in the middle
Angle types A A A
Acute angle Right angle Obtuse angle
Small box means 90°
B C B C B C
0° < ZABC < 90° ZABC = 90° 90° < LABC < 180°
Straight angle Reflex angle Full revolution or Full rotation
B
/\ C FA /C
A C Vertex
B \ert
eriex A
ZABC = 180° 180° <reflex ZABC < 360° ZABC = 360°
Complementary and supplementary angles Vertically opposite angles

Complementary: a pair of angles whose sum = 90° >9<

Together they form a right-angle

Angl = Angl
Supplementary: a pair of angles whose sum = 180° ng'e o 4 ngie 9
an
Together they form a straight-angle Angle e = Angle o
Parallel lines
e AB || CD: means the line AB is Alternate angles Corresponding angles Cointerior angles

parallel to the line CD

* Arrows indicate parallel lines L!‘Z l‘ﬁ lri
£ £

&
B J
D 2 Lt L
A Equal on Equal on Supplementary
c Transversal parallel lines parallel lines on parallel lines

e
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Answers

Angles J

Parts of an angle Naming angles

1. @4 c O X 4. @ ZLOM or ZMOL @ ZADC or ZCDA
. ©®/ = ZEDH or ZHDE
[~ = ZFDH or ZHDF
Y Z
B Angle types
() (d) 10X o /(P
le 0 R
) :
e 0 0 O M (d)
l; U
P
0 R L N G

0 The angle swept e o

@ The common arm BD K

2. @ The vertex
O ThearmYZ

© Thearms SQ and RQ (also accept ZSOR or ZRQS)

@ Thearms LO and NO (also accept ZLON or
ZNOL or ZLOM or ZMON)

2 e e )
: Acute angle Right angle Obtuse angle
Naming angles
ZRQS or ZSOR | ZRSQ or ZOSR | ZPRW or ZWRP
1. © ZACB or ZBCA or £C ZOPT or ZTPQ | QST or ZTSQ | 2POS or 2SOP
ZQRS or ZSRQ | ZPTS or ZSTP ZPTU or ZUTP
O 4DFE or ZEFD or ZF ZRTU or ZUTR | ZRTW or ZWIR | ZTUW or ZWUT
O /GJK or ZKJG or 2] ZURS or ZSRU ZRUV or ZVUR ZTVU or ZUVT
________________________________________________________________________________________________________________________ ZRUT or ZTUR ZVUW or ZWUV
) ZXZW or ZWZX (i) 2X2Y or 2yzx || LTerevv
2. O () or (ii) or TV or SVUT
i) ZONP or ZPNO (i) ZONP or ZPNQ ZUVW or ZWVU
0O ) .
ZVWU
© () ZCFD or ZDFC (i) ZAFB or /BFA i | “U"Ver
3. @ CommonarmisXZ () Common arm is PN
©® No common arms
g AN N J
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Angle types Adjacent angles
2. e ") 1. ZABD and £CBD ZKNL and ZLNM
Straight angle h Reflex angle é © an o an
ZPOR or ZRQP Reflex (ZPRW or ZWRP :
ORor 2RO eflex o ) 2. © reflex £ZWXZ and 2ZYXZ
ZRST or LTSR Reflex (LRQOS or LSOR)
ZPTV or ZVTP Reflex (ZORS or ZSRQ) O 2UST, or reflex ZUSR, or reflex ZUSQ,
ZTVW or ZWVT Reflex (ZQST or ZTSQ) or reflex ZUSP.
ZRUW or ZWUR | Reflex (ZOSR or ZRSQ) R i B i
Reflex (£STP or ZPTS) . 3. Here is one possible solution
Reflex (£LSRW or ZWRS) P
: R
Reflex (LSTU or LUTS)
Reflex (LUTV or £LVTU)
Reflex (LSTV or LVTS) :
Reflex (ZTUW or ZWUT) 0] 5
Reflex (L TUV or ZVUT) e liCi.ii iVl
Reflex (£TVU or ZUVT) 4. © They share an arm, however that do not share a
Reflex (ZWVU or ZUVW) vertex, so they are not adjacent angles
Reflex (LZUWV or LVWU) 5
Reflex (ZSRU or ZURS) © 2£ADB forms part of ZADC, so since they
Reflex (LRUT or ZTUR) : overlap each other, they are not adjacent angles
Reflex (£LPQS or £LSQP)
L ) Reflex (£OPT or £TPQ) y Complementary and supplementary angles
‘ H
Getting 5 correct from this list is a good effort
i 1. @ 60° 0O 10 0 44
Using a protractor to measure angles o 79 0O 66.5° O 7
1. @ 40° 90° 150° IS
© o © o : 2. ©80° 0 90 0O 15
71° 160" 58.7°
2. © 180 0O 85 0 145 0 135 o o o
i3, 19° 78.5°
3. ® 50 0 35 : o °
i 4. 73° 90°
a. © o0 0O 135 0O o5 O 170 © o

5. REVOLUTIONS

. 6. First pair: ZDOF and ZAOB
Using a protractor to measure reflex angles :
Second pair: ZFOG and £BOD

L@ 2600 @290 @325 @ 210

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 7. © ZQ0Rand ZROS @ 15°
2. © 215 0 3200 O 190 f

e
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Vertically opposite angles Parallel lines

P R
1. © i 2. @ Zangles (alternate angles):

/FBC and £ZGCB ZEBC and ZHCB

ZPTR and Z£QTS
0 ZPTS and ZRTQ

Fangles (corresponding angles):
ZABE and 4BCG ZEBC and ZGCD
ZABF and 4ZBCH ZFBC and ZHCD

Cangles (cointerior angles):
ZEBC and Z4GCB ZFBC and ZHCB

First pair: ZJXM and ZKXL 3. e 117°
L K Second pair: ZJXL and ZKXM | | jpQ L 2JPO
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" . ZKPO | ZION
2. @) o7 (ii) 113° . zop i zMoP
O (i) 105° (i) 113° . ZMON | ZKPQ
3. ZAOC and ZBOD — ZEOC and ZDOF
ZEOG and ZHOF  ZGOB and ZAOH i 4 @ 46"  Correspondingangles.
ZAOE and ZBOF £COG and ZDOH | 46°  Vertically opposite angles.
ZEOB and ZAOF ZCOB and ZAOD 46° Vertically opposite angles
ZAOG and ZBOH ZEOH and ZFOG or
ZCOH and ZDOG ZCOF and ZEOD Corresponding angles.
: 134°  Cointerior angles
Parallel lines or
: Straight angle.
1. © (i) Transversalis the line WX :
° [ I
(i) ABis prallel to CD, AB| CD O 128 CO"GSpOZ‘:'”g angle
© (i) Transversalis the line AD Vertically opposite angle.
(i) EFis prallel to GH, EF | GH 52°  Corresponding angle
........................................................................................................................ : or
Straight angle.
2. © Zangles (alternate angles): : '8Nt ang
/SXY and ZVYX LUYX and ZTXY 52° Vertically opposite angle
? or
Fangles (corresponding angles): cointerior angle, so supplementary.

LSXW and ZUYX — ZSXY aNd LUYZ | o
ZWXT and ZXYV — ZTXY and ZVYZ

Cangles (cointerior angles):
ZSXY and ZUYX ZVYX and ZTXY

et
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Answers Angles

Parallel lines

5. @ (i) NOT PARALLEL

(ii) The cointerior angles do not add up to 180°
or :
The cointerior angles are not supplementary.

O (i) PARALLEL

(ii) The corresponding angles are the same size

© (i) NOT PARALLEL

(ii) The alternate angles are not equal to
each other

© (i) PARALLEL

(ii) They are parallel because the cointerior
angles are supplementary

Angle sums

1. @ 48° 0149 O 0 36°

3. @ ZWBA=84° O ZAGH = 130°
Z/CBX = 84° ZAGF = 50°
Z/ABX = 96° Z/HGB = 50°
Z/PBW = 26° /EGF = 83°

4. @ 2POB=119" 0 ZDFG = 39°
Z/PQD = 90° Z/EFI = 95°
/DQB = 29°

Angle problems

1. © 30° 0150 2015
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