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Note from the author:

This resource ...

*A Complete Guide to Geometry

is one of a series of FIVE resources written utilising the objectives as stated in
Mathematics in the New Zealand Curriculum for Level 5.

With my experiences as a specialist mathematics teacher, | enjoyed mathematics as
a subject, but | am aware that not all teachers feel the same way about mathematics.
It can be a difficult subject to teach, especially if you are unsure of the content or
curriculum and if resources are limited.

This series of resources has been written with you in mind. | am sure you will find this
resource easy to use and of benefit to you and yQur class.

Resources in this series:

4 )

A Complete Guide to Number o——

written utilising the objectives as stated in L5MN
Mathematics in the New Zealand Curriculum for L'evel'5.
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Mathematics in thesNewZealand Curriculum for Level 5¢
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written utilising the objectives as stated in L5MG
Mathematics in the New Zealand Curriculum for Level 5.

A 'Complete Guide to Algebra o———

written utilising the objectives@s'stated in L5SMA
Mathematics insthe New Zealand Curriculum for Level 5.

A Complete Guide'to Statistics

written utilising the objectives as stated in

Mathematics in thelNew. Zealand Curriculum for Level 5.

Resource Code:

VAN AN \ .

For more information about
these and other resources,
please contact ...
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This resource has been divided into EIGHT sections as listed below.

Although

Note:

there are no page numbers, the sections follow in sequential order as listed.

‘In-class’ Worksheets Masters are lesson by lesson reuseable worksheets that

can be photocopied or copied on to an OHP.

Homework / Assessment Worksheets Masters can be used as homework to
reinforce work covered in class or they can be used for pupil assessment.

Section

List of Geometry Objectives:
Table of ‘In-class’ Worksheets / Objectives covered

O

Table of Contents:
‘In-class’ Worksheets

o

‘In-class’ Worksheets Masters

e

Teaehing Notes sAnswers for ‘In-eglass’ Worksheets
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Table of Contents:
Homework /Assessment Worksheets

©

Homework //Assessment Worksheets Masters

Answers. for Homework / Assessment Worksheets
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Geometry

The following are the objectives for Geometry, Level 5, as written in the
MATHEMATICS in the New Zealand Curriculum document, first published 1992. [RErFeR PAGE 110]

Exploring shape and space
Within a range of meaningful contexts, students should be able to:

. G1 use the angle properties of parallel lines and explain the reasoning involved;

. G2 apply the symmetry and angle properties of polygons;

. G3 use the angle between a tangent and radius property, and the angle-in-a-semicircle property;

. G4 construct right angles, parallel and perpendicular lines, circles, simple polygons, median,
mediators, altitudes, and angle bisectors;

. G5 find an unknown side in a right-angle triangle, using scale drawing, Pythagoras’ theorem, or an
appropriate trigonometric ratio..

. G6 make isometric drawings of 3-dimensional objects built‘outof blocks;

. G7 solve practical problems which can be modelled, using vectors.

Exploring symmetry and transformations
Within a range of meaningful contexts, students should befable to:

. G8 recognise when 2 shapes are similar, find theiscale factor, and use this to find an unknown
dimension;

. G9 use the symmetry and angle propertiesiefipolygons to solve practical problems;

. G10 use and interpret vectors whiehadescribe translations;

. G11 identify and use invariant properties,under transformatiens.

At the top of each ‘In-class’ worksheet and Homewaork / Assessment worksheet, the Geometry, objective(s)
being covered has been indicated. ExAMPLE: \G1 means objective 1,‘G2 means objective 2, etc.

LS5MG
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The Mathematical Processes _SKills:Problem Solving,
Developing’Logic & Reasoning,

Communicating Mathematical Ideas,
are learned andiassessed within the context'ofithe more specific knowlédge and skills of number, measurement, geometry, algebra and
statistics. The following are thedMathematical'Processes Objectives for Level 5.

Problem Solving Achievement:Objectives [Referpage 24]

. MP1 pose guestions for mathématical.exploration;
. MP2 effectively plan mathematicabexploration;
. MP3 devise and use problem{solvingistrategies to explore situations mathematically;
. MP4 find, and use with justification, a‘mathematical model as a problem-solving strategy;
. MP6 use equipmentappropriately, when exploring mathematical ideas.
Developing Logic and ReasoningyAchievement Objectives [Refer page 26]
. MP8 classify objectspnumbers and ideas;
. MP9 interprebinformation and results in context;
. MP10 make conjectures in a mathematical context;
. MP11 generaliseimathematical ideas and conjectures;
. MP15 use words and symbols to describe and generalise patterns.
Communicating Mathematical [deas Achievement Objectives [Refer page 28]
. MP16 use their own language and mathematical language and diagrams to explain mathematical ideas;
. MP17 devise and follow a set of instructions to carry out a mathematical activity;
. MP20 record information in ways that are helpful for drawing conclusions and making generalisations;
. MP21 report the results of mathematical explorations concisely and coherently.

Note:

The codes MP1, MP2, etc. have been created by numbering the Mathematical Processes Achievement Objectives in order as listed in the
MATHEMATICS in the New Zealand Curriculum document. The numbering gaps occur as not all objectives are covered at Level 5. [REFER
TO PAGES 23 - 29 OF THE CURRICULUM DOCUMENT]




‘In-class’ Geometry Worksheets

Table of Worksheet Number / Objectives Covered
See the opposite page for details of each objective.

Geometry Objectives

Mathematical Processes Objectives

Worksheet R G|IG|G|IGIG|G|IG|G|G|IG|GIMP|MP|MP |MP | MP |MP | MP | MP |MP1| MP | MP | MP | MP | MP
Number 11234 |5|6|7|8|9]|10j11} 1 2 3 4 6 8 9 10 1 15 | 16 | 17 | 20 | 21

1 3 3 3 3

2 3 3 3 3

3 3 3 3 3

4 3 3 3 %

5 3 3 3 ®

6 3 3 3 3

7 3 3 ® % 3

8 3 3 3 3

9 3 ® ®x ® 3

10 3 3 ®

11 x x 4 ®

12 3 3 3 b 3 3 %

13 % ® 3

14 % 3 3

15 % ® 3 % 3

16 % 3 *®

17 % x| % % 3

18 3 2 3 %

19 % % % 3 3

20 2 3 3 x| %

21 3 % 3 3 3 3 3

22 % 3 3 3 3

23 % 3 3 3

24 ® 3 3 3 3 3 3

25 3 3 3 3 3

26 3 3 3 3 3 3

27 3 3 3 3

28 3 3 3 3 3 3 3

29 3 3 3 3







Table of Contents for the ‘In-class’ Worksheet Masters

for Geometry, Level 5

Nooner Topic Objectives
1 Adjacent angles on a straight line Revision
2 Angles around a point Revision
3 Vertically opposite Revision
4 Angles in a triangle Revision
5 Angles and parallel lines Gl
6 Understanding and stating angle rules Gl
7 Reflective symmetry G2
8 Rotational symmetry G2
9 Interior angle sum of regular / nen-regular polygons G2
10 Angle between a tangent and a radius G3
11 Angles in alsemizcircle G3
12 Creating pathways (loci) G4
13 Constructing triangles G4
14 Mere constructions G4
15 Scale diagrams / The Pythagoras relation G5
16 Hypotenuse, opposite and adjacen_t /' Sine, Cosine.and G5

Tangent asa ratio
17 Converting a trig ratio'te an angle / Fir_lding the size of G5
an angle using a trig ratio
18 Expressing an anglc_a as a_decima_ll / Fipding the length of G5
a'side"using a trig ratio
19 View diagrams and fhaking models G6
20 Drawing on isometrie,paper G6
Isometriec’Paper / View,Diagram Master Sheets
21 Drawing and deseribing vectors G7/G11
22 More translations G7
23 Similar figures andyscale factors / Finding the centre of G8
an enlargement
24 Drawing enlargements G8/G11
25 Locating and drawing lines of symmetry G9
26 Creating designs involving reflections G9/Gl11
27 Rotating shapes and finding the centre of rotation G9
28 Locating a centre of rotation and an angle of rotation G4/Gl11
29 Describing symmetrical designs / Designs created by G9/G11

tessellating shapes

Teaching Notes / Answers




22 @M@

S S L5MG
N
P@me

Revision |
Please DO NOT write on the sheets Please DO NOT write on the sheets
Adjacent angles on a straight line:

There are many angle rules.
Example: David drew a straight line AB. At a point C on this line, he drew another line CD.

D

Line AB is a straight line and is also known as a straight
angle therefore it equals 180°.

What would ZACD and ZDCB add up te?
Answer: 180°as the angles are on a straight line.

A

B

The two angles, ZACD and ZDCB, on this line are called adjacent angles. ‘Adjacent means 'next to' and these two angles
are next to each other. From this, an angle rule has been created. Note:)\There can be more than two angles.

Adjacent angles on a straight Example: b
line add up to 180° a o+ B2 18b°
Task 1

1 Calculate the missing angles (a to s))in these diagrams. Note: Thefdiagrams are not drawn to scale.

e D c Y 109
a 31° d 54
e
f =\ e8° J uhwo o ,
118° _ 24 j

I 75°
34°
k 0
| 0 " 2 P 129° 109°
59 r
121° n 0 q 113°
S

A farmer planted some trees along dfence,line to
provide sheltenforhis sheep. Trees normally,grow

perpendicular fo the ground but iftthis case, wind has o
forced the trees to lean 7° to the, right: « Wind direction
2. Calculate the obtuse angle'this row of trees o

Dy — 8y

NN

makes with the ground. \“‘;)

A cyclist is usually vertically, but due to a strong side wind, the
cyclist makes an acute angle of 84° with the ground.

Wind direction 3. Calculate the lean the cyclist is on.. .
4, Calculate the obtuse angle the cyclist makes with the ground.

Copyright ©2000 AWS TEACHER RESOURCES
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Angles around a point:
Example: Kylie turned or rotated through various angles, stopping several times until she was facing
the same way as she started. Through how many degrees did Kylie rotate?

Answer: One complete revolution, therefore 360°.

Starting point
% Angles around a point Example: a> b
L add up to 360° c a+Db+c=360°

-~

1.

Calculate the missing angles (a to q) in these diagrams. NefeigThe diagrams are not drawn to scale.

171°
a b 85° ) 4
1270 C ¥ 138° q
248° 119° e 91°

143°

98° / f )

62° 18° ]
0
122° g 1010 69°%0/ 580 _ 73

I 7 127°

123°
h 95° \\\f5°
k
960 1250 1340
m p
96° o

112°

| n q

Calculate the size of the smaller@f the two angles férmed by the hands of these clocks.

Several new bicycle wheels are being designed with a different number of equally
spaced spokes.

6.  If there are nine spokes, what is the angle size between each spoke?

7.  If the spokes of a new wheel have an angle of 45° between them, how
many spokes does this wheel have?

8.  If the spokes of a new wheel have an angle of 24° between them, how
many spokes does this wheel have?

m Copyright ©2000 AWS TEACHER RESOURCES
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Vertically opposite angles:
Example: Carl drew two straight lines, AB and CD, that crossed at point E.

D Consider these two statements.
A E The two angles, ZAED and ZDEB are adjacent angles on the line AB.
The two angles, ZDEB and ZCEB are adjacent angles on the line CD.

As ~DEB is common to both pairs of angles, what does that tell us about the

B angles ZAED and ZCEB? These angles.are directly opposite each other and are
called vertically opposite angles.
¢ Answer: angles ZAED and ZCEBlare both the same size.
In the diagram above, name two other angles that are vertically opposite:
-

Vertically opposite angles Examplet b

a I
are equal NS b 'L
-

o0

1 Calculate the missing angles (a to 1) in these diagrams. Note:qThe diagrams are not drawn toyscale.

b c 47°
78° = \b\

a 1238 y A

115° g h
f 749 37°
131° 64° . -
142° 172 J
i
129°
39°
I 510 m p 1410 590
K n 0 77° 39° S
q t
r

Two cross roads intersect as shown'in the diagram.

= = 65° The arrows show which way Mr Davidson drove his car
Y around the corner.

115° 2. Through what angle did he turn, as he drove
/ around this corner?

m Copyright ©2000 AWS TEACHER RESOURCES
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Angles in a triangle:
Example: Kylie cut a triangle out of paper. She ripped off each corner and joined them together.
What do the three angles of a triangle add up to, if they formed a straight line?

O

Corners joined together. W]I:> @ Answer: 180°. W
Angles in a triangle Example:
add up to 180° A ‘!‘
Task 4

1 Calculate the missing angles (a to q) in these diagrams. Neote: The diagrams are not'drawn)to scale.

a
b 4 49°
19°
€ 61°
71° 32° C 41°

f g
317 77°
62° O 66°
58° 58
m n 75° p
81° i 73° 0 q
I

A fireman leans dladder up against.a building. The angle the bottom of the ladder
makes with the ground must be 70°. A
2. What angle does the top of the ladder make with the building?
ladder Sasnen
Task 5 \ g

{EERLL

Create angle diagrams similar to those of Tasks 1, 2, 3 and 4,
involving the four angle rules.

Adjacent angles on a straight line add to 180° Angles around a point add to 360°
Vertically opposite angles are equal Angles in a triangle add to 180°

Exchange your diagrams with a classmate, for him / her to work out the missing angles. Justify each answer by
stating the angle rule used. Example: Answer is 45°. Rule: /s on a st. line add to 180°.

m Copyright ©2000 AWS TEACHER RESOURCES
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Angles and parallel lines:
When two lines are the same distance apart, they are said to be parallel.
Example: Railway rails are parallel. The sides of a door are parallel. ™ =T —]
What other things around your classroom are parallel? E |:I‘:| ‘ ‘
There are three angle rules associated with parallel lines. I:I] /'L
Corresponding angles b Example: Alternate angles are b Example:
are EQUAL ~ a=b EQUAL 2 a=b
Co-interior angles add Exaffiple: a .
up to 180° b a+b=180

Use this diagram to answer questions 1 to 3. You.can combine angles. Examplé: Zassb'= £g

1 List 4 pairs of correspénding angles.
2, List 4 pairs of alternate angles.
3. List 4 pairs ofsco-interior angles.

Are the lines PQ and RS parallel? Give a reason foryour answer.

4, 5. R 6. 0 7.
agt Q 5 124 Q P
P 83°
S 112° Q
P 88° . R —_97°
R 112 S R 124° S S
Q

8. Calculate the missing angles (a to w) in these diagrams. Note: The diagrams are not drawn fo scale.

116° 123°
79° 4
a 10° ¢ d e
138°
h
¢ 106°
75°

g i

Copyright ©2000 AWS TEACHER RESOURCES
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Understanding and stating angle properties:

The angle rules used in Tasks 1 to 6 Rule Abbreviation
can be written in an abbreviated form. | Adjacent angles on a straight line add up to 180° Adj. /s st. line
Angles around a point add up to 360° Z's around pt.
Vertically opposite angles are equal Vert. Opp. £'s
Angles in a triangle add up to 180° Lsin A
Corresponding angles are EQUAL Corr. £'s // lines
Alternate angles are EQUAL Alt. £'s // lines
Co-interior angles add up'to 180° Int. £'s'/l,lines
1. Calculate the size of the missing angles (A to Z) and state the'rule used using thélabbreviations above.

There may be more than on way to find some angles."Note: Diagrams are not drawn to)scale.

87° e 74°

42° 0
41°h d 1450

0 720
67 70°

38°
74°

On this diagram . 4
lines AL, BH and\DG,are parallel,
lines JE and.IF are parallel,
ZJTIH =702, ZHKC = 110°,
~/KBC = 75°, ZCDE = 35°.

2. Explain why ZKHG = 70°
3. Explain why £JAB = 75°
4, Calculate the size of ZJKB
5. List all angles that are the E
same size as £JIH
6. Calculate the size of ZKCB
7. Calculate the size of ZCED
8. Calculate the size of ZGFC |
H G F

m Copyright ©2000 AWS TEACHER RESOURCES
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Reflective symmetry:
Below are examples of shapes, patterns and pictures that all have lines of symmetry.
The lines of symmetry have been drawn on each diagram.

The Order of Reflective Symmetry of a shape is the numbér of lines of'symmetry a shape has.
Lines of symmetry are also called axes of symmetry.

What is the order of reflective symmetry for each shape above? Answers:(1:1)2 &4

Copy and name each shape below, using the' words listed below the shapes:

equilateral triangle, square, ellipse, semi-circle, hexagon, rectangle, pentagon, right-angled triangle,
parallelogram, scalene triangle, octagon, isosceles triangle, circle, diamond (rhombus), heptagon

16.  Draw in the lines of symmetry (if any) on the shape diagrams you copied from above
and state the order of reflective symmetry for each shape.
L1 L]
17.  Look around your classroom and make a list of objects that have lines of symmetry. als
State the order of reflective symmetry for each object on your list.

m Copyright ©2000 AWS TEACHER RESOURCES
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Rotational symmetry: \”/
A shape has rotational symmetry if it fits onto itself as the shape is rotated through one complete ‘
revolution about a fixed point called the centre of rotation. M

Example: This rectangle has been rotated in a clockwise direction.

- ".'.'\

&
g4 24
° ° ° . °
Original position 3 turn clockwise t 1 revolution
4 turn clockwise or 180° 2 turniclockwise or 360°
or 90° or 270¢
Where is the centre of rotation for this shape? Answer: The point in the'middle.

The Order of Rotational Symmetry is the number of times a shape fits onto itself during,one complete revolutioni™All
shapes have an order of rotational symmetry of at least gnejas they will fit onto themselvesiafter 1 complete
revolution through 360°.

What is the order of rotational symmetry for this rectangle? Answer: 2 (180°.& 360°)

Name each shape below. Copy these shapes onto cardboard and.cut themout.
By rotating your shapes, work outsthe order’of rotational symmetry for each shape.

Work out the order of
rotational symmetry for
these shapes.

19.  Look around your classroom and make a list of objects that have rotational symmetry.
State the order of rotational symmetry for the objects of your list.

m Copyright ©2000 AWS TEACHER RESOURCES
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Interior angle sum of regular / non-regular polygons:

A polygon is a closed 2D shape that has three or more straight sides.

Example: A triangle has 3 sides, a quadrilateral has 4 sides ... P
Y

A Regular polygon has all sides the same length and all angles the same size. s

To calculate the sum of the interior angles of a polygon, use only ONE corner, from which to divide the the polygon into

triangles.
Example: . ~ N A 4 sided polygon can be divided into > lh\\
4 sides N 2 triangles =2 x 18CF = 36(F :

What are the names given to polygons with the following number of sides?
1. 3 sides 2. 4 sides 3. 5 sides 4. 6 sides 5. 7'sides 6. 8 sides
7. 9 sides 8. 10 sides 9. 12 sides

10.  Calculate the sum of the interior angles foripolygons with 4 to 10,sides, using the following steps.
Step 1: Draw the shape
Step 2: Mark one corner
Step 3: Divide the shape into.triangles from this corner,
Step 4: Count the number(of triangles created.
Step 5: Multiply the number of triangles by,180¢

Present your result in a table with the following headings,...

Number of sides Number of triangles Interior angle sum
2 2% 180° = 360°
? ?

11.  Create a word or algebraic‘rule for working out the sum‘of \the ihterior angles”of a polygon,
whereya(= number of sides.

12.  Use your 'sum ofatheifiterior angles’ calculations‘above to find the size of the missing angles (a to y) in these
diagrams. Note: ‘The diagrams are not drawn to,scale:

242° 233°

270°  270°

P 270° 270°

o

m Copyright ©2000 AWS TEACHER RESOURCES
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Angle between a tangent and a radius:

: . . ) A
A tangent is a straight line that touches a circle at only one
point on its circumference..
Example:  Line AC is a tangent to the circle drawn.
—

If point O is the centre of the circle, then line OB is a radius of the circle. C
Line OB and line AC create a right-angle at point B.

{ The angle made by a tangent and a radius is 90° ] ' L
~

Copy each sentence using the diagram and the words in the box 16 fill in\the/missing words.

1. Point O is the .....ccocovvnveinrcrerrcis of the circle.

2. LineOBiSQ..mrreerrrerrrieennnns of this circle. B

3. Line ACiS @ ..o to this circle.

4 The tangent to a circle and the radius of the circle
FOrmM @ oo

>

[ tangent radius  centre right-angle ]

Name all the right-angles in these diagrams.” Example: ~DEQ

P ED

6. Calcdlate thelsize of the missinglangles (a ton), giving reasonsyforiyour answers.
Notei, Diagrams are not drawn fo scale.

On the diagramfopposite...
lines AC and EO are parallel,
lines AC and EB are tangents.fo the circle, centre O
lines DO and CO are radii of the circle -

A B C
«DOC = 65°
Explain why ZACO = 90° D
Explain why ZOAC = 25° 65°
Explain why ZODB = 90°
E o]

10.  Calculate the size of ZDBA
11, Calculate the size of Z.DEO
12.  Calculate the size of ZEOD

A

m Copyright ©2000 AWS TEACHER RESOURCES
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Angles in a semi-circle:
When a diameter is drawn across a circle, the circle is divided in half and each half is called a semi-circle.
Example:  Line AB is a diameter.

C
Triangle ABC is drawn, with line A ZACB touches the circumference. This
A B AB (diameter) as one side. A v B angle is called the angle in a semi-circle’.

[ An angle in a semi-circle is equal (fo 90° ]

Copy and complete each sentence using the diagram and the information in
the box.

1 Point Ois the ..., of the circle.
2. Line AC IS @ oo of this circles
3. Point B fouches the ..........cooomrvrinienrienrennenn s of this circle. A
4, ZABC is said to be the angle ina ... b
5. An angle in a semi-circle is equal 10 . @......udnn.enennnn.
[ diameter 90°  semi-circle centre circumférence ]
6. Name all the angles in a semi-circleyin these diagrams{ Example: ~ABC
D J U
G =
K NI P 4\ .
A p N / “
LAV SNV N R O
Q
ez = o QU
B F R
7. Calcdlate the size of the missing angles (a to n), giving a reason for each answer.

Notei\Diagrams are not drawh te scale

. / e
b
& N .

On the diagram opposite...
line BE is a diameter of the circlepcentre O
lines OB, OD and OE are radii to the circle, centre O
line AC is a tangent to the circle
~/BEF = 42° and ~ODE = 29°
Explain why ZBFE = 90°

. Explain why ZCBE = 90°

10.  Calculate the size of ZEBF

11.  Explain why ZOED = 29°

12.  Calculate the size of ZECB

13.  Calculate the size of Z/FBA

m Copyright ©2000 AWS TEACHER RESOURCES
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Creating pathways (loci): %
A locus is a path, or route followed by a moving object. Loci is the plural of locus.

Example: The flight of a bee creates a pathway or locus.

Other examples of some loci you could draw would include ...

a circle drawn a circle drawn
around a point, around another
circle,

In the three examples, a point moving the same distance around a singlé point, around a given circlexand parallel to a
given line, has created these loci or pathways. Discuss how youMiotild draw each locus.

Draw a dot on a page in your maths book. Draw the locusff a,point that moves so that it is‘always ...

o~ 3 L5MG
(& Ondly [z

and sets of parallel
lines.

1. 1.5cm from the dot 2. 20mm from thexdot ), 3. 3.2cmfrom the dot. = 4. 27mm fromdtheldot.

Draw a circle with a radius of 25mm on a pagen your. maths book.
Draw the locus of a point that moves so thatit is'always ...

B. 1.0cm outside the circle 6. 8mm inside the circle 7. 1.5cm from the circle

Draw a horizontal line on a page in‘your‘maths book.
Draw the locus of a pointéthatimoeves|so that it is alwaysh..

8. 15mm above the line 9. 2:5cfm below, the line 10. , /10mm from the line
Sally has a pet goat tied tofa 3 metre rope. The'rope'is attached to

a 6 metre wire. “The,goat can move either side of the wire and the
rope can Slideip and down the wire.

11.  Draw thellocus of the maximum distance the goat canwalk:
Use a scale of 1cm fo frepresent 1m in your diagram,

This diagram, represents the inside lane of a 400m running track.
Richard,is entered in the 400m race and is going to run in lane 2.

P O
3em “}?U/\\ﬂ ,/ 12, Copy this diagram of a 400m running track and draw 3 more lanes
l el for this track. On your diagram, make each new lap 5mm apart.

Scalerdiagram

13.  Sketch the locus for the path that Richard will take as he runs in
| ¢—— 6cm ——»| the 400m race in Lane 2.

Not all loci are like those in the questions above.
Example: A feather floating through the air would not create a smooth locus.

14.  Draw the locus of a rubber ball rolling off a table and bouncing onto a concrete floor.
15.  Draw the locus of a teacher walking around the classroom.
16.  Draw some everyday loci for situations around your school.

Example: The locus for a soccer player while playing a game of soccer.
The locus for the flight of a tennis ball during a rally.
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Constructing triangles:
Using a ruler, a protractor and a compass, but not the compass you use for measuring compass bearings, the following
triangles have been constructed.

Look at each triangle and discuss
how each triangle was drawn.

40mm Triangle

B

Triangle

A See if you can reconstructsthese

triangles.

Write down thesteps youwould
follow as you construct@ach
triangle.

Triangle
55° c

50mm

Answer: Triangle A was drawn using a compass and ruler.
Triangles B was drawn using a compass, a,ruler’and a protractort
Triangles € was drawn using a rulérand a‘protractor.

Construct these triangles using a compass'andia ruler. Show your construction marks.

E
1. B 2. N On your constructions,
35mm use a protractor to
3.2¢m 5.6cm 42mm measure ZABC and
F ZDEF.
A C D 60mm
6.4cm

4, Construct,a triangle with all'sides 7cm long. Measure the angles of your triangle. Name this type of triangle.
5. Construct a trianglefwith all sides’60mm, 60mm and 75mm long. Measure the angles of your triangle.

Name this type of friangle:

Construct these tri@ingles usingia compass, a rulerfand a protractor. Show your construction marks.

6. B 7. E 8. On your constructions,

measure the length of

32mm 4.5em line BC and line EF, and
measure ZCBA and «DFE.

50°
A C F
35mm D 6.8cm
L Roofing iron
Roofing iron :
Side A Side B

9 A builder is trying to work out the length of roofing iron
required for Side A and Side B of a new building.
(See diagram).
Construct a scale diagram, using a scale of 1cm = 1m, to
work out the length of roofing iron required for Side A
and Side B.

/

N

12 metres

10.  Draw your own construction diagrams and have a classmate try to reconstruct them.
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More constructions:
Various drawing instructions can be used to construct some simple and complica‘red diagrams.
Example:

A Nere

Bisecting ZABC Bisect line AB Constructing line PQ Constructing line PQ;through

perpendicular to/ AB point S, parallel fo AB
Task 15

Copy these diagrams then using a compass, bisect each angle. Show all gonstruction marks.

\/ 2.\/ 3. /\ /\
Measure each line, then using a compass construct, the mediator (perpendicular bisector). Show all'construction marks.
Copy each diagram, Then constructid line through C which is parallel to line AB. Showaall construction marks.

C
x 11. A

. 10, .
X B
C
A X C
\ A X
A B B
. B
13.  Follow these steps to €onstruct an Incircle.
+ Draw a triangle.
+ Construct theybisector offfwo angles. Extend the'angle
bisector lines'untihthey intersect inside the triangle.
+ Using the'intersect point as a centre, drawsa circle that
justdouches all'three sides of the'triangle.
C

14.  Follow these steps to construct a Circumcentre.

B

A + Draw a triangle.

+ Construct the perpendicular bisectors of two
sides. Extend the angle bisector lines until they
intersect inside the triangle.

+ Using the intersect point as a centre, draw a
circle that passes through all three vertices of

B the triangle.
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Scale diagrams:
A right-angled triangle with side AB = 40mm, side BC = 30mm and £ABC = 90° has been drawn
using a scale Imm = 2mm. From the diagram, find the length of the unknown side AC.

Example:
C The length of side AC can be measured to the nearest mm.
30 Answer: Measured length of AC = 25mm,
mm therefore actual length of AC = 50mm
B 40mm

Discuss situations where the use of scale diagrams would be useful.

Construct scale diagrams of these right-angled triangles using a.compass, a protractériand adruler.
Show your construction marks. Use your diagram to fifid the length of the missingside.
Remember to include the scale you have used. Exariple. 12

5.8cm

50mm 3.2cm 42mm

8.0 Friecir

68mm

The Pythagoras relation:
The longest side of aright-angled triangle is‘oppdsiterthe right-angle. It is,called the hypotenuse..

The Pythagoras reldtion states ‘1he square of thexhypotenuse equals the sum.of the squares of the other two sides:
Example: For this triangle, side a is the hypotenuse,

a
b Q ( a® =3+ c?, where a = length of the hypotenuse )
Cc

x422.7%+ 18
Example: 1.8cm xt=7.29+3.24
Find the lengthof side x, AT x=1053"
rounded to 2 d.p. > 7cm x=3.24 (2d.p.)

1 Use the Pythagoras relation 1o calculate the length of the missing sides of the triangles 1 to 4 in Task 16 above.
Use the Pythagoras relation to calculate the missing sides in the triangles below. Round answers to 2 d.p.

Calculate the length of the missing sides (z) for each of
these right-angled triangles. Round answers to 2 d.p.

Hypotenuse | Side B Side C

3.5cm 6. z 4.8cm 14.3cm

5. 7. z 9.7mm 5.8mm

42mm [ d 8. z 6.9cm 11.4cm

e 9. 15.9mm 4 8.5cm
||||||;|8||n|’]|r|];||||| 10 17 4em 12.4em ,
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Hypotenuse, Opposite and Adjacent:

For a right-angled triangle, where ZB is the angle ‘'marked’, the sides can be named as follows ...

A
Side AB = Hypotenuse (The side opposite the right-angle)
Side AC = Opposite side (The side opposite the angle marked, that is ZB)
- Side BC = Adjacent side (The side next to the angle marked, that is ZB)
B
C

A

If A was the 'marked' angle, how would that change the naming of the sides? Example:

Side AC becomes the adjacent side and side BC becomes the opposite side:
The side hamed the Hypotenuse does not change as it is always opposite the right=angle..

C \

On each triangle an angle is marked. Name the hypotenusepopposite and adjacent sides for'the marked angle.
B 2. D F 3. | 4, P 5. x Y
B BA E G A H Q R z
Sine, Cosine and Tangént as a ratio:

If the lengths of two sides of @right=angled triangle @re known, then the size of any.angle inithe triangle can be found
using one of following ratios .

B Sine of £AN= length of, opposite side Cosineofl/A = length of adjacent side
length of hypotenuse length of hypotenuse

opposite hypotenuse ; ;
p_fide yp Tangent of /A = length of opposite side
length of adjacent side
C " adjacent A The letter SOHCAHTOA is'a good way to remember the trig ratios.
side

If the lengths of at least two sidesiare known, a trigonometry ratio can be written as a fraction.

:

For this triangle 1. Write Cos A and Tan A as fractions.
Sin A =3 5cm 2. Convert Sin A, Cos A and Tan A to decimals.

A
4cm C

For each triangle write Sin A, Cos Aiand Tan A as fractions and then convert each fraction to a decimal (round to 4 d.p.).

10.3cm 12.7cm
13cm 10.6cm 5
cm 7.4cm
3.9cm
12cm 15.8cm 15cm
12cm

6.3cm
18.2cm
12cm 8.4cm
12.6cm
25cmEi56cm 82Cﬂ’1% iﬁ75cm 53cmb
A
7 dem 10.1cm 6.5cm
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Converting a trig ratio to an angle:

Example: A trig ratio for ZA and ZB can be written as follows ... 4cm
SinAz1/,=05 SinB=2/,=05 1om & 2em

Although these two friangles are different sizes, they are A B

similar figures - Sin A = Sin B, therefore these angles are the same size.

Using either a scientific calculator or trig tables a trig ratio can be converted to dn angle.

Example: Using a calculator ... If Sin A =0.5, then ZA=30° [ On a calculatorjenter @B E ]
Use a scientific calculator or trig tables to find the size of ZA, roundedto 1d.p: if ...

L Sin A =05000 2. Cos A=09291 3. Tan A = 1.000 4. Sin A=09699 5. Sin A =.0.7406
6. Cos A=09742 7. SinA=0.6152 8. Cos A=0419 9 Tan A=95214 10. Cos A =0.1427
11. TanA=0.8412 12. CosA=0.3495 13. [(TanA=6.4129 14. SinA=04629 15. TanA =0.7064
16. CosA=0.0596 17. TanA=29521 18, “SinA=02569 _19.( TanA=7.0953 20. _SinA=0.6842

Finding the size of an angle using a trig ratio:
Example: To find the size of ZA, given BC = 7cmi(opposite £A) and. AC = 15em (hypotenuse).

Whichftrig ratio involves using Show working as follows,,..

C
15am h Thi oppoi”esséd}icaxi'}tx Sin A~ g
7em ypotenuse? [ ] SindA=:0.4666-
A 5 Answer: Sine = °/, YA= 27.8°

[ On a calculater, enter EE Sin | ]

Task 21
Use a tiig ratio fo find the size of ZA, rounded to 1 d.p. Show'your working.
1. 2. 3. 4. A B. 12.7cm
13cm A A
7cm 7.4cm
a N o Q -
A
12cm gem 6.3cm
6. 7. A 8. 18.2cm 9. A 10.
12cm
5. 6cmh 8.2cm 12.6cm 75cm  5.3cm
A
11. A 5m ladder is leaning against a building that is 4.8m high as shown in the diagram. _—
Calculate the angle (A) the ladder makes with the ground. sm sl 4.8m
50m
A =
49.8m

12. A driveway has a gentle slope as shown in the diagram. Calculate the slope of the drive.

m Copyright ©2000 AWS TEACHER RESOURCES



= =2 0= . 1O,
G5 |

Please DO NOT write on the sheets Please DO NOT write on the sheets

(& sy s

All angles can be expressed as a trig ratio, written as a fraction and converted to a decimal.
Scientific calculators or trig tables can be used to find the value of any angle size, expressing it as a decimal.
Example: Sin 30° = 0.5, Cos 50° = 0.6428, Tan 80° = 5.6713

|
[ On a calculator, enter @ @ @] JL

Note: On most sciencific calculators, enter the angle first, then enter Sine, Cosine or Tangent as required;

Use a scientific calculator or trig tables to express each angle as a decimal{rounded to 2°d.p.

Expressing an angle as a decimal: ?
[

1. Sin 40° 2. Cos 70° 3. Tan 45° 4 Sin,80° 3. Sin 37°
6. Cos 9° 7. Sin 16° 8. Cos 25° 9 Tan 63° 10. ““Cos 45°
11, Tan 67.4° 12. Cos 43.9° 13. Tan 84.1° 14. Sin62.9° 15. Tan 15.8°
16.  Cos 24.8° 17. Tan9.6° 18.  Sin65.7° 19.  Tan 394° 20. Sin854°

Finding the length of a side usSing a trig ratio:
Example: To find the length of side BC, giveh'ZA 5 36° and AC = 15 cm (hypotenuse).

C Which trig ratio.involves using Showiworking as follows .
15em the adjacent side’and the Cos 36° = ¥/1s
hypotendse? [SOHCAHTOA]

Answer: €0s36° =7/i5

y = 154 Cos"36%
y =.12.14cm (2 d.p.)

[ Onya calculator, enter @ E ]

A

N

Task 23

Use a trig ratio to find the'length of side y,sounded to'1 d.p. Show youfworking.

1. 2. - y 3 4, 5. 12.7cm
0 13.7em B
y 4 y 7.4cm y
B 15.8cm [ u
12cm y
6. 7. 8 y 9. 10.
12cm i 126
.6cm
L . [
y _ y 6.5cm
11. A bm ladder, leaning against @ building, makes an angle of 85° as shown in the diagram.
Calculate how high up the building the ladder reaches.
5m X
50m
h
85°

12. A 50m driveway has a slope of 2.5° as shown in the diagram. Calculate the height of the drive above the horizontal.

13.  Create word problems involving Pythagoras, Sine, Cosine or Tangent to exchange with a classmate.
Exchange questions with a classmate and compare answers.
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View diagrams and making models:

Kelly made a simple model out of Lego blocks and then drew a diagram of what the model

looked like from the top, front, left, right and back.

&
LT

3
L2

Example:
Top
Top Front Left side Right side Back
o 0 o
oo o @ L4 I @
10110 . © 0 0 o .
: :":::": = 4 pin blocks | | o o o o - 8pinblocks
TaSk 24 side top end side top
P
Look at the top, front, left side, right side and back, view diagrams for the block
structures drawn below. Match the view diagrams (1'%6)5) with the block strycture
diagrams (A to E) in the box. Create each strucfure using blocks. A
::,'i,'i Top Front Left side Right side Back
1- IIIIIII
® 0|00 N RRRAI e
o oldd o Jin I | <
[ I J = — - ==Y
oo L [T =y, [ 1 B
2' I*III+I o0 [~ -- | e
MHEE . [ i S
. . =1 =1 | — - -1 I —1
oo I AL I [N
3.
RO A it I
b b R 1111 AN S 11 PO C
o | il il
hdhd
4.
I o . - oo
® Ole o o o o |I=I - D
v I i [ I |
o o
5.
e ool | [T o R T
I+III+I | E

Task 25

Using the resource ...
‘Geometry Level 5: 3-Dimensional Block Structures & Isometric / View Diagrams’
created by AWS Teacher Resources,
create more block structures given the top, front, left side, right side and back view diagrams.

’
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Drawing on isometric paper:
Tsometric paper is special paper with dots on which 3D objects can be drawn and they look almost realistic.
Example:

Everyday objects can also
* be drawn oh isometkic

. paper.

|

Copy these block structures below on some ‘Isometric paper'.

A

5. Using some Lego type blocks, build, each,of the block structures A to E.

6. Draw the Yop, front, left side, rightyside and back view diagrams for each block structure A to E.

7. Everyday objects can also be drawn on isometric paper. Look around your classroom for
objects that you could draw on some isometric paper.

Using the resource ...
‘Geometry Level 5: 3-Dimensional Block Structures & Isometric / View Diagrams’

created by AWS Teacher Resources,
draw more block structures on isometric paper and view diagrams on specially prepared squared paper.
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| Isometric Paper Master Sheet

Class:

[ ] [ ] [ ] [ ) [ ) [ ) [ ] [ ] [ )
[ ] [ ] [ ] [ ] [ [ ] [ ] [ ] [ ] [ ]

[ ] [ ] [ ] [ ] [ ] [ ] [ ]

[ ] [ ] [ ] [ ] [ J [ J L ] [ ] [

[ [ ] [ [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ) [ J ( ]

[ ] [ ] [ ] [ ] L ] [ ) | J
[ ] [ ] [ ] [ ] L J

[ ] [ ] [ ] [ ] [ J [ ) [ )
[ ] [ ] [ ] L ] [ J

[ ] [ [ ] { ] L ] [ [ ] [ ] [ ] [

[ ] [ ] L ] [ 2 [ J [ ] [ ]

[ ] [ [ ] [ [ ] [ [ ] [ ] [ ] [

[ ] [ ] [ ] [ ] L J [ ] [ ]

[ ] [} [ J [ ] [ ] [ ] [ J [ J [

[ ] [ ] [ ] [ ] [ ] [ ] [ J
L ] [ ] [ ) (] [ ] [ ] [ J [ J [ [ ]

[ ] [ ] [ ] L J [ J [ ] [ ]
[ ] [ ] [ ] [ ] [ ]

[ ] [ [ ] [ [ ] [ [ ] [ ] [ ] [
[ ] { ] [ J [} [ ] [ ] [ J [ J [ [
[ ] o [ J [ ] [ ] [ ] [ J [ J [ ] [ ]

[ ] L ] [ ] [ ] [ J [ ] [ ]
[ ] [ ] [ [ ] [ ] [ ] [ [ [ ] [ ]

[ ] [ ] L J [ ] [ ] [ ) [ ]
L J [ ] [ ] [ J [ J

[ ] [ ] [ ] [ ] [ J [ ) [ J
[ ] [ ] [ ] [ J [ J

[ ] [ [ ] [ [ ] [ [ ] [ ] [ ] [

[ ] [ ] [ ] [ ] [ J [ ] [ ]
[ ] [ ] [ ] [ [

[ ] [ [ ] [ [ ] [ [ ] [ ] [ ] [
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Class:

Front Left Side Right Side Back
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Translation using vectors:
A vector has direction and distance. A vector is a way of describing how a point or shape has been moved, without
being reflected, rotated or enlarged. This type of movement is called a translation.

Example: This is vector ;\e /B This is vector % /B

A A

A vector drawn on a grid can be described
using two humbers written in the form of ... Example: On this grid ... » a (3
. . . 24 Ay T\ 2
( X )(Ief‘r or right direction a
Y /=~ up or down direction Vector 'a’ moves.3,squares right, then 2&quares up:
Task 28
1. Describe in words the direction of each vector, then drawsedch vector on a grid.
a (2 b (-4 c (.2 d (-2 ) fa (23
Ay T\ 4 A\ 3 A\ -3 Ay \4 A\ 4 A\ O
2. Describe each vector below using fwo, numbers as above.
» u V. ~a_ | r B T-\ /
m 0 P qd Xs /u

The movement of the shapes on this grid below can.be'described using vectors.
The original position s the shaded shape (object). The new position is the ¢lear shape (image).

3. Describe the translation vector for each shape A to I using as a vector:
N
[ Lt ! > /
. ;::-. e i_‘:':':::_{ / /
FLA D
Nae/
:-iiB‘l::- - 'fiD‘k:' R & F oo
- 7 R .-J:?:' [ -
‘ L \ 7/

Copy each shape, then translate theishape to a new position by the vector given below the diagram.

4, \ 5. | W™ 6. e 7. 8.

2o

] >'F~
<

ﬂL_’:_:::
o3 k3 L3 () %

9. Look back at your TRANSLATION diagrams.

Write two headings, ‘Things that HAVE NOT changed’and ‘Things that HAVE changed'

List the properties of translation that would go under each heading.
Example: length of sides, area, shape, angle size, orientation etc.
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More Translations:

A shape can be translated more than once.

Example: A moves to B, from B to C, then
from C to D.

Vectors can be written for each translation.

AB (5 BC (11 CD (5
Ay \ 5 Ay \ 4 Ay \ 3
The direct route from A to D can be described as the vector ... AD _(d1
Ay o\ 4
Add the top numbers of vectors AB, BC and CD. Add the bottomdiumbers of vectors AB, BC and CD, Answer: 11 & 4

Compare these answers to the vector AD. What do you notice about the numbers?

This diagram represents a map of some islands
surrounded by sea. E ?; =
Points A to E represent towns. El ]
1 John travels from Town A to Town<C by SN —
air. Write the vector for this journey. H. ]

'Q
.
D
(@)

2. Jan flies from Town D to Tewn B.
Write the vector for this journey.

3. Andrew is in Town B and A (ly\
travels to a town
, ( 2 ) - N>V

described by the véctor ... 5

In which fowmis Andrew now in2

(] 44

]

4, Write eachvector for a journey from f
Town A to Town B; - | / - ™ 2y
Town B to Town C, 9
Town C to Téwn D, F \ L
Town D to,Town\E.

5. Add your vector answers from question 4 above, then compare your answer with the vector
for a journey directly from Town A to Town E.»What do you notice about your answers?

6. A sailing ship goes around the islands, starting from Town A and passing through the points F,
6, H, T and J. Write the vectors for.each part of the journey.

7. If the final part of the journey is given by the vector ( é ) where does the journey end?

8. Create your own map on a grid that represents ....

your classroom,
the school grounds,
a treasure map,

or an idea of your own.

Use your map to create questions using vectors to locate or move between points on your maps.
Exchange your map and questions with a classmate.
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Similar figures and scale factors:
When similar figures are made bigger (or smaller) they are said to be enlarged.
Example: This shaded shape (object) has been enlarged, to create the clear shape (image).

object By how much has the object been enlarged?

Answer: A 3cm long side on the object has become a 12cm
long side on the image, therefore the shape is 4%, bigger.

3cm 12cm
The size of the enlargement is called the scale factor. In this example, the scalefactor is 4.

If a shape is made bigger when enlarged, the scale factor is a whole nuniber.
If a shape is made smaller when enlarged, the scale factor is a fraction:

Match the figures in Box A (Objects) with the similar figuresimBox B (Images).
Work out the scale factor for each enlargement. (These diagrams are not drawngto scale).

1.6cm 36cm
o i 7N
\ 12cm 30cm / \ 3.4cm 5em

Finding the centre of an enlargement:
As well as a scale factor,)an-enlargement must have a/centre of
enlargement.

Example: To find the centre of an enlargement;, join cerresponding
corners of the objectiand its image.

Where theflines crossiis'the centre.of the enlargement.

Copy each pair of diagrams. Ob ject'= shaded shape, Image = clear shape. Draw lines to find the centre of
enlargement and label the centre €., State the scale factor for each enlargement.

centre
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Drawing enlargements:

To enlarge a shape you need to know both the scale factor and the centre of enlargement.
Example: Using point O, enlarge ABCD by a scale factor of 2.

A 5% If the object is labelled ABCD, then the image is labelled A'B'C'D".
v To enlarge a shape, follow these steps.
A Step 1: Locate the centre of enlargement and dhe corner of the objech:
B Step 2: Count the squares across and / or up:&down to get from the centre to
o G this corner.
Example: From centre O to corner A is'2 squares right and 2 squares)up.
D c |D c

Step 3: Multiply your answers in Step 2 by the scale factor.

The centre of enlargement Example: 2 x 2 = 4, therefore 4 to'the right, 2 x 2 = 4, therefore up.
can be outside or inside the
shape, or on one of its sides.
The scale factor can be a
whole number or a fraction. Step 5: Repeat these steps for all corners of the shape, then draw linesqto, join
corners, drawing the'enlarged shape.

Step 4: Using your answers in Step 3, count from the centre,to mark the new
position of the corner, then label.” Examp/e: Point Aloves.to point A'.

To check if your enlarged shape is in the right_position,/draw a line from the'centre'of enlargement through any point
on the object and its corresponding pointeonstheiimage. It should be a straightline.

Copy each diagram. Using X as the eenfré of enlargement, enlarge each shape by the scalesfactor given.
Remember to label the image and draw’some lines on your completed enlargement diagram to'show that the position
of your diagram is correct.

1. 2. 3. z w
A B A B \
\ \
X s 4 | \
: \ N\
D C X \
X C Y X
scale factor = 2 scale'facton= 3 scale factor = %2
4, 5. D E 6. R
e N
\Y S
T v A LN L
X
Y X U T
scale factor = 3 scale factor = %2 scale factor = 2
7. Draw a shape of your own and mark a centre of enlargement. Decide on a scale factor.

Have a classmate draw the enlargement of your shape.

8. Look back at your ENLARGEMENT diagrams.
Write two headings, ‘Things that HAVE NOT changed’and ‘Things that HAVE changed'

List the properties of enlargement that would go under each heading.
Example: length of sides, area, shape, angle size, orientation etc.

m Copyright ©2000 AWS TEACHER RESOURCES



] 2 @M @@

Please DO NOT write on the sheets Please DO NOT write on the sheets

Locating and drawing lines of symmetry:

For a shape to be reflected there must be a mirror line. The mirror line is often represented by an arrow.
Example: The shaded shape has been reflected to its new position (clear shape).

L5MG
/5 AN

A There may be more
than one mirror line.

\ Some shapes may

cross the mirror
line and have to
be reflected both
/ \ sides of the

mirror line.

A mirror line is half way between corresponding points on a shape'and its new reflected,position.
A mirror line is also known as the line of symmetry.

The original shape is called the object. Redrawn in itsinew position, the shapé is called'the image.

Copy each diagram below onto the squares of your maths book.
Reflect each shape (object) to itsfew position (image) using.the afrowed line(s) as the mirrof line(s).

1. A 2. L 3. 4.
N ~
v < >

- / — > >
oz =\
/
At ittt bttt N
oo
T Y v
9. Draw your own shapes (objects) and‘mirror lines. Ask a classmate to reflect each

shape'and draw the new(position of the shape (image).

Copy these diagrams below and draw in tThe mirror lines (lines of symmetry).

10. 11.

12. 13.

14.  Create your own diagram with a shape and its new position drawn, but no mirror line(s) marked.
Have a classmate locate and draw in the mirror line(s).
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Creating designs involving reflection:

The use of reflection in designs is common, such as in wallpaper, floor or tile
patterns. Some buildings have lines of symmetry. Making reflective designs can
be fun.

Example. Folding paper, then cutting out pieces will produce designs.

Other designs can be
created by using lines of
symmetry and copying
patterns.

&

By folding paper and using scissors, create paper designs that have the following numbgr of, lines of symmetry. The

pieces of paper you use to create your designs can be any shape.

1. 0 lines of symmetry 2. 1 linexof symmetry
3. 2 lines of symmetry 4, 4 lines of symmetry
5. On your paper designs, mark all lines,of symmentry.

Copy each diagram below using the squdres in‘'your maths book.

Complete each design by reflecting the shaded squares using the linesiof symmetry marked as arrows.

4 * o

10.

A

O

11.

A

*

*

\

12.  Look back at your REFLECTION diagrams.
Write two headings, ‘Things that HAVE NOT changed’and ‘Things that HAVE changed'
List the properties of reflection that would go under each heading.
Example: length of sides, area, shape, angle size, orientation etc.
13.  Create your own designs in one corner as above and have a classmate complete the reflective patterns.
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Rotating shapes and finding the centre of rotation:

To rotate a shape or an object, you need an angle of rotation and a centre of rotation.

Example: Rotate the shaded triangle ABC (object) 3 turn (270°) clockwise about point A.
The new position of the triangle is the clear shape labelled A'B'C’, called the image.

|
Example:
; . Flag A (object) has been rotated to its new position
AlA B shown by Flag B (image).
PP Describe thisirotation. Is the centre of rotation
flmmzm]  \ A point A8 or C?
===\ =l
c B \ B AngWer:h: turn or 90° anti-clockwise rotation.
(% turnor 270° clockwise rotdtion)
c c Centre of rotation'was point B.

Copy each diagram below. Rotate the shaded shape (ebject)*to its new positioh (image)as directed below each diagram.

1. B 2. B 3. A B 4,
\ T ™ 5
N
AN ==
_____ ) D[
T
| O L N RN
A C A C D C A C
Rotate triangle ABC 90° Rotate triangle ABC 180 anti- Rotate triangle ABC 90° anti- Rotate triangle ABC 90°
clockwise, about pointiB. clockwise, dbout pointHhA. clockwise, about paint’B. clockwise, about point D.
5. | B C 6. 2 7. 8.
& A D
: A
A D E
Rotate this shape 90° Rotate this shape,90° anti- Rotate this shape 90° Rotate this shape 180°
clockwise, about point E. clockwise, about point A clockwise, about point A. clockwise, about point D
9. Drdw your own shapes and mark centres of rotation. Have a classmate redraw your shapes after they have been
rotated either 90° or 180° in a'clockwise or anti-clockwise direction.
In each diagram the shaded shape 10! 11 A
(object) has been rotated to a new. c
position (image). c [ v
Describe each rotation and name the B
centre of rotation. A
12. 13. A |B |C 14.
C
P /|
A |B |C B
A
wﬁ?r
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Locating a centre of rotation and an angle of rotation:
In more difficult rotations, construction skills can be used to locate a centre of rotation.
Example: Triangle ABC has been rotated to its new position, triangle A'B'C'.

To locate the centre of rotation, follow these steps ...

Step 1: Join two pairs of corresponding corners of the object and its
Example: Join A to A', B to B'.

corresponding corner onfthe image. Example: JoingA o Quand O to A'.

Step 2: Measure the angle created using a protractor)that is ZAOA'.
Example: 90° clockwise “This is the angle of rotation.
Note:

For'anti-clockwise rotations, the angle, of rotation is positive.

B Forclockwise rotations, the angle of rotation’is negative.

image.

A Step 2: Local the mid-point of line AA' and line,BB".
Step 3: Construct a perpendicular line thnoughithe mid-point of line,AA“andline BB'.
Step 4: Extend the lines until they cross. Where the lines cross is the centre of
rotation. Example: point O.
© ° To find the angle of rotation, follow these steps ...
o ¢ A Step 1: Join a line between a'corfier of the object, the centre of rotation and the

Copy each pair of diagrams. Locateithe centre of rotatiémand marksthe centre with an X, thenfind the angle of

rotation using the methodioutlined above. Show all your,construction marks.

1. F 2. A B 3! s R'
RN N/ JENE
E: D /c T Q
G A
/ D
F G'
o N
B' s T
4, 5. D A 6. E F
>
N /]
A [ N A 3
1/ N' M H G
/ D' c H
L[N ~_ |F
N G| N
c B F
7. Look back at your ROTATION diagrams.

Write two headings, ‘Things that HAVE NOT changed’and ‘Things that HAVE changed'

List the properties of rotation that would go under each heading.
Example: length of sides, area, shape, angle size, orientation etc.
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Describing symmetrical designs:

Many wallpapers, wrapping paper and indigenous art work from various countries have been created
using patterns that have been reflected or rotated and then repeated many times.

Example: Katie drew this simple pattern below ...

N
PN

... she then reflected her pattern four ... she then translated this pattern three
times to create this pattern. times to create a bigger pattern.

I - I -

Remember, a shape or design is translated if it slides to a new\position without being reflected (turned over) or
rotated (turned around).

Use each one of these simple designs to €reate a larger pattern by reflécting, rotating and / or translating each
simple design. The different shadings representdifferent colours.

5. Describe howyou,created each of yolr designs. 6. Create and describe your own patterns.

Look around your:classreom for examples of patterns, objects or designs that have been created by reflecting,
rotating.dnd Zor translating a simplesdesign.
Example: Patterns'such as wall paper, wrapping paper, frieze patterns, kowhaiwhai patterns etc.

7. Describe how each pattern, object or design has®been created.

Designs created by tessellating shapes:
A design made up of repeating shapes, without gaps between/the shapes, is called a tessellation.
The shapes in the design-have been reflected@nd / or.rotated and / or translated.

Example:
/:::::::Z% i
AR RN

Create a design by tessellating any combination of these shapes.
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‘In-class’ Worksheet

Teaching Notes & Answers

How to use this section:

Teaching notes are enclosed in a box with a ‘push-pin’ at the top left corner. The teaching notes precede the
answers for each worksheet / task. The teaching notes have been included to provide assistance and background
information about each topic or unit of work.

Introduction:

The topic of Geometry is concerned with exploring shape and space. Angle preperties introduced at Level4 are
revised and angle properties involving polygons with more than 4 sides, andscircles are introduced, Reflectiveand
rotational symmetry of 2D shapes is covered, plus various mathematicalgconstructions are explored usingia
compass, ruler and protractor. Pythagoras’ Theorem and trigonometric ratiossare introduced,using scale diagrams
and calculators. The making of 3D block structures and drawing on isometric paper is further.extended from work
covered at Level 4. All four transformations - reflection, rotation, translation and enlargement areifivestigated.

. . Worksheets 1 to 4 A N
Adjacent angles on a straight line:

Angles around a point:
Vertically opposite angles:
Angles in a triangle:

M8

In Tasks 1 to 4 pupils are to revisitynany of the angle properties intraduced at a previous level.

In Task 5 pupils create angles.to ex¢hange with classmates.

Task 1

1. a=65° b=149°, c£71% d=90°, e=126° f2112° g=62°, h=94°, i=@1°, j=HB6°, k=121°, 1=59°, m=132°
n=48° 0=132° pgably q=67° r=71°, s=90° " 2497° 3. 6° 4. 96°

Task 2

1. a=112°, b=2l14°, c=51°, d=127°,"e=111°, f=50°, g=54° h = 266°, i=85°, j=70° k=284° |=84°, m=55°
n=125° 0=55° p=46° q£68° 2 105° 3. 45° 4 675° 5. 157.5° 6. 40° 7. 8spokes 8. 15 spokes

Task 3

1. a=78° b=127°% c=108° d=90° e=47° £=115°% g=131°, h=68° i=101°, j=82° k=129° |=51°, m=141°
n=39° 0=141°, p=39° q=64° r=149°% s=31%t=31°, 2. 65°

Task 4

1. a=77° b=117°, ¢ =90° d=35% €=66° f=59° g=40° h=64° i=62° j=44° k=37° 1=143°, m=49°
n=49°, 0=47°, p=75°, q=39° 2., 20°

_ Worksheets 5 & 6
Angles and parallel lines:

Understanding and stating angle properties:

Fe

In Task 6 pupils are to investigate three angle properties associated with parallel lines. Using these
rules, pupils are to state whether or not two lines are parallel.

In Task 7 pupils are to find missing angles, giving reasons for the answers by stating the rules used.
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1. Za=2sk, Zd=1m, Lec=Lh, Lf = L), La+ £Lb=£g, £/b+ Le= 4, Le+ Lf=Zn, Ld + Le=Zi 2. £f = £h, £d = Zk,
Lf+sze=4, Le+szd=24g 3. Lf+2g=180° «d+ £ =180° «d + Le + £h = 180°, Le + £f+ £k = 180°

4. No, does not satisfy either angle rule for parallel lines 5. Yes, alternate angles 6. Yes, corresponding angles
7. Yes, co-interior angles adding to 180° 8. a=79°, b=138° ¢c=70° d=116° e=123° f=74° g=106° h=75°,
i=75° j=57°, k=123° 1=123°, m=36°, n=144° o0=36° p=144°, q=101°, r=79°, s=101° t=79° u=101°,
v=79° w=101°

Task 7

Note: There may be more than one reason for each answer, depending on the order or the way the missing angles are found.

1. a=93°- Adj. L'sst. line, b=51°-Lsin A, c=106° - Adj. £'s st. line, d = 65° - Adj. £'s st. line,

e =74°-Vert. Opp. £L's, f = 54° - Adj. £'s st. line, g=54°-Vert. Opp. £'s, h=59- /s around pt,

i =126° - Vert. Opp. £'s, j=145°- Vert. Opp. £'s, k=90° - Adj. £L's st. line, | =72°2Alf. £'s // lines, m =41 - /'sin A,
n=67°-Alt. £'s // lines, o= 64°- Alt. £'s // lines, p =59° - Adj. £'s st. line, q=57°),- Int. £L's // lines|

r=116° - Adj. £'s st. line, s = 38° - Alt. £'s // lines, t=68° - Int. £'s // lines, U= 74%> L's in A, ¥=68°=«sin A,
w=33°-Ssin A, x=38°-Alt. Ls//lines, y=33°-Alt. £'s // lines, z=110° - Adj. £'s st. line

2. Corr. Z's // lines or Int. £'s // lines 3. Corr. L's // lines 4. A10°

5. £ZAJK, £JKH, ZBKC, 2DCE, LCGF, ZKHG, ZKC6 6. 352 7. 70° /8. 35°

@ Worksheets 7 to 9

Reflective symmetry:

Rotational symmetry:

Vertically opposite angles:

Interior angle sum of regular / non-regularpolygons:

In Task 8 pupils are to revisit the "aming'6f and the reflective symmetry properties off2D shapes
introduced at a previous level.

In Task 9 pupils are to revisit the rotational symmetry praperties of 2D shapes introduced at a previous
level. A shape has rotational symmetry if, as it is being rotatéd you can stop irPa pesition whereby the
shape looks the same as it did before it was rotated.  The‘number of times thissoccurs will determine the
number or order ofirotational symmetry for that\particular shape. All shapesihave at least one order of
rotational symmetry'as any shape will ook like itself once it has been,rotatéd through 360°. The 2D
shapes in this taskican be drawn on cardboard,cut out and physically rotated to determine the order of
rotation. Remember the centre of the shape will be the centre of therotation.

In Task,10 pupils are to determine the'sum of the interior @ngles of polygons with 4 or more sides,
using the instructions at the 1op of\Warksheet 9. Missingyanhgles can then be found.

— =~ -—— - —

Task 8
1. 2. 3. 4, ‘ 5.
isosceles triangle (1) right-angléd triangle (0) pentagon (5) semi-circle (1) hexagon (6)
6 7. 8. A 9. 10.
infinite lines of ‘ o
symmetry - =
\ 4 &~ * EN
scalene triangle (0) circle (infinite) rectangle (2) equilateral triangle (3) parallelogram (0)
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14, 15.

11. 12. 13.
A A

diamond (rhombus) (2) octagon (8) ellipse (2) square (4) heptagon (7)

A
\J

16. Symmetry lines are drawn on each shape. Order of reflective symmetry is the number in the brackets after the
name of each shape.

1. rhombus or diamond (2) 2. octagon (8) 3. parallelogram (1) 4. isosceles triangle (1) 5. hexagon (6)
6. right-angled triangle (1) 7. ellipse (2) 8. equilateral triangle (3) 9. heptagon (7) 10. square (4)
11. pentagon (5) 12. rectangle (2) 13. circle (infinite) 14. scalene triangle (1) 15. semi-circleq(?)

16. 4 17.1 18. 16

1. triangle 2. quadrilateral 3. pentagon 4. hexagon 5. heptdgon 6. octagon [\ Zsfnonagon 8. decagon
9. dodecagon

10. Number of sides | No. of triangles | Interior angle sum 11y, Sum of the Interior Angles ='n x 180°
4 2 360° 12°a=70° b=93°4c=87°%d=90° e=144°,/f =132°,
5 3 5402 g=141°, h=91 i248° |j=39°, k=102°, |&72° mi= 142°
67; g 579580 n=79°, 0=106% p= 37, q=122°, r=1322, 8= 135°,
8 6 1080° t=112°, us82°, v 265°, w=250%, x = 220°, y = 124°
9 7 12602
10 8 1440°
12 10 1800°

@ Worksheets 10 & 11

Angle between a tangent and a radius;
Angles in a semi-Circle:

In Task 11 pupilsiare introduced to a néw angle property involwing a circle, tangent and radius. The
tangent'is aline that touches a cirele ‘atione point only on the circumference. A tangent to a circle makes
an angle of 90° with the radiusfat the point'of contact. Using this preperty and other angle properties
previously uséd, missing angles.aré to be found. Pupils.are t0 give a reason for angle sizes.

In Task 12 pupils arg introduced to the angle in a Semi-citele property. Using this and other angle
rules, missing angles,areito befound. Pupils are 40 give areason for angle sizes, when required.

1. centre 2. radius,_ 3. tangent “4 right-angle 5. ZDEO, £FEO, £HIO, £JIO, £RSO, £TSO, ZLMO,
ZNMO, ZHKO, «IKO, /IPO, £JPO, ZKOP,“ZKIP 6. a=90°- £ between tang &rad, b=19°- Lsin A,

¢ = 113° - Adj. £'s)st. line, d = 90°- ~between tang & rad, e =23° - L'sin A, f=90° - £ between tang & rad,
g=39°-ssin A, h=90°- £ betweed tang & rad, i =47° - L'sin A, j=90° - £ between tang & rad, k= 34° - Lsin A,
| = 116° - Adj. Z's st. line, m = 90° - £ between tang & rad, n=26° - L'sin A 7. Z between tang & rad

8. LsinA 9. Zbetweentang&rad 10. 65° 11 65° 12, 25°

1. centre 2. diameter 3. circumference 4. semi-circle 5. 90° 6. LABC, ZDEF, ZGJI, ZKLM, ZKNM,
ZQUT, £PRS 7. a=90°-Zinasemi-circle, b=48°-/sinA, c=61°-/Lsin/, d=90° -~ inasemi-circle,
e=90°- Zinasemi-circle, f=30°-Zsin A, g=90°- 2 inasemi-circle, h=58°-/sin A, i=56°-Alt. £'s // lines,
j=34-Lsin A, k=90°- Zinasemi-circle, | = 34°-Alt. £'s // lines, m = 90° - £ in a semi-circle 8. £ ina semi-
circle 9. Zbetween tang &rad 10. 48° 11. AODE is an isosceles triangle as OD and OE are radii, ZODE = 29°
therefore ZOED = 29° 12. 61° 13. 42°
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@ _ _ Worksheets 12 to 14
Creating pathways (loci):

Constructing triangles:
More constructions:

In Task 13 pupils are to draw pathways called a loci. Mathematical instructions are to be used.
Examples of locii that are not smooth or constant pathways are also explored.

The accurate construction of any shape using mathematical instructions, is a valuable skill. Triangles can
be constructed using a ruler, compass and / or protractor.

To construct a triangle with sides of 5.0cm, 3.5cm and 2.7cm follow these steps.

Step 1: Draw one of the sides, Example: 5.0cm

Step 2: Open the compass to 3.5cm, place the point
of the compass on the left end of the line and draw an arc. 3.5cm 2.7cm

Step 3: Open the compass to 2.7cm, place the point
of the compass on the right end of the line and draw an_arc.

5.0cm

Step 4: Complete the triangle by joining the ends of the lines
to where the two arcs cross.

To construct a triangle when one or two angle sizes are given, the procedureisivery'similar except a
protractor is used to draw accurate angles.

In Task 14 pupils are to construct triangles given the length of all Sides or given the lengths of some
sides, plus 1 or 2 angle sizes. Pupils create their'own diagrams and‘have'a classmate reconstructa‘copy
of each diagram using mathematical instruments.

In Task 15 pupils are to attempt more mathematical constructiens involving bisectifig an angle, drawing
a perpendicular or parallel lines;, plusiednstructions involying circles and triangles,

Diagrams below ané not.drawn to scale.

Circle
4 5 radius = 25mm

radius = 20mnd

outside circle
<€—radius = 35mm

inside circle 7 ) Circle 8
radius = 17mm radius = 25mm T

inside circle
radius = 10mm

15mm above the line

—— outside circle
radius = 40mm

11 \ 3cm
10 T 10mm above the line
6cm line

2.5cm below the line

l 10mm below the line

Draw a line in this lane to show where Richard will
run in this 400m race.

Task 14 & Task 15 No answers drawn for construction exercises.
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_ Worksheets 15 to 18
Scale Diagrams:

The Pythagoras relation:

Hypotenuse, Opposite and Adjacent:

Sine, cosine and Tangent as a ratio:
Converting a trig ratio to an angle:

Finding the size of an angle using a trig ratio:
Express an angle as a decimal:

Finding the length of a side using atrig ratio:

In Task 16 pupils are to construct a right-angled triangle given the lengths of two sides. Using the
diagram, the length of the longest side (hypotenuse) is to be found by measuring.

In Task 17 pupils are introduced to the Pythagoras relation which states ‘the square of the hypotenuse
equals the sum of the squares of the other two sides’. From the diagrams created in Task 16, pupils are
to compare the length of the missing side as obtained by measuring, with the values obtained by using the
Pythagoras relation. Further calculations involve rearranging the relation‘taifind one of the shorter two
sides.

In Task 18 pupils are introduced to naming of sides for right-angleditriangles, as preparation ferasing
trig ratios. Remind pupils that the longest side, called the hypotenuse isalways opposite the right-angle.
The remaining two sides are named in relation to the angle that is known or is to be found.

In Task 19 pupils are to write sine, cosine and tangentyatiog'as fractions, given sideslengths. These
fraction are to be converted to decimals rounded to 4 d.p.

In Task 20 pupils are to convert sine, cosine of tangent values to angle sizes, using trig tables or.a
scientific calculator.

In Task 21 pupils are to find the size of missing angles using a trig,ratie-ANord problems are'included.
In Task 22 pupils are to convertangle sizes to a decimal using trig tables or a scientific calculator.

In Task 23 pupils are to find the lengthiof a side, given aft angle size and one sidedéngth, wsing a trig
ratio. Word problems are included.

Task 16

Approximate measurement lengths.
1. 130mm + lmm 2. \17mm+ Imm 3. 6.6cm +O:lem” 4. 80mm + Imm

Task 17

1. A=130mm,B=17mm,C=6.6cm,D =799mm 2. a=6742mm » 3. b=6.6cm 4. c=8.86cm 5. d=88.59mm
6. 15.08cm 7. 11.30mm (8. 13.33cm 9. 13.44mm 10.712.21

Task 18

1. Hyp = AB, Opp&AC,'Adj=BC 2. Hyp=EF,©pp=DF; Adj=DE 3. Hyp=6I, Opp=GH, Adj=HI
4. Hyp=PR, Opp = PQRAdj = QR 5. Hfp.= XZ, Opp.= XY, Adj = YZ

Task 1©

Cos A=%s5, TanA=3/, 2. SinA=016,Cos A=0.8, Tan A=0.75

. SinA=5/13=0.3846, Cos A = /13,= 0.9231, Tan A = 5/1, = 0.4166

. SinA="2/155=0.7595, Cos A = 1°3/155, = 0.6000, Tan A = 2/193 = 1.1650
. SinA="/106=0.6604, Cos A = /106, = 0.7547, Tan A = "/g = 0.8750

Sin A =%3/,,=0.8514, Cos A = 39/74,=0.5270, Tan A = ©3/545 = 1.6154

. SinA=8/15=0.5333, Cos A =17/5,=0.8466, Tan A = /1,7 = 0 6299

. SinA=%/1,=0.7500, Cos A ="9/1,,=0.6583, Tan A = °/79 = 1.1392

9. SinA=%/54=0.8929, Cos A = 2%/5¢, = 0.4464, Tan A = 5/,5 = 2.0000
10. Sin A =182/,,=0.9100, Cos A = 8%/,, = 0.4100, Tan A = 182/5, = 2.2195
11, Sin A =11/1,,=0.8016, Cos A = "*/1,6,= 05952, Tan A = 1%1/;5 = 1.3466'
12. SinA=%3/54=0.6310, Cos A = %5/g4,=0.7738, Tan A = >3/, 5 = 0.8154

©® N O A wR
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Task 20

1. 30.0° 2. 21.7° 3. 45.0° 4.759 5 478° 6.130° 7. 380° 8. 652° 9 840° 10. 818°
11. 40.1° 12. 69.5° 13. 81.1° 14 27.6° 15, 352° 16. 86.6° 17. 71.3° 18. 149° 19. 82.0° 20. 43.2°

Task 21

1. Cos A="/13=0.9231,A=226° 2. SinA="/155=07595,A=49.4° 3. TanA="/5=0.875,A=412°

4 SinA=%%/,,=08514, A=584° 5 TanA=%/1,7=0.6299,A=322° 6. Cos A="%/;,=0.6583, A=488°
7. SinA=5/5,=-0.8929, A=63.2° 8. TanA=12?/3,=22195 A=657° 9. Cos A="%/1,6=0.5952, A =535°
10. TanA=°%/,5=08154, A=39.2° 11. SinA=%%/5=0.96,A=737° 12. Cos A="8/5,=0.996, A=51°

Task 22

1. 0.6428 2. 0.3420 3. 1.0000 4. 0.9848 5. 0.6018 6. 0.9877 . 02756 8. 0.9063 _9. 19626
10. 0.7071 11. 24023 12. 0.7206 13. 9.6768 14. 0.8902 15. 02830°" 16. 0.9078 17. 0.1691
18. 09114 19. 0.8214 20. 0.9968

Task 23

Cos 40°="/1 ,y =12 x Cos 40°,y =9.2cm 2. Cos 48°=V/155 ,y = 15.8 x Cos 48°, y = 10'6cm
. Sin36°=Y/137,y=13.7%x5in36° y=81lcm 4. Sin 33° =¥/544'y = 7.4 x Cos 33°,y =4.0cm
. Tan55°=Y/17 ,y=12.7 x Tan 55°, y = 18.1cm 6. £05,62° =V/1> ,y = 12 x Cos 62°, y=5.6cm
. Tan43°=7Y/149,y =149 x Tan 43°,y = 13.9cm 8, Sin68° = ¥/204 , y = 20.4% €05 68°, y = 7.6cm
. Cos 54°=7/1;6 ,y =12.6 x Cos 54°,y = 7.4cmd 10y, Tan 60° =Y/45 , y.2 6.5 % Tan 60°, y = 11.3cm
11. Sin85°=*/5,y =5 x Sin 85°, x = 4.98m4, 12 Sin 2.5° = "/5; , h 250 x Sin 2.5°, h = 2.18m

@ _ _ _ Worksheets 19 & 20
View diagrams and making models:

Drawing on isometric paper;

O N O w =

To draw a 3D object ofyplain paper can be difficult.yUsing isometric papemean make it easier.

In Task 24 pupils are to'study the top, frent, leftside, right side ane back view diagrams of structures
made of Lego blocks and match them with 3D’ looking diagrams ofithe same structure. Pupils are to use
blocks to create these’ structures.

In Taski25 pupils are to use.a Level 5 Geometry resource speeially created by AWS Teacher
Resourees to.cover objective 6 of the Geometry strand.

In Task«26 pupils are to practise drawing blockistrdGtures on isometric paper and make structures out
of Legoblocks. Havifig made the structures, pupils are to draw top, front, left side, right side and back
views of these structures. Using isometric papef, everyday objects are to be drawn.

In Task 27 pupils\are g create more blogk striictéirés and draw them on isometric and squared paper.

Task 24

1.LB 2DV3 A 4C 5. E

Task 26

6. The following view diagrams have been drawn as if what can be seen on the page is the left side and the
front of the block structure. There will be different correct orders.

Top Front Left side Right side Back
| [ i R i M | [
o oldiy S il
® o = - =2
oo L[] W | |
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2 Top Front Left side Right side Back
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. i Worksheets 21 & 22
Translation using vectors:

MoreTranslations:

In Task 28 pupils are introduced to.vectars. A vector has beth direétion and distance and can be
described using two numbers written in the form ... AD < ¢ ) where the curvedline under

the
~ Y letters_means it is a vector.

Just like the directiofis on a graph, the ‘x’ numbenrrepresents a movement lefty(negative number) or right
(positive number). Thexy' number represents a movement up (positive number) or down (negative
number). Vectors gan alse be described®y diving a compass bearing,and a length, (Example: 60°,
5.2m), however at this level only the x-y methed is explored. Pupils are to describe and draw translations
using vectors, ‘describe how a shape hasbeen translated and translate a‘shape by a given vector.

In Task 29 pupils are to use #€6tors to find positions onsaumap’and describe movements about the
map using vectors.

1. a =2 squares right;4squares up b = 4 squares left)3 sqlares up c =1 square right, 3 squares down
d = 2 squares leftg4 squaresidown e = O squares left orright, 4 squares up f = 3 squares right, O squares up or down

w n

QH Q> 2:: QS

B

QO
/l(')
o
D

N W

23
/”\
w RN
~
Io
1]
R o
~_
1'0
/’\
LN
~
I.c
1]
~ O

) L-(8) 2(3) L-(3)
(5) L-(0)R-(3) 2-(5) L-(6) 23) 2-(¢)

"
W Nw
N I N
e ®

"
P AN —
A w
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Questions 4 to 8. For each translation below, the shaded shape is the object, the clear shape is the image.

Lo
9. "Things that HAVE NOT changed' "Things that HAVE changed
Length, angle size and area All points move

1. (;)2 (-%)2>3. Town A 4. ;5:(§> ,BS=<2

5. 3 AE 3 \ The answers are the same
12 ) ay=\12

6. AF_<-2 FG_<-3 GH_<2 HI_<7 IF*( 7 7 TownD
A\l Ay \4) A\ 6) A (5 ay~\ 4

@ N Worksheets 23 & 24
Similar figures and scale factors:

Finding the centre of an enlargement:
Drawing enlargements:

)24N)

For an enlargement to occurgthere must be a a scale factor'and a centre of enlargement. “An enlargement
can result in a shape becoming bigger or smaller, dependingion the scale factor.

In Task 30 pupils are to calculate the scale fattors given an object and.its image. By comparing the
length of correspondingsides on the object and its image, the scale factor can be calculated.

In Task 31 piipils areto find the centres of enlargement for various shapés. This can be done by
drawing lines threughypairs of correspending,corners on the object andhits image. Where the lines cross is
the centre of.enlargement. The scale factors'can also be caletlated from the diagrams.

In-Task 32 pupils are to eflarge a shape, given the sale factor and the centre of enlargement. The
steps‘are outlined in Worksheet24. Note the convention forlabelling corresponding corners whereby if a
corner.on an object is labelled Apthen the correspondingicorner on its image would be labelled A'. Having
drawn several enlargements, pupils are to comment on the’properties of enlargement that are invariant.
Invariant properties do'not change.

1. I,sf=%, 2D,sf=3 3.6,8f=22,4. J,sf.=% b A,sf.=2 6. H,sf=2% 7 Esf-=1
8. F,sf.=3 (9. B,sf.=% 10.C,sf)=4

1.

[ 2 .J ¢ 3 C
¢ g == ~[
] =" s S
sf.=2
sf.=2 4. |
I U, |
sfrd T sf.=3 —
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\
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Cc M~ \
C \\ T
\\\ c
3 i W 6. R
. /
\ \ z \W /7 \\
A\ N \\
\ S P N
% % S S
Y 3 X
X
5.
-
] T
8. 'Things that HAVE NOT changed' would include ...
angle sizes, corresponding sides are always parallel;the centre of
ehlargement does not move, the labelling of leftersyis still in the same

c B direction.

‘Thingsgthat®HAVE,changed’ would include
length of sides, area of the shape

@ Worksheets 25 & 26

Locating and drawing lines of symmetry:
Creating designs, involving reflections:

In Task 33,pupils are to copy shapes onto the squares of their,maths books, then reflect the shapes,
given thepaosition of the mirror lines,, Some shapes¢rossthe mirror line, therefore the reflection will
involve reflecting parts ©f the shape'in different directions. More than one mirror line is involved in some
questions. Pupils are talocate mirror lines or lines ofysymmetry between two shapes and create their own
diagrams that classmaites can reflect.

In Task 34 pupils are to create paper designs and eemplete patterns for designs involving reflection.

A
\

Y
4

A
3 ?:

e N v

m Copyright ©2000 AWS TEACHER RESOURCES
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et et

12.

\ 4

13.

v

12. 'Things that HAVE NOT.changed“would include ...
angle sizes, length of sides, area, any points on the mirror line

"Things that HAVE changed’ would includef.
all points onfthe,mirror line have moved, shape. is'turned over

@ _ o _ Worksheet 27
Rotating-aishape and findingitheeentre of rotation:

In Task 35 pupils are t@investigate rotation. For rotation to occur there must be a centre of rotation
and an angle of rotation’ The angles of rotation have been restricted to a ¥4 turn or 90°, a % turn or 180°
and % turn or 270° either in @ clockwise or anti-clockwise direction. Pupils are to perform the rotations by
counting squares. To find the centre of rotation, pupils can hold an object, simulate the rotation and by
trial and error, the centre can be find.

In Task 36 pupils are to use construction skills to locate the centre of rotation. The steps are outlined
on Worksheet 28. Note: Only two pairs of corresponding corners have been used where locating the
centre of rotation. All angle of rotations have been noted as positive rotations, that is, an anti-clockwise
direction.

m Copyright ©2000 AWS TEACHER RESOURCES




1.

1.

A

B'| B 2.

-

D
N
10. 180° clockwise or anti-clockwise about point B 1, 90%anti=elockwise about point B
12. 180° clockwise or anti-clockwise about point B 13:90° elockwise about point/C
14. 90° clockwise about pointC
Task 36
F B 3. s R
N |E \ / R Q UL
= D C T / Q
A \ B
/ x o B SEE
: c \ /
X C N
A ion = 270°
Angle of rotation = 90° Angle of rotation = 270° | B' s T ng‘le Of‘ ro‘r‘a‘rlo‘n ‘70
A 6. T T T T Tel Te
- Angle of rotation = 90°
L
M . \A X / //
A LI ' s X /
VAL M Hy 7 |G
/ c H
N < E
N / G' S
Angle of rotation=90° | B | Angle of rotation = 90° F
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7. 'Things that HAVE NOT changed' would include ...
angle sizes, length of sides, area, the centre of rotation is the only point that does not move.
"Things that HAVE changed’ would include ...
all points and lines change position as they turn through the angle of rotation

@ o _ _ Worksheet 29
Describing symmetrical Designs:

In Task 37 pupils are to create designs by reflecting, rotating or translating a series of designs. Pupils
are to locate and describe everyday patterns that have been created by using one or a combination of the
four tranformations - reflection, rotation, translation and enlargement.

In Task 38 pupils are to create designs by tessellating a combination of various shapes.

Task 37 & Task 38 No answers drawn fon@@sign exercises.
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G ERG

| Homework / Assessment Worksheet

Class:

Complete by:

<
B: 10 Quick Questions

1. Find 10% of $32.60
2. 63-4x12= e
3. Find VBT ...
4. If the temperature was
8°C, then drops 9°C, what
is the new temperature?
5. 94x0004 = ..
6.  How many seconds in 7.5
minutes? ...
7. $3.60%x19= ...
8. 9.6+08= e
9. How many weeks in 13
Years? s
\10. Find £ of $17.70 oo
>

D: Guess the angle
sizes
Estimate these angles to the

nearest 5° (do notmeasure).

7 S
B: What angle is that ?
Classify the angles by matching
each diagram with a word from

the list below.

PN | S
angle
‘ S
angle
\ ». . 8. 3
angle
: LA S
angle
/ o TR S
angle
acute right obtuse
N straight  peflex )
r \
¥E: Measuré these angles

—
€: Which angle is it ?

Angles are named using three
letters (example: ZBAC) , a
single letter (example: A) or a
mark on a diagram.
Study the diagram, then answer
the questions.

C

D

B A

1. Name the angle marked.
® . L

2. Name the afgle marked.
@B g

3. Markgon the'diagram
ZEED

4. Mark on the diagram A.

5.4 Canyou mark £B on this
diagram? ...

Give A reason ..........c.cecnconenn.

F: Drawing angles

Draw an angle of 55°

Draw an angle of 125°

Draw an angle of 220°

Draw an angle of 335°

Please sign:
Parent / Caregiver
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| Homework /[ Assessment Worksheet

Class: Complete by:
7 N N
B: 10 Quick Questions B: Which angle rule ?
1. 31-7 %5 = s Match the angle rules below, with the diagrams.
2. Convert 5.6kL to litres
---------------------------- 1' f 2' 3' C
3. How many seconds in 5.25 X a ( b
. e
minutes? ... d
4.  Find the area of a triangle 9
:IThhi bc:cslelof l4cmand a Rule Biagram
elght ot 2icm. - oo e A. Angles at a point add¥9)360%. . ..
5. Convert 0.6 fo a fraction ) .
B. Vertically oppositeiangles are’equal "4 L
6 Round of f 4024?02dp . C. Adjacent angles on @ straight line addéf6 180° =~ ... )
---------------------------- / \
7. If 7 books cost $8.75, €: Missing@angles
what does each book cost? | Find the valueof the missing anglesiifithese diagrams, using The rules
"""""""""""""""""" above. /The diagrams are not drawn to scale.
8. 3.78x0.09 = .. b
; d
9.  How many days in 11.5 71° 157° c
weeks? e, 136°
0
10.  Find 20 % of $16.40 117 4
139° 99
NU  =ssssesesecscscesccccusanie. ) f
( D: Puzzle ¢ 5 g e 81°
How many acute angles,in this % 0 9
diagram? 51 _
QT s
o o
C T rerreerereeneens
d =
""""""""" h €T s
2] 0 f oo,
\_ ) 163 —
( \ 9 -------------------------
E: Clock angles (T
Calculate the Smallerangle J T e
between the,hands'of a clock, K= s
for the given time: M= s
1. 6.00am. .o @i (I
2. 430pm. e P = e
3. 9.00am. s QT s
4. 1030 pM. e P2 e
5. 730am. s S T e
6. 08:00 e L
7.  02:30 U e
8. 1430 VT s
9. 2145 W = e
\J0. 1215 )
Please sign:
.......................................................................................................... Parent/Caregiver
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G R G
| Homework / Assessment Worksheet

Class: Complete by:

7 N - N S
B: 10 Quick Questions B: Name that triangle €: Angle rules
g g

1. T7x 9+11= . Match the list below with the Match the rule below with the
2. Convert 2450mm to diagrams of these friangles. diagrams.

metres ., 1 1.
3 How many seconds in 2 e T ....... -

hours? o riangie
4. Find the area of a triangle 2. e T

with a base of 20cm and a :

triangle .

height of 6CM. oo ’ Rules g Dh"’f?'”"“‘,
5. Convert 85"/0 toa fr-acﬁon 3. b A. Thesum Of T ‘6 interior

(simplify) e, friangle anglesof@triangle adds

T0 180° @
6. Round off 4274 o 1 dp. A‘L .......................... ¢ Wy
............................ 'hﬂian9|e :

7.  If 9 books cost $6.75, equal to the sum of the

what does each book cost? W interior opposite angles

............................ Tr‘langle \( J
i i d )
b guesTo0narateo e s Fusse
9 What do a dJacen'rangIes friangle How many obtfuse angles in the
. i ?
on a straight line add up acute scalene gfobtlse scalene diagraflegl g ™ o
to? S isosceles equilateral
10. Find 75% of $14.80 pright'- angled
L e A right -angled isosceles 9 <

P: (Missing angles
Find the value of the missing anglesgusing the rules ‘
abovel The diagrams are not drawh to scale.

0 < — ‘ 86° ’
éx_\ d
f

R T M e,

] 28° N Ve b= NZ e,
C e, [T

q d= Q7 e

€T e (S

' fo . ST e,

G e 2 e

‘ 114° /8 v, h T s (TI=S

o0 J = s VI o,

K= e WS oo

\4 45° /R
_/
Pl ign:

COMIMENES. .veeeeeeeeeeeee e e e e e et e e ee et ee e e e e e se e s eses et e e e e e e e s s es et es e e e e eeeseseseseseiens Parent/ Caregiver
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| Homework / Assessment Worksheet

Class:

Complete by:

7 N N N
B: 10 Quick Questions B: Which line ? €: Which angle rule ?
1. 5x79-17 = e Perpendicular, parallel, Match the angle rules for

Convert 435mm to cm horizontal or vertical lines. parallel lines in the box below,
......................... with the diagrams.
3. 7P+12T= s
4. How many sides does a
decagon have?.................. =
35+ 5% e
Round of f 5190 to 2
significant figures
Look at this picture, then answer
7. If5kgof mea’rcos’r """"" the following. On thexdiagram ...
$48.25 what does 1kg 1. draw areund a pair of
COSt? s perpaQiciQ lines, and
8.  Share $108.00 in a ratio labelit “A: :
of4:5 2¢ draw around some parallél Rule Diagram
9. What is the area of a lines'and label it B. A Co-intenior angles add to
square with a perimefer 3., draw around a linewhichiis 180°
of 44m? o horizontal to the ground, B Cofresponding angles are
10. Calculate the new PI"iCC if label it .C. eq(.ICll .............
a 20% discount.is taken 4.  drawaro@nd awertical line, | |C Alternate angles are
of f $27.00 ... M.t label N equal e
> A\ N\ <
P: Missing angles
Use the angle rules for'parallel lines, and other‘angle rules to fifd
the valués of theimissing angles.4The diagcams are not drawn to'scale. 95° o h 2
‘ f
97° 75°
a 57° 112°
b G
a L« B P=
b= L« [T
C T e P2 e
d = S T i
p q €= s T
) . fo U e
&3 s N e I VT s
hz e, W e
N J T s X T s
y 43° K= e Y T e
M= e Z T s
(I
A
/
Please sign:
.......................................................................................................... Parent / Caregiver
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GPEREE R
| Homework /[ Assessment Worksheet

Class: Complete by:

( Y4
B: 10 Quick Questions B: Lines of Symmetry / Rotational Symmetry

1. 8x5-9= e, 1. Name each shape, using the list below.
2. Convert 63.9cm to mm

3. 42437 =
4. How many seconds in 1.75
hours? .,
5 4/5 + 1/2 L RPN
6. Write 560000 in standard
fOrm e
7.  If 7 kg of meat cost
$55.65 what does 1kg
cost?
8. Share $64.00 in a ratio of
1:304 e,
9 Convert 45% to a decimal G e H i P %\ Y

10.  Calculate the new price if
a 25% discount is taken

off $72.00 ... 0.0
\ /
4 N .
€: Order of Symmeétry ORI S S S VAT L e
Shape $ B trapezium arrowhead rectangle rhombus
equilateralgtriangle 3 square parallelogram isosceles trapezium kite
equilateral tri@ngle hexagon octagon pentagon
square 4
2. Draw alhlines of symmetry on each shape above,
rectdngle (if they have any).
parallelogram < ' " Enter the order of line
P s W ¥4 symmetry for each shape in
rhombus 7 . Wof ¢ Column A in the table
4, » mc’fz'zafz 7 , .
trdpezium \ 4 4 opposite.

isosceles ipezium 3. Work out the order of rotational symmetry for each shape,

Kite then enter the order in Column B, in the table opposite.
arrowhead < ) Rotate for one revolution, and count each
time it looks the same, as it did at the start.
pentagon A equdlatenal

has an orden wmtwmé Finish
9 Symmetry of 5.
octagon
i Please sign:
B T R T R L R TR T T T T T T T T T Parent / Caregiver
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| Homework / Assessment Worksheet

Class: Complete by:
7 N - N
B: 10 Quick Questions B: Interior angles of non-regular polygons
1. 12 %74 -27 = e Divide the polygons into triangles, from one corner only (labelled with
2. 0064 %0059 = ... a dot) . Use this to calculate the interior angle sum, based on the
3.  Divide $42.00 in a ratio number of triangles in each shape, then complete the table.
. of 4:3 S 4 ........ 4 sides 5 sides
. How many minutes in 495 6 sides
seconds? ..o,
5. Convert /¢ to a mixed
number e, Evample 4 siddes Number of{jInterior
. - sides ngle sum
6. Write 0.0007 in standard | & #éangles = 2 X 182= 562 " 4 ‘Z:oo
form e, 7 sides 8 dides
7. Convert 9.47KL to litres 5
............................ 6
8. Solve 5By+9=39
- 7
Y = e, 10 sides
9.  What is the next number 8
in the pattern? 14,8, 2, ... 9 sides 9
10. Calculate NV 6% + 8 2 o
U — X )
4 )

€: Missingangles
Use the angle rule below:for the exterior angle sum, and the table values above, o calculate the missing
angles in these diagrdms (net drawn to scale)! Other.angle rules may.also besised where necessary.

127°

44°
Angle rule: all large
The sum of ‘the exterior angles 2295"’6 )
of any polygon, no matter how

many sides, equals 360°
Example:

a+d+te+d=2360"

small angles (s), all the same

Q= e, fo e K= e ST
b= s < T I'= s (I
C T e, h= e, M= e P2 s
d= I e N e ST e,
€ T e J 7 0% e

i Please sign:
N NN RN RN NN RN EE AR EEE AR EEEEEaEEEEEEasEaEEEEsEaEsEEsEanasEEEaEstanann Parent / Caregiver
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| Homework /[ Assessment Worksheet

Class: Complete by:
7 . . N N
B: 10 Quick Questions B: Angle between a tangent and a radius
1. 9% B+12= e Use the diagram and the words in A B
2. Convert 2130mm fomefres | ., pox 1o complete each sentence. C
e 1. Point O is the .....cccoovevicvicrirrne,
3. How many seconds in 2.25 of the circle.
hf)urs? e 2. Line OBiS @ ..cocvuereereererreerersiinac s
4, Fl.nf‘ Th; areaf01f6c1 Trlarcljgle of this circle.
r‘/:irghi Oc]lcslel::)m‘ CmClnCI 3. Line AC i.s Qe fangent . radius J
N : to this circle. centre right angle
3. Ccfnvel‘"’r 80% to a fraction 4.  The tangentsto a circle and*the radius
(simplify) of the circle forma . ........ccoovoreeeed®erennnn,
6.  Round off 3.865 to 1d.p. 5 Name all the B
............................ . . L
7. Tf 9 books cost $13.05, r;?h*";”fj'.es "
what does each book cost? ThaQ> earams. E "
8.  Share $72.00 ina ratio of |Pa (s F 3]
5:3 . al T i
9. How many degrees ina In this diagram, ZHOEL= 68°
right angle? .......oooooevelioeni 6.7 What is the sizefofp<OHI? .............
10. Find 75% of $19.80 7.  What is the sizelof Z/OIH? ...
““““““““““““““““““““ G H I” 8. What.is,the size of ZGHO? ..
\ N\ J
( €: Angleiin a semi-Gircle Y /- Missing angles
Use the diagram‘and the information in B Find the size of the angles in
the box to complete’each sentence, \ these diagrams. Diagrams are
1. Point Olis the ... i b ¥ not drawn to scale.
of(the circle. A
2. LiNCAC IS Q .ooereoaiiinereerrereerriatbi e of this
circle.
3. Point B touches the [ diameter  90° }
.............................................. of this circléy,| (Semi-gircle  centre
4.  ZABCiis said tolbe the angle ina g cumference
5 An angle,in a semi-circlefigiequal to ........ccooviiecnennc.
6.  Name all the angles ifila,. p e
semi-circle in these
3 diagrams. ‘z
.............................................. C 7 J
.............................................. K
\Pp———
In the triangle LMN, ZMLN = 62°.
7.  What is the size of ZMNL?
8.  What is the size of ZLNM?
Please sign:
.......................................................................................................... Parent / Caregiver
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| Homework /[ Assessment Worksheet

Class: Complete by:
7 X X N X SN
B: 10 Quick Questions B: Angles and lines
1 B+ AT = e Construct the following. Show construction marks.
2. 1468 +002= .. 1. Bisect ~ABC.
3. 75% Of $64 = .................. A 3 Consfrluc'f a ||n€ fhr\ough
4. How many hours in7.25 E that is parallel to DF.
days? e,
5.  Convert 73/4toan D =
improper fraction ............. B
6. Write 4.8 x 10° as an
ordinary number C %
............................ : E
7. Convert 0.63km tometres | 2~  Construct aline through A
............................ that is perpendiular to 4. mBisect line PQ.
8. Solve 3y=17 line BC,
9. What is the next number in P
the pattern 3,6,12, ...
10. Calculate 3* B )A(\ C
\ . LUAICUIATE O crrrriiiiiiiiiiiinneee ) Q
. . P
€: Triangles
Accurately draw these triangles. y )
L 4 . N
2:8cm P: Compass bearings N
3.3cm 5 Werite the commoh compass A
2 6¢m directions, that correspond to
) . D
A the lines drawn below.
N
y \ 3 X C
6. ...
B
W 1, Find the bearing of each
point from the point X.
2. T . 7. X10A
20mm 5 T 8. X 1’0 B --------------------
L S . 9. XtoC
R 36mm 2. 10. X1t0D e,
N A
Draw and label the following bearings
on the compass diagram.
11. 050 labelit A
12. 145 label it B
13. 245 labelit C
3. How long is line TS? ................. 14. 300 label it D
AN 4
Please sign:
.......................................................................................................... Parent/Caregiver
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| Homework /[ Assessment Worksheet

ey

=== 7 1S ST

7. Convert 0.84m to cm

8. Solve $x=12
X T e
9.  List a prime number
between 50 and 60 ..............
\10. Calculate 26
>
P: Missing sides

Use the Pythagoras rule to find
the missing sides.

1. A
10cm
24cm
15em
2.
12cm
B
3.
15cm 12 cm
C

Class: Complete by:
B: 10 Quick Questions B: Squares /square roots )
1 12x07+93= o, Calculate (round to 2 d.p. if answers are not whole numbers).
e P it =
. z 0 E N 2 ~ 2 >

4 How many grams in 2 13%= 6 V144 = ... 10 8+ 11°=

6.27KG? 3. B2+32= .. 7. Nare6=lh.. 1. V92+B5%= ..
5. Convert 7°/g o an 4. TPed2= . 8. Yi852%..... 12. 42 J82= M.

improper fraction .............. > <
6. Write7.3x10%asan €: Pythagoras’ theortem

ordinary number .............. Carefully measuresthe sides|of these Tr‘iangles (mm), ‘rhen see if they

approximately fit the Pythagoras rule

= b2+'¢c2
Example
e
b
. l_‘\

A mm @Ep?+r?  d= ... mim d2-<a2+f2
P= . MM ek, e= ..l MM 4 oo
"= o MM [ i, e MM e, Y,
7 N
¥z Word problems (rofind to 2 d.p.)

1. A'farmer is to make two gates, asin the diagrams. Work out
how long to cut each diagenal rod. How long will they be?

2.4m 5.25m
0-9m i 1 om
100m 2 Johnny runs around a triangular field, as
shown in the diagram. How far is it across
130 the field (X)? oo,
m X 3. How far did he run altogether?

4, A 7m ladder is 1.2m out from the bottom of

a building. How high up the building will m S E
the ladder reach? ..., ]
1.2m
16.5m 5. A builder needs to
h | calculate the height of a roof, above
| the ceiling, as shown in the diagram.
< 32m > How high will it be (h)?

Please sign:
Parent / Caregiver
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| Homework /[ Assessment Worksheet

Class:

Complete by:

(B: 10 Quick Questions | B: Naming sides |€: SOHCAHTOA? )
1. List the factors of 28 Name each side of the triangle What does this mean?
.................................................. using the words Opposite, Fill in the missing words ﬁ
2. 4(25+8+6) = .. Adjacent and Hypotenuse, for below to complete the
3. Find 33.3% of $120.60 the marked angle C. trig ratios.
............................ (use Opp, Adj and Hyp).
4. How many milligrams in Ly, \Siny =
7.69? e A AB= ......&
5. 9+5- 72 e |i TR 2. Cosyz
6.  Simplify the ratio AC= ..l
$3:50C e B C 3. Tagx=
7. Find the volume of a cube > <> <
with sides of 4cm ............ E: Missing sides F: Missing angles
8.  Shade in 60% of the Calculate thelunkhown sides Calculate the unknown angles
shapes using a trig ratio (round to 2 d.p.). using a trig ratio (round(fod'd.pa).
Sl e S y .
9.  Round off 14.764 to 2 d.p. [ ]
10. Calculate (B)® ... d 18em f gom
\ / R
(]D: Calculator or Tables\ N 15cm
Use the calculator or trig fables | ¢ side.x 1 »PQR
to find the value of these trig
atios (round 10 4 fpd By | B
1. tan6b5°_ L. :
2. sinf25° W NI o QR
3 B VY W Yl |
S ¥ £ e W D e — )
5. cos 214° . (~ G: Word Problems e :\
6. sSin728° e 1. Alladder._is placed against a building as shown in .
7. cos33LT i T the diagrdm./What angle (A) does the ladder make m ]
8. tan 9.8°an. ... With the ground? (round to 1d.p.) A =
9. 5in86.9° it M
‘ L AN | R 1em
Find the angle Qpusing calculator
or trig tablesi(round to 1 d.p.): hl 20m 5 This diagram shows part of a house
10. cos Q=0.9063 ... | o8 plan. How high is the roof peak above
11. sin@Q=0.8660 ........ e the ceiling (h)? (round to 2 d.p.)
12, tan Q=3.7321 | sl e
13. sinQ=0.3007 ...
14, cos Q =04226 ... This diagr'am shows pClI"T of a house 25m
15 tanQ=01317 e plan. Calculate the angle (B) of the roof. 5_9mI
16. sin Q =0.8780 ... (I"OUhd to 2 dp) | B L
17. cosQ=0.7218 ...
(18 tnQ-6535 .. N

Please sign:
Parent / Caregiver
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G Ciggy

| Homework /[ Assessment Worksheet

Class: Complete by:
4 . . V4 . . . N\
B: 10 Quick Questions B: Drawing on isometric paper
1. Ox 4 -1z e Copy each block diagram in the space provided.
2.  Convert 87.3cm to mm L . . 5 . . . .
3. V524122 = .. - -
4. How many seconds in 1.25 y . .
hours? o LT, e &
B. 3/5 + 2/3 PPN * * * ° ¢
6.  Write 812000 in standard .
FOPM oo . ) v
7. If 9 kg of meat cost . . . . . § )
$53.55 what does 1kg - N
COST2 €z Constructing 3D block structures
8.  Share $48.00 in a ratio of | Study theview diagrams below afidbuild.each block struéture.
2:5 01 e, ® 9 . e o0 o ;
= 4 pin block = 8'pin blocks
9. Convert 37.5% to a decimal I]M]] oll® pin bloc E' El o ofe, e pitbloc
............................ =g top o side fop
10.  Calculate the new price if Top Front Left side | #Right side Back
a 40% discount is taken L [¥F
® o H— A e
off $300.00 ........ M. 9 1 R R P Y1 AN R 1
> < I I [ o [T
D: Drawing view o olnfle |
diagrams > TRIFTe s o B, _4 o -
Study this diagrami of @ block 2l blfet WY | eI (T | (eEEE T
structure made from 2 4-pin and = (T | |
® om0
2 8-pin blacks:.
Draw each bleck@tructure above on isometric paper.
1‘ . ° ° . 2‘ [ ° °
Draw the view diagram for the . . . . . . . .
block structure. ) : * :
\ /\ . 3 3 . . [ ° [ /
Top Front Left side Right side Back
COMMENLES. ..o eeee et ee e ee st ee st er s ee e s e ee e ene s Patont) Carogiver
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G ERG

| Homework /[ Assessment Worksheet

Class:

Complete by:

Y4

4 ] . Y4
B: 10 Quick Questions | B: The shapes moved? €: Name or draw
1. List the factors of 36 Count the squares to move the vectors
....................................... shapes and draw the new Study the vector diagrams, then
2. 43 %x6-9) = e position. write the vectors in the form of
3. Find 120 % of $80.00 1. Move A, 4 squares to the
............................ right and 2 squares up. X\, where x = leff or right
4.  How many centimetres is 2. Move H, 2 squares to the y) and y = up or down
628MmM? e left and 3 squares down;
5. 10-"8+7 = e, 3. Move Z, 2 squares to.the a _d d _ ( >
6.  Convert 0.58 foa right and 4 squares down. b‘\ N | A
percentage .........covinnenee 4.  Move I, 4 squares tothe c
7.  Find the perimeter of a left and 2 squares up. C9 ( >
square with sides of 13cm a < ) b ( >~
---------------------------- ~ — =
8.  What fraction of the ~
shapes is shaded? ............. Draw and label the ¥ectors;
3
A \ 3/ AT\ 4 A\ 2
9.  Round off 0.5276 to 3 d.pt )
on this
10.  Calculate (4) gy . @t grid
\ N\ A /
4 N\
P: Word Problems
This grid shows a map of part of the St. Albans school grounds.
Useithis'te answer these quéstions.
: T Stevenihas to run from point A to B to C to D as a warm-up for a
& S sports practice.
1 Draw the vegtors, for each part of the run, on the diagram.
I K\ 2. Wprite down the ¥ranslation vectors for each part of the run.
Field1 | Field@ C
AToBz( ) BToCz( ) CToDz( )
3. Add the translation vectors in question 2 above.
AB + BC + CD =
a4 a4 a4
B | 4. Andrew is late for practice so runs directly from A
|A [ to D. Draw this on the diagram, then write
= down the translation vector for this run. Is it AD =
the same as the answer in question 3 above? A/
4
Please sign:
.......................................................................................................... Parent/Caregiver
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Gocraliry

Homework / Assessment Worksheet

Class:

Complete by:

4 . . o . . . Y, . . . )
B: 10 Quick Questions B: Similar Figures €: Missing sides / scale
1. List the factors of 22 Find the following pairs of factors for similar

....................................... similar shapes and label with the figures
2. 2(15+3-7) = letters as stated, object image
3. Find 200 % of $84.00 1. triangles, label them A
............................ 2. rectangles,label them B 6 mm 12 mm
4, How many millimetres is 3. trapeziums, label them C
8L6CM? e 4. parallelograms, label them D 5 mm
5. A7 -"9+7 = e +
6 Corvert 009 fon </ 75
percentage ... »* Im
7. Find the perimeter of a \Q Y 7 )
square with sides of 16cm - 2. %=L
s D Flnd The scale fac..l.or,s for, *he
8. VKhaT frac’m;\n ;fdfahe enlargements aboye (object on
snhapes are snaaed? ............ the |€f1’, image on the r'ighT)
AN A 1T L /\ 3 (Foonds AgH)..........
9.  Round off 0.0537 to 2 s.f. € | /\ J
& N
............................ E= Drawing enlargements
10. Calculate ((6)° .. .
. /| ‘Enlarge each shape byfhe scale factorgiven. The centre of each
4 P: Draw lines to find B enlargementds marked with a *.
the centre of each 1. Scalefactor=|2 2. |Scale factor= 2 3. Scalefadgtor = ¥4
enlargement
Mark each centre witha C. §

F: Word problems
An aerial photo of a building is enlarged by a scale
factor of 4. If the building in the photo measured
9.5cm how long is it in the enlargement?

i

A 30cm high road sign is to be enlarged by a scale
factor of 2%. How high is the enlarged sign? .................

A map of New Zealand is 40cm wide. How wide is
the map after it has been enlarged by a scale

factor £?

A landscape plan was enlarged by a scale factor of 3. If
a rose garden on the enlarged plan is 63cm long, how long
was it on the original plan?

Please sign:
Parent / Caregiver
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| Homework /[ Assessment Worksheet

Class:

Complete by:

1. List the first 4 multiples
Of 12 e

2. T7(24:6-7)7 s

3.  Find 80% of $70.00

4. How many millimetres is
63.9cm?

6.  Convert 0.95 to a fraction
(simplify)

7.  Find the area of a square
with sides of 15cm

8.  What percentage of the
shapes is shaded? ...........
1l T 110 e N o )

9.  Round off 6.976 to 2 d.p.

0. Calculate (°7)°

(B: 10 Quick Questions\/

1
g

\1
4 .
P: Rotation

For rotation we need a centre'of
rotation and an anglé of,rotation.
A positive angle of rdtation is
anti-clockwise. Rotate the
following shapes given the angles
and the centre(*) of rotation.

1. angle of rotation, 90°

y
(E-

angle of =

rotation,

180°

B:

Drawing reflections
Each figure is reflected in the mirror line (m). Draw the image figure.

T T et A A
\
| | \
| | = =
. m 2. m 3. B 4.
m m Y,
€: Draw in the mifror lines for,each reflection
Draw in all of the lines of{symmetry (mirror-lines) for each pair of:
diagrams. |
4‘ [RERCRARRR N
)/
\

Find the centre and\
angle of rotation
Mark the.centre of rotation with
a* and find the angle of
rotation (either 90°, 180° 401 270°).

1. J
L~
~T_hobjett
image | __~
angle = . s
2.
A AI
angle = ..o,
3 A
P
angle = ..o
~

F:«Word problems
A driver of a car sees
AMBULANCE the correct way
around when looking at it, in the
rear-vision mirror. How would
the word Ambulance look on the
front of the Ambulance, when
you are not looking at it using a
mirror?

2. Write your name as it
would look in a mirror.

When doing up a nut and bolt,
which way (clockwise or
anticlockwise), do you have to
turn it, to tighten the nut up?
K U
Is this the same for wood
screws and bottle tops?

Please sign:
Parent / Caregiver
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| Homework /[ Assessment Worksheet

Class: Complete by:
4 . . Y4 . A
B: 10 Quick Questions B: How did they draw that?
1 22x07+73= . Look at each drawing and determine if it involves a translation,
2. 3.01+09x%x27 = . reflection, rotation, enlargement, or a combination of
3. 20f$96 = transformations, then answer the questions that follow.
4 How many grams in N — .
5.26KG? e — V VA
5.  Convert 8°/;toan : - %‘L&-
improper fraction ............... 1. Miri drew this kowhaiwhai pattern: What type of
6. Write7.2x10%asan transformation does,thigiinvolve ?  ....@........ld............
ordinary number ................... 2. Draw lines between the repeating patterniabove:

7. Convert 0.58m to cm

Steven used the pattern below to draw the pattern on the right.
8. Solve $x=12 ;

]

What type of transfdérmation
does this involve ?

=
=
==
5
=
=

9.  List a prime nhumber
between 70 and 80 .............

10. Calculate (05 .. 4, Draw lines between the repeating patterns <a
> < of Steven's drawing (lines‘of symmetry).
€: Tile designs Rangi drew aépider'sweb.
Many tile designs involve somé 5. What type of transformation
form of transformation. Copy deesdhbest represent?
the tile patterns talcre@ie a1 B | | N0 /X7 N\ Mo

design (called tessellating). 6., | (Asithe spider web gets bigger,
£ are there any points that would

appear not fo move ? .........ccc.cc.c...
il 7. Draw one more ring to the web,
as if the spider was adding to his
web.

The leaves of they,Hebe plant grow in pairs,
and imlayérs (labelled a to d, this diagram
shows four layers of paired leaves).
8. @ Whabhtype of transformation does
B this represent? ..o,
9.  What is the angle between each
pair of leaves? ...........co......
10. How is one pair of leaves
related to the pair below?

oldest
leaf

growing
tip

11.  Find out why the Hebe plant has
its leaves growing in this pattern.

This diagram is looking down
on a growing stem.

12.  Draw in the position of where the
next layer of leaves would be.

/

Please sign:
.......................................................................................................... Parent / Caregiver
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Homework / Assessment Worksheet

Answers

BA:

1. $3.26 2. 15 3.9 4. -1°C 5. 0.0376 6. 450seconds 7. $68.40 8. 12 9. 78 weeks
10. $8.85

B:

1. straight 2. acute 3. right 4. reflex 5. obtuse

€:

1. ZCEDor «.DEC 2. ZCBE or ZEBC, ZCBD or «.DBC 3. - 4. £ 5. NO, because thereare two angles

at point B

D:

1. 150° 2. 20° 3. 40° 4. 30° 5. 130°

E:

1. 119°+1° 2. 39°+1° 3. 75°+1° 4. 329°+1° 5. 160°+1° 6. 36°+1°

B:

1. -4 2. 5600L 3. 315seconds 4@77cm® 5. ®poor®s 6. 4102 W $1.25 8. 0.3402° 9. 80.5
days

10. $3.28

B:

A=3B=1,C=2

€:

a=109° b=107° 51272 d=129° e=39% f=81° g=99° h=B8 j=57° k=75°

m= 105° n=27° p=41°%0q=60° r=53""hs="127° t=53° (u&E 31° v=90° w= 141°
) B

12 acute angles

E:

1. 180° 42. 45° “3. 90° 4. 135%° 51 45%.6. 120° 7. 105> 8. 105° 9. 22.5° 10. 82.5°

Worksheet 3

B:

1. -52 2. 2.45m 3.(7200'seconds 4. 60cm’ 5%/ gor 'l 6. 4.3 7. $0.75 8. $40:$30 9.
180°

10. $11.10

B:

1. acute scalene  2:right angled isosceles  3.“obtuse scalene 4. right angled 5. isosceles 6.
equilateral

€:

A=1,B=2

) B

a=41° b=31° c=28° d=47° e=47° f=62° g=60° h=45° j=45" k=116° m= 93°

=51° p= 61° q= 119° r=41° s=37° t=101° u=64° v=71°
w = 45°
E:

10 obtuse angles

m Copyright ©2000 AWS TEACHER RESOURCES



Worksheet 4

B:

1. -62 2. 435cm 3. 60 4. 10sides 5. 'lsor1®’s 6. 5200 7. $9.65 8. $48:$60 9. 121m?

10. $21.60

€:

1. A 2.C 3. B

D:

a=97° b=57° c=68" d=95° e=95° f=75° g=105° h=105° j=56° k=124° m= 56°
n = 56° p= 117° q= 105° r=63° s=42° t=75° u=129° v=51°

w= 51° x=43° y=65" z=72°

B:
1. 31 2.639mm 3.5 4 6300seconds 5. ¥/,0r1%, 6. 56%10% 7. $7.95 8. $8:$24:$32
9. 0.45 10. $54.00

B:
1. a=kite b=arrowhead c=pentagon d=hexagon e =loctagon, f= equilateraltriangle
g = parallelogram  h = isosceles trapezium i= square = rectangle “k =rhombus "l =trapezium

parallelogfam
rhombus

trapezium
isosgeles trapezium
kite

arrowhead

2. l
% I % ] pentagon
* A hexagon
octagon
= >
* \/

Worksheet 6

B:

1. 21 © 240.003776 3. $24$18 ) 4. 8.25 minutes 5. 65/6 608.0x10% 7. 9470L 8. y=6 9.4
10. 10

B:

4 sides = 360° 5 sides'=540° ) 6 sides = 720° 47 sides= 900° 8 sides =1080° 9 sides = 1260°

10 sides = 1440°

¢C:

a=17° b=404° " c=56° d=90° e=90° “f=56° g=68° h=112° i=128° j=260 k =93°
[=85° ms= 125%%» n=130° 0=, 48° p= 83° q= 141° r= 39° s= 39°

Worksheet 7

BA:

1. -60 2. 2.13m 3. 8100sec 4. 88cm? 5. 80/100,4/5 6. 3.9 7. $1.45 8. $45:$27

9. 90° 10. $14.85

B:

1. centre 2. radius 3. tangent 4. right-angle 5. ZMNO (£LONM), ZONP (£PNO), «DEO (£OED),
Z/OEF (LFEO), £JKO (£OKJ), ZOKL (£LKO) 6. 90° 7. 22° 8. 90°

€:

1. centre 2. diameter 3. circumference 4. semi-circle 5. 90° 6. ZCDE (£ZEDC), ZKJI (£I1JK),
/RST (LTSR), ZRUT (£LTUR) 7. 90° 8. 90°

D:

1. a=90° b=32°c=18°d=90° 2. e=90° f=90° g=56° h=49°

€: Shape
equilateral triangle
square
rectangle

(o |01k ||k |O NN | M| >
o |UlR RPN NN S| o

A
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Worksheet 8

B:

1. -36 2. 734 3. $48 4. 174hours 5. %/, 6. 480000 A
7. 630m 8.y=34 09.24 10.81 D

B: c

1, 2,3 & 4. no answers supplied

€:

1 & 2. no answers supplied 3. 40mm B
D:

1.E 2SS 3.NE 4 SE 5 SW 6. NW 7.040 8. 200 9.105 10. 290
11to 14 see diagram

Worksheet 9

B:

1. 10.14 2. 582 3. $42 4. 6270g 5. 61/8 6. 0.0073 7. 84cm »8. x=48 9. 53,59 »10. 64
B:

1. 36 2.169 3.34 4.65 5 8 6.12 7.6.45 8. 3.68 ,9.8.60 10. 13.60, 11.10.30
12. 8.94

C:

q=35mm p=19mm r=30mm 35°=1225 & 19° + 30%=.1261, therefore it almost fits the rule
d=41mm e=29mm f=29mm 41%=1681 & 29> + 29° = 1682, therefore it almostits the rule

) B

1. A2=10%+24?, A’=676, A=26cm 2. B2=12%% 15°, B®>=369, B& 19.21cm

3. 15°=C%*+12?, C?=225-144, C>*=81, Q= 9%m

E:

1. 2.56m, 539m 2. 164.01m 3.@94m" 4. 6.9m 5. 4.03m(2d.p.)

Worksheet 10

B:
1. 2,4,7,14,28 2. 36,5 “3,.$40.20 4. 7600mg, 553 6. 6:1 7. 64cm® «8. any 3 shapes 9.
14.76

10. -125
B:

AB = Opp, .BCaAdj,, AC = Hyp

€:

Sinx=°4" Cosxx =%y, Tan="%,

D:

1. 2.1445 2. 0.4226 _ 3.,04736 4. 1.2708 540.9321 6. 0.9553 7. 0.6004 8. 0.1727 9.
0.9985

10. 25.0° 11. 600%. 12. 7500° 13. 17.5° @14.650°% 15. 7.5° 16. 61.4° 17. 43.8° 18. 81.3°
E:

1. Cos 36° =" 15 X=14.56cm 2. Sin 36° = "Y/4s, y = 10.58cm

F:

1. Tan Q = ®lgTan Q = 1.875, Q =61.92 2. Tan R =%/,5, Tan Q = 0.5333, Q= 28.1°

G:

1. CosA="%, A=751° 2. Sin32°="/, h=9.39m 3. SinB="5%,, B =13.65°

B:

1. 25 2.873mm 3. 13 4. 4500sec 5. Y5+ %=2%:=1%: 6. 8.12x10° 7. $5.95
8. $12:$30:$6 9. 0.375 10. $180

B:

check diagrams

m Copyright ©2000 AWS TEACHER RESOURCES



=1 |:||

Top Front Left side Right side Back

......... 1 Tl i
° of# . do o 2o ==

® O 0|0 © ‘ H
| [T 1M i

B:

1. 2,3,4,6,9,12,18,36 2. -36 3. $96 4. 62.8cm 5.5 6. 58% A7h52em 8. s 9. 0528
10. -64

B:

\

LR (A6 (03

1. check diagram g 2. ATOB:<9> BTOC:<5) CTOD:<'11> 3. <3)
A 2 A/

4. yes

m Copyright ©2000 AWS TEACHER RESOURCES



B:
1. 2,11,22 2. 4 3. $168 4. 816mm 5. -1 6. 9% 7. 64cm 8. 4/5 9. 0.1
10. -216

B: [ <H

E 5 1. 10mm 2. 2.25m 3. scalefactor=2 4. Y,
f E ) B

o\ <~
= AW
/N 1 \e/

: |
E 1. Scal\efac or[=2

lefactor 3 ¥4

O
W
sl?
Q)

N & \
. N\ ), 38cm
N = . 10cm
\\ s . 75cm
= . 21lcm

Worksheet 14

B:

1. 24,36,48,60 2. .21 3. $56 4. 639mmim5. 210 6. B/ or ¥ 74225cm? 8. 80%
10. -343

B:
A
2
i = / \\
2
4.
m m
A
SHHHN
"
"
"
- _ ! .
D " 1t
e i
‘: ] .‘::: ::l‘w
o 4
Y

9. 6.98
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image

E:

1. 180° 2. 270° or -90°

1. - 2 -

3. clockwise 4. yes

B:
1. 8.84
10. 0.125

B:

2. 544 3. $72 4. 52609

translation

reflection

enlargement

centre

rotation & enlargement
. 180° 10. rotated©0°
11. To maximisé sunlight
12. Drawileavies above leaves a and.b

©CoorwE

5 Ay

6. 0.0072

7, 58cm 8. x=48

9.(71, 73, 79

Copyright ©2000
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Tracking Sheet: ‘In-class’ Activity Sheets

2]
IS
(/]
S
£
O
&)
Worksheet | Objectives
14 G4
13 G4
12 G4
) ) | G3
1@ G3
9 G2
& G2
7 G2
[~ Gl
5 G
4 R
3 R
2 R
1 R
5
) (Y]
2
1]
=

Geo




Tracking Sheet: ‘In-class’ Activity Sheets

]

=

(]

£

S

O

&)
Worksheet | Objectives
29 G9/Gl11
2 G4/G11

27 G9
26 G9/G11

25 G9
24 G8/G11

23 G8

22 G7
21 'G//G11

20 G6

19 G6

1& G5

17 G5

16 G5

15 G5

Name




Tracking Sheet: Homework / Assessment Worksheets

2]
IS
(/]
S
£
O
&)
Worksheet | Objectives
15 G1l1
14 G1l1
13 G8
12 G7/G10
) ) | G6
10 G5
9 G5
& G4
7 GS8
G G2
5 G2
4 Gl
3 R
2 R
1 R

Name






