
Mathematics

[image: ]



























[bookmark: _GoBack]How can I combine and split 2-dimensional shapes?
[image: ]


Mathematics

	What you will need

	· Grey lead pencil, eraser and paper 
· A computer is useful if you have one, because there may be interactive activities in some lessons.
· A calculator is sometimes used and is useful to check your answers. 

	The activities

	· Learning tasks
· Games
· A fortnightly test
· A fortnightly reflection 

	Check your answers with your supervisor
	Check your answers after each activity to see how well you are going and how your skills are developing. 
Checking your answers also prepares you for the tests and reflections. 

	When to use your calculator
	Generally, you won’t need your calculator. 
The Maths activities develop skills; ways of working with numbers, mental arithmetic, estimating and using times tables.
Please only use your calculator when it’s part of the activity.

	Asking for help…

	There may be times when you are not sure about an example or an exercise.
When this happens, ask for help from:
· Your supervisor/parent/carer
· Your teacher 
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Guidelines for the Supervisor

Working with your child


	Assisting your child
	Please go through the explanation and examples of mathematical concepts and ensure that your child understands the tasks before beginning. Your child can work independently but you will need to monitor their progress and offer assistance if and when difficulties arise. Encourage your child to double- check his or her answers to each activity.
Please schedule time to correct your child’s work using the Maths Solutions booklet provided. If your child has made an error, discuss how and why the error was made and encourage him or her to have another go. Always provide positive feedback on progress made. 
If your child experiences difficulty, contact the teacher as soon as possible for extra help.

	The fortnightly test
	We would like your child to complete the skills test without any assistance (although help with reading instructions may be required). This will allow the teacher to assess your child’s understanding and recall of the concepts taught in each lesson.

	Reflections
	There is an opportunity for students to reflect on their learning and whether or not they understood the concepts or need to consolidate their understanding further.

	Your feedback
	Please feel free to write comments on your child’s work in terms of their progress, attitude, difficulties etc.

	Your child’s teacher
	When the teacher receives your child’s work he or she will provide feedback, positive reinforcement and assistance.
If you have any questions it is important to contact your child’s teacher. The teacher can help you and adjust the work to best suit your child’s individual needs.







Learning Intention

Compare and describe two dimensional shapes that result from combining and splitting common shapes, with and without the use of digital technologies.

	
[image: Description: Description: Screen bean character with a light bulb over its head]
	

Flat two-dimensional (2D) shapes are all around us.  They occupy the two dimensions of length and width.  They have no depth.  They enclose an area of 2D space.





1. Draw and label all the 2D shapes that you know below. Use ruler to draw the shapes with straight sides.

	










































2. Join the dots to make each 2D shape. Write the name of the shape on the line underneath. Be sure to use a ruler.

	a.
[image: D 3 dot shape 1]







_________________________
	b.
[image: D 3 dot shape 2]







_________________________


	c.
[image: D 3 dot shape 3]







_________________________
	d. 
[image: D 3 dot shape 4]







_________________________

	[image: D 3 dot shape 5]e.








_________________________
	f. 
[image: D 3 dot shape 6]






 
_________________________





3. Looking around your environment, see if you can find these 2D shapes.


	
Shape
	
Where? / What?

	[image: D 3 square]



square


	
_________________________________


_________________________________

	[image: D 3 circle]



circle


	
_________________________________


_________________________________

	[image: D3 rectangle]



rectangle


	
_________________________________


_________________________________

	[image: Day 3 triangle]



triangle

	
_________________________________


_________________________________














4. Draw and label three other 2D shapes that you can see in your environment. Where do you see it?

	
Shape
	
Where? / What?

	



_______

	
_________________________________


_________________________________

	



_______

	
_________________________________


_________________________________

	



_______

	
_________________________________


_________________________________




Please ask your supervisor to correct today’s work with you.

[image: Description: Description: C:\Users\Vicki\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\DBSL4CH0\MC900440410[1].wmf]
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Learning Intention

Compare angles and classify them as equal to, greater than or less than a right angle.


[image: C:\Users\vhajisav\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\F2RSH989\MC900340408[1].wmf]Angles are measured with a protractor (pictured above). Different 2D shapes have different angles.




When two lines meet they form an angle.






There are many different kinds of lines.










.



[image: Day%208%20Angles]











	
[image: Description: Description: Screen bean character with a light bulb over its head]
	

If you have your own protractor you can practise measuring angles with it.






TYPES OF ANGLES


	Right – any angle which measures exactly 90°.  It looks like this:
                       

	Acute – any angle which measures less than 90°




	Obtuse – an angle which measures more than 90°, but less than 180°









Straight – an angle on a straight line which measures 180°



Reflex – an angle which measures more than 180° but less than 360°.








RIGHT ANGLES
These are all right angles. Right angles measure exactly 90 degrees.

[image: ]


1. Use a small piece of paper or a protractor to test if these are right angles. Draw in the square corner symbol if the angle is a right angle.

[image: ]

2. Compare these angles and fill in the missing symbol > (greater than), < (less than) or = (equal).
[image: ]


	
[image: Description: Description: Screen bean character with a light bulb over its head]
	

Angles that are smaller than 90° are called acute angles.
Angles that are bigger than 90° but less than 180° (a straight line) are called obtuse angles.




ACUTE AND OBTUSE ANGLES


3. Write ‘a’ for acute or ‘o’ for obtuse on each of these angles.

[image: ]
4. Colour-code the pairs of angles that are the same. Label them ‘a’ for acute, ‘o’ for obtuse, ‘r’ for right and ‘s’ for straight angles.

[image: ]









5. Circle the acute angles (less than 90 degrees).

[image: ]


6. Label each angle as right, obtuse or acute.
[image: ]





7. Use a ruler to show these angles between the two hands on each clock.

	
[image: A round clock face with numbers showing no time.]

acute
	
[image: A round clock face with numbers showing no time.]

obtuse

	
[image: A round clock face with numbers showing no time.]

straight
	
[image: A round clock face with numbers showing no time.]

right



8. Using a ruler or a protractor draw and label another example of each angle on the dotted lines below.
[image: ]
[image: ][image: ][image: ]



9. Draw and list where you see each angle in your environment. The first one has been done for you.
	
Angle
	
Where? / What?

	
straight

	The tabletop.


    

	
right







	



	
acute







	



	
obtuse








	




Please ask your supervisor to correct today’s work with you.

[image: Description: Description: C:\Users\Vicki\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\DBSL4CH0\MC900440410[1].wmf]
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IDENTIFYING SHAPES
1. Colour-code each shape with its name. The first one has been done for you.

	Name
	Shape

	triangle
	


	square
	

	circle
	

	rectangle
	

	rhombus
	

	pentagon
	

	hexagon
	

	octagon
	

	parallelogram
	

	oval
	










2. Record the number of sides and types of angles in each shape. The first one has been done for you.

	Shape
	Sides
	Angles

	


square
	
4
	
4 right angles


	

rectangle
	
	

	

 
triangle
	
	

	

pentagon
	
	

	

rhombus
	
	

	

hexagon
	
	

	


octagon
	
	




	


[image: Description: Description: Screen bean character with a light bulb over its head]
	

Polygons are shapes with 3 or more straight sides.
Polygons that have 4 sides are called quadrilaterals.
Polygons that have 5 sides are called pentagons.
Polygons that have 6 sides are called hexagons.
Polygons that have 7 sides are called heptagons.
Polygons that have 8 sides are called octagons.
Polygons that have 9 sides are called nonagons etc.




3. Colour the polygons below accordingly:

triangles – red
quadrilaterals – blue
pentagons – green
hexagons – purple
octagons – yellow

[image: ]


4. Which shapes are not polygons? Why not?
____________________________________________________________________________________________________________________________________







5. Use the dotted paper below, with the help of a ruler, to draw and label the following polygons: a square, a hexagon, a pentagon, an octagon and a triangle. Please use a grey lead pencil.
[image: ]
[image: ]
Please ask your supervisor to correct today’s work with you.

[image: Description: Description: C:\Users\Vicki\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\DBSL4CH0\MC900440410[1].wmf]
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TRIANGLES

Triangles are 3-sided polygons and their angles always add up to 180°. There are three types of triangles.
	[image: Equilateral Triangle]
	Equilateral Triangle 
Three equal sides 
Three equal angles, always 60°

	[image: Isosceles Triangle]
	Isosceles Triangle
Two equal sides 
Two equal angles

	[image: Scalene Triangle]
	Scalene Triangle
No equal sides 
No equal angles























1. Identify the scalene triangle by colouring it in. Use your ruler to measure the length of each side if you are unsure.

[image: ]             [image: ]                  [image: ]






2. Use the dotted paper below, with the help of a ruler, to draw and label an isosceles and equilateral triangle. Please use a grey lead pencil.

_______________________
[image: ]

_______________________
[image: ]






QUADRILATERALS

THE RHOMBUS
[image: Rhombus]
A rhombus is a four-sided shape where all sides have equal length. Its opposite sides are parallel and its opposite angles are equal. The diagonals (dashed lines in second figure) meet in the middle at a right angle. In other words they "bisect" (cut in half) each other at right angles. A rhombus is sometimes called a diamond.

THE TRAPEZIUM

[image: ]

A trapezium is a quadrilateral with one pair of opposite sides parallel.


THE PARALLELOGRAM
[image: Parallelogram]
A parallelogram has opposite sides parallel and equal in length. Its opposite angles are also equal.

3. Use the dotted paper below, with the help of a ruler, to draw and label a rhombus, a trapezium and a parallelogram. Please use a grey lead pencil.
_______________________

[image: ]

_______________________

[image: ]

_______________________

[image: ]
[image: ]


4. Group the 2D shapes above by writing the correct letters after each question.

a. Shapes with right angles _________________________________


b. Shapes that do not have right angles ____________________


c. Shapes that are equilateral triangles _____________________


d. Shapes with angles smaller than a right angle _____________


e. Shapes that are quadrilaterals __________________________


f. Shapes that are trapeziums ____________________________


g. Shapes that are parallelograms _________________________


h. Shapes with right angles and parallel sides _______________
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i. Shapes that will fold exactly in half ______________________Please ask your supervisor to correct today’s work with you.

[image: Description: Description: C:\Users\Vicki\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\DBSL4CH0\MC900440410[1].wmf]

	
[image: Description: Description: Screen bean character with a light bulb over its head]
	

2D shapes can be combined in various ways to create other 2D shapes.





1. Look at the two different ways squares can be combined below and then colour as many other different combinations of four squares that you can think of.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	





2. Draw lines on the shapes below to show how they were constructed using squares, triangles or both. Remember to use a grey lead pencil and a ruler.


[image: ]







3. Use a ruler and a grey lead pencil to make the following:


a. Six triangles in this hexagon.
[image: ]

b. Three triangles in this trapezium.
[image: ]
c. Make two trapeziums in this hexagon.

[image: ]



4. Use a ruler and a grey lead pencil to draw the following:


[image: ]

[image: ]
5. Use any computer program of your choice, e.g. Word or Paint, to create 2D shapes by combining and splitting common shapes.
Please ask your supervisor to correct today’s work with you.

[image: Description: Description: C:\Users\Vicki\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\DBSL4CH0\MC900440410[1].wmf]
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REFLECTION


Please think about what you’ve learnt so far. Place a tick or smiley face in each of the rows below.

	LEARNING INTENTION 

	I CAN DO THIS
	I NEED MORE PRACTICE

	
I can compare and describe 2D shapes that result from combining and splitting common shapes, on paper and on a computer.

	









	

	
I can compare and classify angles as equal to, less than or greater than a right angle.
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Learning Intention

Compare and describe two dimensional shapes that result from combining and splitting common shapes, with and without the use of digital technologies.
	[image: Description: Description: Screen bean character with a light bulb over its head]
	

A tessellating pattern consists of shapes that fit together without any gaps.





TESSELLATING PATTERNS

Here are some examples of natural and man-made tessellating patterns in the modern world and throughout history: 

	HONEYCOMB
	TILING
	BUILDING
	ART

	
[image: honeycomb%202]
	
[image: http://mccaulmh.tripod.com/hexagons.jpg]

[image: http://ali.apple.com/ali_media/Users/1000354/files/jpegs/tileex.jpg]
	
[image: C:\Users\vhajisav\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\F2RSH989\MC900355205[1].wmf]
	
[image: Cats D1]



Tessellating patterns have been used frequently in history and in many countries around the world. Here are some examples:

	[image: floortilingD1]
	[image: PersianornD1]
	[image: cane chairD1]

	Floor tiling in the old city of Prague, the Czech Republic.
	Persian ornament 
	Viennese chair, Austria

	[image: D2 mummy case]
	[image: cloth2D1]
	[image: D2 pavementRome]

	Egyptian mummy case
	Cloth, Sandwich Islands Hawaii
	Byzantine marble pavement Rome, Italy.








The shapes in this tessellating pattern are called irregular polygons. Irregular polygons have sides that are unequal in length and angles that are not the same size.

	[image: D5 tesspatt]



In the box below are some shapes that can be used to create tessellating patterns. These shapes are called regular polygons. A regular polygon has sides that are all the same length and angles that are all the same size.

	







         triangle                     hexagon                    diamond







       square                        pentagon                      octagon





1. Create two of your own different tessellating patterns using two regular polygons, on the following pages. Remember to use a grey lead pencil, a ruler (or small templates of the polygons you have chosen to trace around). Use the dots as a guide.

2. Colour each of the 2D shapes in your patterns the same colour, e.g. all the squares purple and all the triangles red.

MY TESSELLATING PATTERN 1

[image: ]



MY TESSELLATING PATTERN 2

[image: ]



3. Create a pattern using two 2D shapes that DO NOT tessellate. Remember to use a grey lead pencil, a ruler (or small templates of the shapes you have chosen to trace around). Use the dots as a guide. Colour each of the 2D shapes in your patterns the same colour, e.g. all the circles green and all the triangles blue.

MY NON-TESSELLATING PATTERN 1


[image: ]

4. Use any computer program of your choice, e.g. Word or Paint, to create a tessellating pattern with 2D shapes.

Discuss your work with your supervisor.
[image: Description: Description: C:\Users\Vicki\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\DBSL4CH0\MC900440410[1].wmf]
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Learning Intention

Create symmetrical patterns, pictures and shapes with and without digital technologies.



	[image: Description: Description: Screen bean character with a light bulb over its head]
	

A symmetrical shape has an imagined line of symmetry that creates a mirror image or flip. It creates a reflection.



SYMMETRY

If a shape is symmetrical, then you can imagine folding it up and matching the two parts exactly, e.g. the triangle below. Each side of the triangle is an exact reflection of the other. The line which divides the shape in half is known as the axis of symmetry. Lines of symmetry are not always vertical.











Is the shape below symmetrical?

[image: ]
Both sides of this shape are not an exact reflection of each other; therefore, this shape is asymmetrical.



1. Use your ruler and a grey lead pencil to draw one axis of symmetry through each shape.


[image: ]









2. Complete the other half of each picture on the line of symmetry using a grey lead pencil and ruler where required. Then, colour in the pictures.
[image: ]

3. Underneath each picture write ‘S’ for symmetrical or ‘A’ for asymmetrical. You can rule a line through each picture to check.

	[image: j0192936]





	[image: j0303843]

	[image: j0156093]





	[image: hh00316_][image: j0193332]

	[image: hh01516_]





	



4. Draw a line of symmetry through each of these road signs.


[image: D3 symlogos]



5. Find an example of a symmetrical shape and an asymmetrical shape in your environment and draw them below.

	
SYMMETRICAL











	
ASYMMETRICAL




Please ask your supervisor to correct today’s work with you.

[image: Description: Description: C:\Users\Vicki\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\DBSL4CH0\MC900440410[1].wmf]
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SYMMETRY IN ART

You often see examples of symmetry in art. Look closely at the two pieces of Aboriginal art below. 

[image: ]



[image: ]


1. Visit the following link to create your own symmetrical art:

http://www.mathsisfun.com/geometry/symmetry-artist.html

2. If you do not have internet access or a computer, create your own symmetrical piece of art by hand on the following page.

Discuss your work with your supervisor.
[image: Description: Description: C:\Users\Vicki\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\DBSL4CH0\MC900440410[1].wmf]
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Symmetry Detective Game

[image: C:\Users\vhajisav\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\6QN0QBIF\MC900031061[1].wmf]

What you will need:

· a timer
· at least 2 newspapers or magazines
· a pair of scissors
· a glue stick

What you need to do:

· set the timer for 15 minutes
· find and cut out as many symmetrical pictures as you can
· glue them neatly onto the space on the following page


Discuss your work with your supervisor.
[image: Description: Description: C:\Users\Vicki\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\DBSL4CH0\MC900440410[1].wmf]


















Symmetrical Pictures
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ASSESSMENT TASKS – ANGLES, 2D SHAPES & SYMMETRY

Students:  Please complete this section without looking back through the work or assistance from your supervisor.  

Supervisors:  Please do not correct the student’s work.


1. Fill in the missing information.

	DIAGRAM
	NAME OF ANGLE
	MEASUREMENT

	




	






	

	





	
	

	



	




	

	


	
	

	[image: ]




	
	









2. Circle the angles in each 2D shape and then complete the table below.

	[image: angles]



	
Number of:

	
A
	
B
	
C
	
D
	
E
	
F
	
G

	
acute angles

	
	
	
	
	
	
	

	
obtuse angles

	
	
	
	
	
	
	

	
right angles

	
	
	
	
	
	
	











3. Give one example of each type of polygon in the table below. Use a ruler and a grey lead pencil to draw each diagram.

	NUMBER OF SIDES
	NAME
	DIAGRAM

	
3

	
	

	
4

	
	

	
5

	
	

	
6

	
	

	
8

	
	



4. Using a grey lead pencil and a ruler, draw a shape that has two long sides of equal length and two short sides of equal length with four right angles.

What is the shape called? _____________________________________

	









5. Draw a shape with three sides and all sides a different length.
What is the shape called? _____________________________________

	








6. Draw a shape with four equal sides and no right angles.
What is the shape called? _____________________________________
	






7. Draw a shape with one curved side where its edge is the same distance from the centre all around.
What is the shape called? _____________________________________
	











8. Circle the different types of triangles.

a. Equilateral
b. Isosceles
c. Scalene
d. Quadrilateral
e. Rhombus

9. Circle the different types of quadrilaterals.

a. Triangle
b. Rhombus
c. Hexagon
d. Trapezium
e. Parallelogram

10. Draw a polygon of your choice using a grey lead pencil and a ruler in the box below. Split the shape evenly using one or more types of smaller polygons.
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11. Colour the shapes that tessellate in the table below.

	[image: D 3 square]




	

square
	
	[image: Day 3 triangle]
	

triangle

	[image: D 3 hexagon]




	

hexagon
	
	[image: D3 rectangle]
	

rectangle

	[image: D 3 circle]




	

circle
	
	[image: D 3 octagon]
	

octagon

	[image: D 3 rhombus]




	

rhombus
	
	[image: D 3 pentagon]
	

pentagon




12. Draw a symmetrical shape in the box below.

	




















REFLECTION


How can I combine and split 2-dimensional shapes?


Please think about what you’ve learnt. Place a tick or smiley face in each of the rows below. 

	LEARNING INTENTION 

	I CAN DO THIS
	I NEED MORE PRACTICE

	
I can combine shapes to create a tessellating pattern on paper and using a computer program.

	









	

	
I can create symmetrical patterns on paper and using a computer program.
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In your own words, please explain how to combine and split 2D shapes. You may look back through the work you’ve done to refresh your memory.
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TEACHER ASSESSMENT

How can I combine and split 2-dimensional shapes?

 

Student: __________________________   Date: ________________





Level 4




	
Measurement and Geometry

	
Demonstrated
	
Needs further opportunity

	
Compare and describe two dimensional shapes that result from combining and splitting common shapes, with and without the use of digital technologies 

	




	

	
Create symmetrical patterns, pictures and shapes with and without digital technologies 
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