	Learning Area: 

Maths

	Resource Name:  

Maths

	Assessment Exemplar Number:

M7.9

	Item: 

9

	Phase: 

Senior

	Grade: 

7

	Learning Outcome(s) and Assessment Standard(s):

Learning Outcome 4:  Measurement 
Assessment Standard: We know this when the learner

7.4.2 Solves problems involving, length, perimeter and area of polygons, volumes and surface areas of rectangular prisms.


	Learning Space:
Assessment

	Hyperlinks: 

To be completed later.

	Number of questions for exemplar: 

4

	Rating:

Easy questions: 

Questions 1, 2, 3, 4

	Medium questions: 



	Difficult questions: 




Educator and Tagging Information:

Assessment Task

Questions:
1. [image: image1.emf]Show that any triangle ABC, can be changed into a rectangle by cutting and transformation of the parts. (Show all your transformations).
2.
Show that any trapezium EFGH, can be changed into a triangle by cutting and transformation of the parts. (Show all your transformations).
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3.
Show that any kite DEFG, can be changed into a rectangle by cutting and transformation of the parts. (show all your transformations).
4.
i)
Take a careful look at the shelves at any of the stores where you can buy food. Which shape is the most often used as a shape for storing the food?

ii)
What would be the reason for mainly making use of one type of shape for most of the food packaging?

iii)
Look at the following picture. They are pictures of the same container. The one is in the vertical (B) position and the other one is in the horizontal (A) position. Which would be the most effective way to stack the boxes into this shelf? By keeping it upright as in B or letting it lie down as in A? Try it out with real boxes before you discuss your findings.
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iv)
Do you agree that one of the important factors in deciding on A or B was first of all to find out how much space each of these containers take up when they are in a certain orientation (horizontal or vertical). Write what you think.


v)
The second important thing is to find out how much space there is on the shelf. We can also ask how much volume there is on the shelf.  How will you try to find it out?


vi)
Before we go on let us have a look at what is packed inside these boxes as well as how it can be packed inside the boxes.
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vii)
Look at the length, width and breadth of the boxed and their content. The toffee sweets measure 1 cm by 1 cm. This is also called the volume of the toffee which is …
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viii)
How many of these 1 cm3 toffees would you be able to stack into the box in this picture below? Show all your calculations.
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ix)
You can now say that the content of the box is …………… solid toffee sweets.


x)
How many of these toffee boxes in the picture above would you be able to stack into the shelf in this picture below? Will it make a difference if you change the box from the horizontal position to the vertical position? Explain and show all your calculations.
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xi)
You can now say that the volume that the boxes take up on the shelf is ………………. cm3. 


xii)
We can also say that the content of the shelf is ………………….toffee boxes.
Solution
1.
Fold the top of the triangle down so that it touches the base.


Make a mark with your pencil where it touches the base. Fold the coloured part back again.


Connect the line from the top of the triangle to the mark at the base. Make a horizontal cut to cut the triangular part off.


Cut the triangular part along the line that you have previously drawn, so that you have two loose triangles.



Turn (rotate) the two triangles as shown and align their corresponding sides as shown in the diagram below.



Here you have your new rectangle!

2.
Find the midpoint of the opposite non-parallel sides of the trapezium.


Draw a line from the top left corner to the midpoint of the one side as shown by the hand. Cut the triangle through.


Rotate the triangle clockwise for 180 degrees around the point shown by the hand.

Fit the rotated triangle to make a new bigger triangle as shown below.

3.
Draw the diagonals.


Cut the shape through on the length. Keep the bottom triangle as it is.


Cut the top triangle into two separate parts as shown below.


Rotate each of the triangles for 180° around the midpoints of the hypotenuse of each triangle.


Reflect these new triangles over the horizontal line showed by the hand.


Your new shape is now a rectangle.

4.
ii)
Mostly different sizes of rectangular prisms.

iii)
Learners should justify their answers by making use of informal arguments about the number of boxes that can be stacked based on the surface area of the shelf and the height of the shelf.
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iv)
Any good argument supported by evidence can be taken as correct.

v)
Any good argument supported by evidence can be taken as correct. Some might mention the use of a formula and the discussion can grow from there.

vii)
1 cm3 (one cubic centimetre).

viii)
3 cm x 4 cm x 6 cm = 72 cm3.

ix)
72.

x)
18 cm x 24 cm x 24 cm = 10 368 cm3.

xi)
10 368 cm3.

xii)
10 368/72 = 144.
The objective is to use the knowledge of transformations (developed in grade 6) to get to the first part of deriving area formula for a triangle by making use of just the area formula of the rectangle. This is a practical activity with cut-outs of the shapes in question. The activity extends into grade 8 where they have to derive the formula algebraically.

Appendix of Assignment Tools

Constructions
Calculations
Visualisation
Reasoning with proportions
Defining
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Cubed shaped toffee sweets. They measure 1cm by 1cm by 1cm





Cubed shaped toffee sweets, stacked to fit into the box





Box in horizontal or vertical orientation ready to be stacked on the shelves of the shop.
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