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Questions:
1.
Determine the area formulae for any triangle ABC, by using the area formula for a rectangle. Show all your calculations and the transformations.
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2.
Determine the area formulae for any trapezium EFGH, by using the area formula for a triangle. Show all your calculations and the transformations.
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3.
Determine the area formulae for any Kite DEFG, by using the area formula for a rectangle. Show all your calculations and the transformations.
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4.
i)
Can you form a framework cube with whole number inch lengths for the edges using 9, 10, 16 or 24 inches of wire? 



Explain using diagrams or words for each.

ii) Write down the letters for the solids shown, that are rectangular prisms.
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iii)
In a rectangular prism, how many edges can have the same length at each vertex? Explain using diagrams or words.


iv)
How many colours must be used to colour the faces of a rectangular prism so that each is a different colour?


v)
It took 48 cm of wire to make a framework cube. What is the length of an edge of this cube?


vi)
One dimension of the rectangular prism shown is increased by 5 cm. By how much is the sum of the lengths of all of the edges increased?
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vii)
The length of each dimension of the rectangular prism shown is reduced by half. How much is the sum of the lengths of its edges reduced by?

viii)
Trace the picture. Finish drawing the rectangular prism.
[image: image24.emf]

ix)
The sum of the lengths of the edges of a rectangular prism is 56 cm. What is the length of one edge if the lengths of the other two are 3 and 4 cm?


x)
Is every cube a rectangular prism? Explain clearly.


xi)
Can a rectangular prism have



a) 2, 3, 4, 5, or 6 congruent faces?


b) 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 congruent edges?


xii)
A rectangular prism is to be painted with two colours. In how many ways can faces a, b, c, d, e, and f be painted if each face is coloured with one of the two colours?


xiii)
How many faces does a rectangular prism have?


xiv)
How many vertices does a rectangular prism have?


xv)
How many edges does a rectangular prism have?


xvi)
How many of a rectangular prism’s edges and how many of its vertices belong to a single face?


xvii)
It took 48 cm of wire to make the framework for one face of a cube. How much wire will the framework for the whole cube take?


xviii)
The sum of the lengths of all the edges of a rectangular prism is 20 cm. What is the sum of the lengths of the three edges that meet at one vertex?

Solution
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1.
Take ΔABC and mark the midpoints of the sides as D and E. Connect the midpoints with a line segment.
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Draw a perpendicular line from A to the base CB. Label this point as F. Important to notice that AF can also be called the height of the triangle. Of further importance is the fact that AG = GF! Mark the intersection of DE and AF as G. You have two triangles namely 
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AGE
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Rotate 
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 clockwise by 180° around point E and rotate 
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 anti-clockwise by 180° around point D.

You have a new shape called rectangle GHBC. You have just changed the area of the triangle into the area of a rectangle!

You know that the formula for the area of a rectangle is length x breadth = CB × HB
[image: image28.emf]�

G

�

H

�

B

�

C



Can you see that HB is also half of the height of the original triangle? We can therefore substitute HB with 
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 h. Therefore the area of the triangle can be rewritten as CB × 
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 × h. Area of triangle = 
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 base × h.
2.
Find the midpoint of side FG of trapezium EFGH. FK = KG. Draw a line from E to K.
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Rotate triangle EFK clockwise for 180° around K.
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The new shape is called triangle EE’H.
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The formula for the area of a triangle (as you have seen from the previous activity) is 
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 base × h. It can now be rewritten as 
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 (HG + G E’) × h. Area of trapezium = 
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 (b1 + b2) × h.
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3.
Draw the diagonals of kite JKLM. Mark the point of intersection as N. Note that the two diagonals intersect perpendicularly.
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 can be subdivided into two separate triangles namely 
[image: image11.wmf]NLK
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JNK
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D

. Mark the midpoints of these two triangles as O and P.
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Rotate 
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 by 180° around midpoint O.
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Rotate 
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 by 180° around midpoint P.

Reflect the two triangles over the mirror-line JL.
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Your new shape is a rectangle JRQL.
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The formula for the area of a rectangle is 1 × b. We can rewrite the length of the rectangle in this figure as diagonal 1 of the kite, so that length = d1. d1 × b. We can also rewrite the breadth of the rectangle as half of the short diagonal of the kite b = 
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 d2. If we use these new rewritten forms we can say:

Area of the kite = area of rectangle

                                    = 1 × b

                                    = d1 
[image: image15.wmf]2

1

 d2

Area of kite = 
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4.
i)
A cube has 12 congruent edges. To have whole numbers for the lengths of the edges, the total must be a multiple of 12. Only 24 inches will produce whole number edges, each 2 inches in length.


ii)
B and E.

iii)
Three can be the same (a cube); two the same (a square prism); all different. The diagram shows the three lengths: thick, thin and dotted.
[image: image38.emf]

iv)
Six colours for six faces.

v)
All edges are the same. 12 edges in all. 4 cm per edge.

vi)
This prism has a sum equal to 4(5 + 7 + 10) m = 88 m. Increase the 5 m edge to 5.05 m. (5 cm = .05 m). The sum of the edges is now 4(5.05 + 7 + 10) m = 88.20 m.

vii)
The sum of the lengths is now 4(2 + 3 + 4) cm = 36 cm.
[image: image39.emf]
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ix)
The lengths of the three different edges if 56/4 = 14 cm. Two of the lengths are 3 and 4 cm. The third length must be 7 cm.

x)
Yes. A cube has three sets of parallel, congruent edges. They are all the same length.

xi)
If it has 3 different edge lengths it has 4 congruent edges of length a, 4 congruent edges of length b and 4 congruent edges of length c. If it has 2 different edge lengths it has 8 congruent edges of length a and 4 congruent edges of length b. If it has 1 edge length, then it has 12 congruent edges of the given length. The figure can have sets of 4, 8 or 12 congruent edges.

xii)
Face a: colour A; faces b, c, d, e, f: colour B. six ways to colour one face colour a and the other five faces colour B.


Two faces colour A; four faces colour B: Combinations that have colour A: ab, ac, ad, ae, af, bc, bd, be, bf, cd, ce, cf, de, df, ef. 15 ways.



Three faces colour A; three faces colour B: Combinations that have colour A: abc, abd, abe, abf, acd, ace, acf, ade, adf, aef, bcd, bce, bcf, bde, bdf, bef, cde, cdf, cef, def. 20 ways.



Four faces colour A; two faces colour B: 15 ways.



Five faces colour A; one face colour B: 6 ways.



Review the combinations principle: How many ways can you arrange 6 faces into groups of 2, when order doesn’t matter? 


xiii)
6.

xiv)
8.

xv)
12.

xvi)
4 edges and 4 vertices per face.

xvii)
48 cm for four edges. 3 × 48 = 144 cm for 12 edges.

xviii)
20/4 = 5 units.
This activity has as focus the correct use of the mathematical transformation language as well as the description of a process via a diagram. It is assumed that the learners have the pre-knowledge of doing the physical transformations of the shapes with cut-outs as developed in grade 7.

This approach is a generalised version of the development of the area formula for the triangle. The classical example of using the half the area of a rectangle is a special case of triangle formulation, and although it is correct it does not cover the generalised idea.

This activity can be done as a portfolio activity as well.

Appendix of Assignment Tools

Constructions
Visualisation
Calculations
Reasoning with proportions
Reasoning with continuous change
Proof reasoning
Defining
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