Maths Unit 24:  Euclidean Geometry: Ratio and Proportion
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1. Introduction

applet     Proportion24Intro in htm on webpage, place next to text
Applet has changed  - please update from Unit24.htm!
[image: image99.png]


In this unit we reflect on the teaching and learning of the proportionality theorems (see the applet), as a preparation for a study of similarity in unit 25.

We analyse children’s thinking about ratio and proportion, reflect on pre-knowledge needed for a study of ratio and proportion, and investigate, prove and apply the proportionality theorems. We also take a closer look at the Golden Ratio, also called the Divine Proportion.

Outcomes box

Outcomes

After working through this unit you should be able to

· Anticipate learners’ problems and misconception regarding ratio and proportion and know how to deal with it.

· Establish pre-knowledge and a list of terminology for learners regarding ratio and proportion.

· Use ratio and proportion theorems and solution strategies to solve routine geometry problems on ratio and proportion in triangles.

· Understand the concepts of ratio and proportion and apply it to other areas in mathematics.

· Appreciate the role of the Golden Ratio in the world around us.
End Outcomes box
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2. Learner responses

One of the important principles in a learner-centred approach is that the teacher will plan new teaching on the basis of what we know of children’s current understanding. That is why formative or diagnostic assessment is so important. Let us explore some common problems in understanding ratio and proportion that occur in the classroom.

Proportional reasoning is a difficult skill that develops slowly. Learners should be given a variety of experiences to develop a conceptual understanding of proportional reasoning. They need to see many problem situations that can be modeled and then solved through proportional reasoning.

(Comments) Unit 24 Activity no

Question
Patrick : I thought ratio, rate and proportion are the same thing!

Write your reflection on how you might respond to Patrick.

Input box

(End Comments)
Note 

A ratio is the comparison of two quantities of the same units, e.g. the ratio of your father’s age in years to your age in years may be 2 to 1, expressed as a fraction 
[image: image1.wmf]1
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 or in the form 2:1. Note that the two quantities are in the same units namely years.

A rate is a ratio that expresses how long it takes to do something, such as travelling a certain distance. So 20 km/h is a rate saying that a distance of 20 km was travelled in 1 hour.

A proportion is a statement (equation) that two ratios or two rates are equal, e.g. 
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(End Note)
(Comments) Unit 24 Activity no

Question
P is a point on segment AB so that AP:PB = 3:2.

Bongani says that AP = 3 cm and PB = 2 cm.

Write your reflection on how you might respond to Bongani.

Input box

(End Comments)

Applet:  GoldenSection0 in htm on web, place next to text.
[image: image100.png]


In The applet opens with AP:PB = 3:2 (Edit - Note, it is 3 to 2!)= 1,5 and AP = 3 AND PB = 2. 

Now Drag B to different positions. If you leave P, then AP:PB remains constant at 3:2 = 1,5, while the lengths of AP, PB and AB change …

In the applet, find the lengths of AP and PB if AB = 1, 2, 3, 4, 5, 6, 7, 9, 9, 10.

How can you find the answers algebraically?

There are two kinds of problems involving the division of a segment:

· Given two lengths, find their ratio. For example, find the ratio of 6 mm and 12 mm.

Answer: 
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· Given a ratio, find the lengths. For example, if AP:PB = 1:2, find AP and PB.

Answer: These are all possibilities: 
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The following two activities are so short, I am going to combine them into one activity, with one answer button!!!!! So I an moving the second question up and the first answer down.
So the questions become a and b – please use indented paragraphs!
(Paper-based activity)

Activity no: Division
a.
If AB = 60 cm find a point P on AB so that it divides AB in the ratio 2:3.

b.
You know that in a 30(, 60(, 90( triangle, the corresponding sides are in the ratio 
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. If the hypotenuse is 20 cm long, calculate the lengths of the other two sides.

Click on the button below to view the answer:

Button: Answer
Answer
a.   If 
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      So the total length AB =AP + PB = 2x + 3x = 5x.

      So 5x = 60 , so x = 12.
      So the parts are 2x cm = 2 ( 12 cm= 24 cm and 3x cm = 3 ( 12 cm = 36 cm.

b.   The lengths of the sides are x, 2x and 
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       So 2x = 20, so x = 10, and 
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Close window
(End Paper-based activity)

(Paper-based activity)

Activity no: Division

You know that in a 30(, 60(, 90( triangle, the corresponding sides are in the ratio 
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. If the hypotenuse is 20 cm long, calculate the lengths of the other two sides.

Click on the button below to view the answer:

Button: Answer
Answer
The lengths of the sides are x, 2x and 
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So 2x = 20, so x = 10, and 
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Close window

(End Paper-based activity)
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3. Essential pre-knowledge

Devising simple activities like the examples in the previous section will not take up much time and can:

· Reinforce existing knowledge.

· Remind learners’ of the essential building blocks needed to explore ratio and proportion.

· Increase confidence, as learners should be able to solve the problems at an informal level.

· Expose misconceptions, problems and gaps in the learners’ pre-knowledge.

It is always a good idea to make a list of terminology and concepts in order for the learner to learn new mathematical ideas by building on old ones. So let’s summarise essential terminology and pre-knowledge for ratio and proportion.

The specification is that only the left column is visible, then as you click on each term in the first column, the corresponding info next to it appears. In any order … and it stays visible …

	Term
	Description and example 

	Ratio


[image: image12.wmf]b
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	Two quantities of the same kind may be compared with each other by expressing the one as a fraction of the other.


	E.g.  Two line segments of length a and b may be compared by saying that the ratio of the first to the second is 
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  or a:b

	Rate
	A ratio that expresses how long it takes to do something.
	Our speed limit on our national roads are… 120km/hour.

	Proportion
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	Proportion is a statement of ratios which are equal.
	E.g.  
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  or a:b = c:d



	Extremes
	a and d
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	Means
	b and c
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        bold b and c

	Cross multiplication
	The product of the means is equal to the product of the extremes.
	If a:b = c:d then ad = bc

	Continued proportion
	More than 1 ratio that are equal to one another.
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a, b, c, d, e and f are in continued proportion with:

a the first proportional

d is the fourth proportional, etc.

	Mean proportional
	If 
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 then b is the mean proportional of a and c.
	c is now called the 3rd proportional.

	[image: image101.png]


Division of a line segment AB
	Point P divides the segment in the ratio AP:PB = 2:3, or one can also say AB:AP = 5:2.
	Make BETTER images


Before we can prove the proportionality theorems, we also need to make sure that we know and understand the following two theorems relating to area of triangles.
Note: We use the notation (ABC = (DEF to mean the area of (ABC is equal to the area of (DEF, in contrast to the notation (ABC ( (DEF for congruency.

Areas of triangles on the same base and between the same parallel lines are equal.
[image: image102.png]895 Triangle ABD = 2.244
842 Triangle BDC = 3.365
AD:DC =067  Triangle ABD : Triangle BDC = 0.667





applet  AreaTriangle in htm on web, next to text.
Edit: Applet has changed, please update from Unit24.htm
In the applet, drag or animate point B. What do you notice?
Then move A and B C and repeat. What do you notice?

Which values are variable and which are constant?
Can you explain the result?
If two triangles have the same height, their areas are in the same ratio as the lengths of their bases.

applet: Triangle ratio in html on web, next top text

Edit: Applet has changed, please update from Unit24.htm
[image: image103.png]



In the applet, drag point B. What do you notice?
Now drag point D. What do you notice?
Move point A and C and repeat …
Formulate a conjecture and prove it algebraically.
Click here to view the answer:

Button: Answer

pop-up: Answer
Answer
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(Paper-based activity)

Activity no: 

image    4a.bmp – maybe make a new smaller one! Next to text
Study the figure  and calculate the following ratios: 

a. 
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b. 
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c. 
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Click on the button below to view the answer:

Button: Answer
Answer
[image: image105.png]


image    4asolution.bmp – maybe make a new smaller one! Next to text
a.  
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 Eq Edit changed  DE to AE
b.  
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c.  Use the solutions in a and b and make the required areas the subject of the equation in each case:.
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4. Useful proportional variations

Given four quantities a, b, c, and d in continued proportion, i.e. 
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, we can use the following variations of the ratios.
In each case, convince yourself that the statement is true, by

- testing it with specific numbers

- giving a general algebraic explanation.

Can you think what the name means?

Note: The names are not important – it is not necessary that learners learn the names, but they should understand the concepts!

a.  Invertendo: 

    If 
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b.  Alternando:

    If 
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c.  Componendo:

    If 
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d.  Dividendo:

     If 
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e.  Compenendo et dividendo:

     If 
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Click on the button below to view some comments:

Button: comments
Comments
a. Think of invert, inverse, reciprocal.
b. Think of alternate.
    From cross multiplication we can see that we can exchange the 2 mean values.

c. Components?

   Just add 1 to both sides of the equation and simplify: 
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d. Subtract 1 from both sides of the equation and simplify: 
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e.  Divide C componendo by dividendo.
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5. Discovering theorems

As teachers we know that learners find it difficult to remember  their theorems. Maybe we should try a different strategy!
Let the learners rather discover and formulate theorems for themselves by measurement and conjecture before they try to prove it. This will mean that they will not just be learning the theorems by heart, but will learn with understanding.
Let’s now investigate the proportionality theorems ourselves!

Proportionality theorems
[image: image106.png]


applet  Proportion theorem in html on web, next to text
Edit: Applet has changed, please update from Unit24.htm
On the applet, drag point D. What do you observe?

Now change the triangle, then move D again. What do you observe?

Can you formulate a conjecture?

Note: What happens if D moves beyond A on BA extended?
Also formulate the converse for your conjecture.

Note

Proportionality theorems
The line parallel to one side of a triangle divides the other two sides proportionally. 

If a line divides two sides of a triangle proportionally, then it is parallel to the third side

End Note

Towards a proof
[image: image107.png]


applet  RatioProof  in htm on web, next to text
Edit: Applet has changed, please update from Unit24.htm
In the applet, drag the red points. What do you observe?
How can these ideas help in proving the two proportionality theorems?

Can you give reasons for each step of this proof?

[image: image40.wmf]EC

AE

EDC

ADE

;

AB

AD

DEB

AED

=

D

D

=

D

D


But  
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Therefore 
[image: image42.wmf]EC

AE

AB

AD

=


Specialise

How is the Grade 10 “midpoint theorems” a special case of the proportionality theorems?

Generalise
[image: image108.png]28 = 1.062
BC=1.881
4B BC = 0564




applet  similarity trapezium in html on web next to text
In the applet, in trapezium ABCD, PQ || AD || BC.  Prove that the PQ divides AB and CD proportionally.

How is this a generalization of the triangle proportionality theorem?

[image: image109.png]AP=0916 DO =1477
PB=1677 ac=2704
APPB=0546  DQOC= 0548




applet  similarity4 in htm on web next to text
The applet shows three parallel lines. Move C’ or A’ – what do you notice?
Now move B – what do you notice?
Now move point A down. What do you notice?

Can you formulate a conjecture? How is this a generalisation of the triangle proportionality theorem?

Can you prove it?
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6. Ratio and proportion riders

What specific strategies would you apply for solving ratio and proportion riders?

Here are some ideas:
· Look for the parallel line (see theorem) or the equal ratios (the converse) and mark of the different triangles in different colours.

· Make sure that you write down the ratios in the correct order.

· Write down the ratios as fractions.
· If you are given different ratios for different sides of a triangle, Use an algebraic method by introducing x and or y, e.g. 
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Paper-based activity

Activity no

[image: image110.png]Triangle AE]
Triangle DEB =
Triangle AED : Triang




If 8AF = 3FB and 2AE = EC, study the diagram and answer the given questions: 

IMAGE   Insert 7(2).gif OR MAKE NEW, it must be smaller, next to text
Calculate:

a.   
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b.  
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Click on the button below to view some comments:

Button: comments
Comments
[image: image111.png]AC =4858 BD =2897 [poopow

Area= 0,5°AC*BD = 6.548




IMAGE   Insert 7(2)solution.gif OR MAKE NEW, it must be smaller, next to text
In sketch – 1 and 2 must be y and 2y AND DELETE THE 3/8 AND IT’S BRACKETS!
Write given proportions as fractions:
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Mark off the relevant triangles (using given and asked information).
Follow the parallel lines to transpose the ratios in (AFC:
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So AD = x and DF = 2x
Work out the missing ratios:  
[image: image51.wmf]8
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. XXX= BF = 5x.
Use the area formula (1/2 base x perpendicular height) to find the ratio of the Green and Red  triangles (same perpendicular height).
The red and green triangles have the same height, so their areas is proportional to their bases, so 
[image: image52.wmf]D
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BCF = AF:FB = 3:5
(a)  3/5
Follow the parallel line to transpose the ratios in 
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BDE, so EG: BG = 2:5.
(b) EG: BG = 2:5
close window
end Paper based activity

Paper based activity

Activity no 

image  Make gif according to specs. Do not include the red points! Place next to text
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In the figure ABCD is a rectangle with M and N the midpoints of DC and BC respectively. AM is drawn and produced to meet BC produced at R. AM cuts BD at P and AN cuts DB at S. MN and DN are drawn.

a. Prove that C is the midpoint of BR.

b. Prove that AP:PM = 2:1.
c. Hence determine the value of AN:SN.

Click on the button below to view some comments:

[image: image113.png]


Button: comments
Comments
IMAGE   Insert 7(3)solution.gif OR MAKE NEW, it must be smaller, next to text
Use indents for a, b , c
Mark off parallel lines.
a.  DA || RB  … opp. sides of a rectangle are parallel
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 …
But DC || AB    … opp sides of a rectangle are parallel
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[image: image58.wmf]D

ABR: Line || to one side of a triangle  … 
Therefore C is the midpoint of RB.
b.
NB = NC     …  Midpoints given

BC = CR    ….  Proved in (a)
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But MN || DB   …. Midpoint theorem
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  …. sides in proportion

but MR = MA    … Proved in (a)
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(  AP: MP =  2:1


(  AN : SN =  3:1
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7. Application: The divine proportion (
Animated Image  Gold.gif place left of text

[image: image114.png]


"Geometry has two great treasures: one is the theorem of Pythagoras; the other, the division of a line into extreme and mean ratio. The first we may compare to a measure of gold; the second we may name a precious jewel." 

Johannes Kepler (1571-1630)

You may want to look back at section 3 for the meaning of “extreme and mean ratio”.
Link to 3. Essential pre-knowledge

Euclid (300 BCE) uses the same terminology, but also explains its meaning:
“A straight line is said to have been cut in extreme and mean ratio when, as the whole line is to the greater segment, so is the greater to the lesser.”
Kepler called this the Divine Proportion, but it is today also known as the golden number or golden ratio, golden section, or golden mean.  Let’s investigate …
APPLET  GoldenSection next to text
[image: image115.png]



Point P on the segment AB determines three lengths: the whole, AB, and two parts, AP and PB.  Drag point P in the applet to find the extreme ratio AB:AP (the whole to the greater) and the mean ratio AP:PB (the greater to the lesser) when 

1. P is the midpoint of AB 

2. P is a third of the way along AB.
3. P is a three-quarters of the way along AB.
4. Can AB:AP = AP:PB?
You should find that the two ratios are always different, except for the one unique value, when AB:APD = AP:PB ( 1,618., This is called the golden ratio! The Greek symbol Phi – (  – pronounced “fee” is used for the golden ratio.
Like (, ( probably comes out italic in HTML? So make sure it is the same in html text and in maths gifs! Note – the symbol is NOT Tau - (!!!
Since ancient Greek times, the golden ratio has been considered to be visually appealing and used in art and architecture, e.g. the famous Greek temple, the Parthenon, is said to have been build using the golden ratio This ratio does not only appear in art and architecture, but also in natural structures all around us. Because it so often unexpectedly appears in so many different contexts, it is often viewed as “magic” and surrounded with mysticism. We will dispel any magic and mysticism by showing that the golden ratio is generated by a very specific structure – and that is part of the power of mathematics, that the same structure in very different contexts can be solved with the same mathematics! 
Note
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make image, place next to text
The definition of the golden ratio is 
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end note

(Paper-based activity)

Activity no: The value of (
Euclid in 300BCE showed how to construct the Golden Proportion with compass and ruler only. Descartes showed that if you can construct it, you can calculate it. So lets first calculate it ..

Use the definition of (, it is AB:AP = AP:PB to deduce the numerical value of (. Click here for the answer:

BUTTON: The value of (
pop-up: The value of (
image: Make image – same as above! put next to text
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The definition of the golden section is 
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Close window
(END Paper-based activity)

(Paper-based activity)

Activity no: Construct golden section

Click here to open the golden section construction applet. 
Note: section is another word for cut – recall also the conic sections in Unit 14 …
Button: Golden section construction
Applet  GoldenLine.htm
[image: image118.png]



Check this construction in the applet:
1. Draw segment AB and find its midpoint M. 

2. Draw a perpendicular at B and then a circle B with radius BM cutting the perpendicular at O. Draw AO.

3. Draw circle O with radius OB to cut AO in C.

4. Draw circle A with radius AC to cut AB in P.

Then P is the point dividing AB in the golden ratio.

In the applet, drag B to show that the construction and the value of ( is independent of the length of AB.
Now prove that the construction gives 
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Deduce the value of golden section from the construction.
Click here for answers.

Button: Answers
pop-up Answers
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 (Dividendo – see section 4)

But AF – AB = AF – CF = AC = AP (substitution)

And AB – AC = AB – AP = PB (substitution)
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  (substitution from above)
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  (Invertendo – see section 4)

To find the value, let AB = 2x, then OB = x and using Pythagoras:
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Close window
(END Paper-based activity)

The Golden rectangle
image  make image, place next to text
[image: image119.png]


We now look at a two-dimensional Geometric interpretation of the golden ratio condition
c = a + b and 
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as shown in the sketch alongside.
This condition implies that the two rectangles in the sketch are similar. We want to construct such a rectangle, prove that or explain why the construction works, and find the dimensions of such a rectangle.
Click on the button below to see how Euclid (300 BCE) constructed a golden rectangle.

Button:  Golden rectangle
Step-by-step animation

Images  Make accurate images according to the specifications.

This is a storyboard: Make a small animation, with each of the lines below (sketch and text) are superimposed on the previous, i.e. replace the previous, so the picture is built up step by step ….

NBNBNB Open as TOOL, as small as possible!!

[image: image72.png]


Construct a square. 

[image: image73.png]


Bisect the square. 

[image: image74.png]


Draw a line from one end of the bisecting line to one of the opposite corners. Extend the baseline of the square. 

[image: image75.png]


Using the diagonal line as the radius, draw an arc from the corner of the square down to the baseline. 

[image: image76.png]


separate these two steps: Draw a line from the point of intersection of the arc and the baseline, perpendicular to the baseline. Extend the top edge of the square to meet this line and form a rectangle. 

[image: image120.png]Proportion theorem
2D=128 AE=1.084
DB=1302
40:08=0677




                              Now make the rectangle red

                          This rectangle is a Golden Rectangle!

Now prove that the constructed rectangle is golden, i.e. that the ratio of the sides of this rectangle is in the golden ratio. Click on the button below for the solution:
Button: Solution

Pop-up: Solution

Solution
IMAGE  MAKE IMAGE OF ABOVE RECTANGLE, NAME AS HERE, AND PLACE NEXT TO TEXT
[image: image121.png])




Let AC = 2x units, then BC = x.
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So the ratio of the length to the width of the rectangle is 
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Close window
(Paper-based activity)

Activity no: Golden Rectangles ad infinitum 

From a mathematical point of view, the interest in the golden rectangle is not so much because its dimensions are pleasing to the eye, but in the fact that a golden rectangle can be partitioned into a square and a new rectangle, which is again a golden rectangle, similar to the original. And this process can be continued to infinity! Formulated differently: the golden rectangle  has the property that when a square is removed from it, a smaller similar rectangle of the same shape remains. Thus a smaller square can be removed from it, and this can be continued …
Click here to open the Ad Infinitum applet.

Pop-up applet   GoldenRectangleColours.htm on web as TOOL!
Button: Ad Infinitum 

In the applet, click on Rectangle 1, etc, to see the sequence of successive golden rectangles.

If the dimensions of Rectangle 1 is 
[image: image79.wmf]1

5
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 by 2, prove that the 8 rectangles shown in the applet are all golden rectangles, by finding the dimensions of each rectangle and showing that the ratio of the longer side to the shorter side is (.
Write down the lengths of the longer sides of the 8 rectangles as a sequence. What kind of sequence is it? Prove it!  Write down the general term Tn for the sequence, and check your formula by using it to calculate the first four terms of the sequence.
Write down the lengths of the shorter sides of the 8 rectangles as a sequence. What kind of sequence is it? Prove it!
Click here to view some answers.

Button: Some answers

Some answers:

Rectangle 2:  
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Rectangle 3:  
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Rectangle 4:  
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Longer sides: 
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This is a Geometric Sequence with first term 
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 and general term 
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Shorter sides: 
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close window
(End Paper-based activity)

The Golden Spiral
The Golden Spiral is based on the pattern of squares that can be constructed within the golden rectangle as shown above. Click on the button below to see the golden spiral.
Button:  Golden Spiral
pop-up: Step-by-step animation

NBNBNB Open as TOOL, as small as possible!!

Please open my GoldenRectangleSpiral.htm in assets …

I would have used this applet, but this medium does not allow me to construct AN ARC!  So I want the flash version exactly like this, but my red circles replaced with just the quarter circle arcs!!  CAN YOU USE ONE CONTINUE BUTTON AND NOT 1, 2, 3, 4, BUTTONS
As an example, see

http://library.thinkquest.org/27890/goldenRatio3a.html

Or see this dynamic:

http://matti.usu.edu/nlvm/nav/frames_asid_133_g_3_t_3.html
These spirals occur frequently in nature, for example in a Nautilus shell or the centre of a sunflower:
Image Nautilus.jpg   and Image Sunflower.gif
Place next to each other

In Unit24.htm I have specified width/height for sunflower to match height of shell, with a hyperlink to a slightly bigger sunflower
[image: image122.png]



page
8. The Fibonacci connection
We now investigate a surprising arithmetic connection to the geometric golden ratio.
Note
The Fibonacci-sequence is the sequence 1, 1, 2, 3, 5, 8, 13, 21, 34, …
where T1 = T2 = 1, and  Tn = Tn –2 + Tn –1 for n > 2, i.e. each term of the sequence is the sum of the previous two terms.
End Note

(Paper-based activity)
Activity : Surprise 1
Use your calculator, and form a new sequence consisting of the ratio of successive terms of the Fibonacci sequence, i.e.
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What do you notice about this sequence?
To compare your solution, click on the button below to open an the Fibonacci Excel file.
Button: Fibonacci
LINK TO Fibonacci.xls in assets
(End Paper-based activity)
(Paper-based activity)
Activity : No surprise!
Can you explain why the ratio of successive numbers yield the golden ratio?
Click here for an explanation:

Button:   Explanation

Explanation

The connection to the golden ratio should not surprise us, because we have the same structure as in the golden ratio!

If b, a, c are any three consecutive Fibonacci numbers, we know that by definition c = a + b.

Informally, if we accept that a limit exists, what happens is that the values of consecutive ratios 
[image: image89.wmf]a
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 and 
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 come closer and closer, until in the limit 
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So we know that 
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, which is exactly the golden ratio structure, so we know that it will give the golden section, exactly as before!
CLOSE WINDOW
(End Paper-based activity)
(Paper-based activity)
Activity : Surprise 2
Follow these instructions to construct an alternative Golden Spiral, another surprising connection between the Fibonacci sequence and the golden ratio.
Start with a 1 ( 1 square, then add another 1 ( 1 square next to it.
Now rotate this 2 ( 1 rectangle anti-clockwise, and complete a 3 ( 2 rectangle.

Now rotate this 3 ( 2 rectangle anti-clockwise, and complete a 5 ( 3 rectangle.

Continue in the same way, as shown in the following applet.
pop-up:  step-by step flash animation!  Open as tool!!!
Storyboard, build up. in sequence

The result should look very much like before (but it is different):
[image: image123.png]4B =981 AD =7.357
D = 7.387 DB = 2453
AB:AD=1333  AD:DB=10
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Fill in the dimensions

ETC ETC. THEN DRAW A RED SPIRAL!!!!
Draw a golden spiral as before …

Is this the same spiral as before?
Write down the lengths of the longer sides of the constructed rectangles as a sequence. What kind of sequence is it? 

Write down the lengths of the shorter sides of the constructed rectangles as a sequence. What kind of sequence is it?

no answer
(end Paper-based activity)
(Paper-based activity)
Activity : More surprises?

The following shows surprising connections to the golden section. Show that it should not be surprising by showing that they have exactly the golden section structure, i.e. 
[image: image93.wmf]b
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Can you explain it?
Calculate the following and find its limit:

a.  
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b.  
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  changed!!!
no answer
Click here for the answer:

Button:  Answer

Answer

a. 
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    This is the golden ratio equation!
b.  
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    This is the golden ratio equation!

Close window
(end Paper-based activity)
To read more about the golden ratio, see 

Fibonacci Numbers in Nature
The Golden Proportion
Phi: The Golden Number
URLs too long – just make live links already in Hyperlinks!

Note these are all External links

page

9. Wrap up
Work through the following exercise to check whether you can do everything that the outcomes at the beginning of this unit state.
image  Redraw - Make gif of this and place next to text. But remember the space in 3 cm, 4 cm, etc, and make x and y small letters and italic. Make AB and DE horizontal. Do not include the red “points”.

In this figure FE || GH and DE || AB and the measurements are as shown.  Calculate the values of x and y. 

(Compare answer)  Unit 24 Activity no
Input box
Compare Answer: 
x = 4

y = 12

(End Compare answer)
Activity no

image  Make gif of this and place next to text. But – do not draw line BE, do not name point H and do not mark the angles 1 and 2. Make AD horizontal
Three semi-circles touch internally at A and have diameters AB, AC and AD respectively, with AC = 2AB and AD = 4AB.

E is any point on the outer circle, and AE cuts the two smaller circles at G and F respectively. Lines are drawn as shown.

a. Prove that: GB || FC || ED.

b. Calculate the value of the GF:GE.

   Insert text box

Answers:

a.   (AGB = (AFC = (AED  ….. they are angles in semi-circles

       But they are corresponding angles

        So GB || FC || ED

b.  AB:BC:CD = 1:1:2    … Transversal cutting 3 parallel lines
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(Drop down list with print, mail and save)

Number it as an activity following previous
Now assess your own progress in the following simple matrix of the outcomes:

	OUTCOME
	Not achieved
	Partially achieved
	Achieved

	Anticipate learners’ problems and misconception regarding ratio and proportion and know how to deal with it.
	
	
	

	Establish pre-knowledge and a list of terminology for learners regarding ratio and proportion.
	
	
	

	Use ratio and proportion theorems and solution strategies to solve routine geometry problems on ratio and proportion in triangles.
	
	
	

	Understand the concepts of ratio and proportion and apply it to other areas in mathematics.
	
	
	

	Appreciate the role of the Golden Ratio in the world around us.
	
	
	


(End Drop down list)
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