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1. Introduction

It is important to distinguish clearly between the everyday meanings of the word “similar” and its exact meaning in Mathematics. When learners do not distinguish the meanings, it leads to many problems.

In everyday language “similar” could mean anything that more or less looks alike, or have the same characteristics. However, in Geometry “similar” refers only to figures, which look identical except that the one may be larger or smaller than the other, i.e. figures that have the same shape, but not necessarily the same size. The idea of enlargement (e.g. of a photograph) is a powerful metaphor for similarity.
Similar triangles are one of the most useful topics in geometry, in terms of applications to "real life". Similarity is a concept that is the basis of scale drawing in architecture and engineering, used in building scale models from toy model airplanes to scale models in industry and architecture, and is very useful in measuring the heights of inaccessible objects. This type of measurement is useful for finding the heights of inaccessible buildings and mountains, and even distances in navigation.

Outcomes

After working through this unit you should be able to

· Recognize when, and explain why, two triangles are similar.

· Anticipate learner misconceptions and problem areas.

· Define similarity and write proportional equations to represent similarity in triangles.
· Use similarity theorems and solution strategies to solve routine geometry problems (riders) on similarity in triangles. 

· Apply similar triangles to solve problems in real life.
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2. History and Similarity 

IMAGE  Eros.bmp IN ASSETS, place next to text
[image: image1.wmf]D

One of the earliest uses of similar triangles can be found over 2,000 years ago when the Greek Eratosthenes (276-195 BCE) calculated the diameter of the Earth using sundial measurements and the properties of similar triangles. The rays of the Sun at a given time hit the Earth at identical angles. Through investigation, he found that on a specific day, the rays were vertical in the city of Syene (now Aswan, Egypt) but were off the vertical by 7º in the city of Alexandria, which were 5,000 stadia away. He then drew a diagram, which allowed him to set up a ratio and calculate the radius of the Earth, R, using similar triangles

image  Please redo the sketch 
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You can read more about how Eratosthenes calculated the Earth’s diameter, and your learners can participate in an international cooperative experiment on the web at:

Eratosthenes Experiment: A Worldwide Science and Math Experiment
EXTERNA LINK

(Paper-based activity)

Activity no: Calculating radius
Given that  the distance between the cities were 5 000 stadia (a unit of distance used in Greece at that time), can you calculate the diameter of the Earth as Eratosthenes would have done it?

Click here to compare your answer:

Button:  Compare answer
pop-up
The angle at the centre of the Earth is 7(. 

This is 
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close window
(Paper-based activity)

image – can this be used? If not, make new … next to text
[image: image92.png]


Another early use of similar triangles is the use of “shadow measuring” to measure the height of inaccessible objects. The Greek mathematician, Thales, measured the height of pyramids using this method as illustrated here. 

(Paper-based activity)

Activity no: Great Pyramid
It is known that the base of the Great Pyramid is a square with each side measuring 241 m.  If at the same moment that a 3 m high stick casts a shadow of 7,2 m the pyramid casts a shadow of 246,7 m, calculate the height of the Great pyramid (these are real data!).
Click here to compare your answer:

Button:  Compare answer

pop-up
IMAGE  Make image, place next to text
Make a sketch of the side view.
[image: image93.png]



If the height of the Pyramid is x meters, then
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close window
(Paper-based activity)
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3. Conditions for similar polygons
The important thing to understand is that similar triangles are a special case of similar polygons.

Note

There are two conditions (tests) for two polygons to be similar:

1. all the corresponding angles must be equal,
and

2. all the corresponding sides must be proportional.

End note

The interesting thing is that in the special case of triangles (and this applies only to triangles), it is not necessary to prove both conditions, because it can be proved that the one implies the other.

So, two triangles are similar:

1. if all the corresponding angles are equal,
or

2. all the corresponding sides are proportional.

We make a remark on teaching and learning: Unless our learners understand the general conditions for similar polygons, they will not appreciate the beauty, simplicity and the usefulness of the two triangle similarity theorems (equal angles ( proportionality, and proportionality ( equal angles). In fact, learners will not understand the meaning or the purpose of these two theorems!
In his section we offer you some experiences of these important concepts, and we deduce a third test for similarity of triangles. First, lets look at the importance of satisfying both conditions for polygons.

Equiangular polygons may be similar, or not …

Click here to open the Similar Quadrilaterals applet:

Button: Similar quadrilaterals

Pop-up applet = SimilarityQuad.htm as tool

[image: image94.png]



In the applet, the sides of the smaller quadrilaterals are parallel to the sides of the larger quadrilaterals, so the quadrilaterals are equiangular in both cases. Interact with the applet and explain why:
· The sides of AB(C(D( and ABCD are nearly never  proportional, so they are nearly never similar, i.e. they do not have the same shape (find at least one case for which they are similar).
· The sides of PQ(R(S( and PQRS are always proportional, so they are always similar, i.e. they have the same shape.
Enlargement
Click here to open the Enlargement  applet:

Button: Enlargement

Pop-up applet = similarity 25.htm as tool
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The applet shows how to construct an enlargement of a polygon. A and A( are points on ray OA. The two quadrilaterals are then constructed by drawing parallel lines between the rays, so they are equiangular.

You can move the points A, B, C and D to change the shape of the quadrilaterals. You can drag A( to change the size of the enlargement (OA(:OB is called the scale factor and O is called the centre of enlargement).
Interact with the applet and note the ratio of the sides for different shapes and different sizes. When is the scale factor bigger than 1, equal to 1, les than 1? Try moving point O inside ABCD …

Do you agree that the sides of the equiangular quadrilaterals are also proportional? Can you supply an explanation or proof?

Can you prove the converse: If we construct the quadrilaterals so that 

[image: image8.wmf]OA'OB'OC'OD'
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can you prove that the corresponding sides are then parallel, and therefore that the quadrilaterals are equiangular?

Two counter examples
Click here to open the Similar or not? applet:

Button: Similar or not?
Pop-up applet = SimilarityCon.htm as tool

[image: image96.png]



The applet shows two simple examples to show conclusively that for polygons to be similar, they must be both equiangular and proportional.

In the applet, drag points P and B … Do you agree that:
In the left figure, rectangles ABCD and APQD are always equiangular, but their sides are nearly never proportional, so they are not similar (find at least two positions for which the rectangles are similar).
In the right figure, the sides of rectangle ABCD and parallelogram are always proportional, but they are nearly never equiangular, so they are not similar (find two positions for which they are similar).
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4.Conditions for similar triangles
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A star
applet: Similar  in html, next to text

In this applet, three lines are drawn parallel to the sides of (ABC.
Are all the smaller triangles formed similar? Prove it by showing that they are equiangular and that their sides are proportional.

Are equiangular triangles proportional?
Click here to open the Triangle similarity applet:

Button: Triangle similarity

Pop-up applet = SimilarityTriangles.htm as tool
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We have shown that equiangular polygons are not necessarily similar. Let’s now investigate the question for triangles. In the applet , the figures were constructed by drawing parallel lines, so all the corresponding angles of the triangles are equal. Now manipulate the figures and note the measures. Can you conclude that the sides of the triangles are proportional? Can you explain it?
Sufficient conditions
[image: image99.png]AN AN
AABC ||| ADFE



APPLET   IN HTML, NEXT TO TEXT
If two pairs of sides of two triangles are proportional, can we conclude that the two triangles are similar?

The applet illustrates the situation: although the given sides are in proportion, it should be clear that we cannot conclude that the two triangles have the same shape – for example, C’ can be anywhere on the circle and the sides will still be proportional.
So two sides in proportion is not sufficient information for similarity. What other information is needed to fix the triangles?

Do you agree that we need either

· the third side, i.e. if all three pairs of sides of two triangles are proportional, then the triangles are similar, or

· the included angle, i.e. if two pairs of sides of two triangles are in proportion, and the included angles are equal, then the triangles are similar.

In addition we know

· If two triangles are equiangular (i.e. if two angles in the two triangles are equal), then the triangles are similar.
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5. Triangle similarity theorems

We can formalise all the previous conditions that we have encountered into a formal proof for similar triangles.

Equiangular Theorem

If the corresponding angles of two  triangles are equal, then the corresponding sides are in proportion, and therefore the triangles are similar.
Rather than require our learners to learn the proof for this theorem off by heart, we should encourage them to devise and remember a strategy for proving it. The following animation can help us with our strategy for proving this theorem.

Step-by-step flash animation

Name: proof strategy
Start with triangle ABC in blue and DEF in yellow. Then move (we want to see the movement) a copy of DEF across to fit exactly into ABC as shown
AS SMALL AS POSSIBLE!

[image: image9.png]



We can prove (AGH ( (DEF, so GH || BC, so 
[image: image10.wmf]AGAH
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END Step-by-step flash animation

Click here for a reminder of the proof according to our strategy:
Button: Proof 

pop-up
If the corresponding angles of two triangles are equal, then the corresponding sides are in proportion.

image: make and insert image
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Given: (ABC and ( DEF with 
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Construction: Place G on AB and H on AC so that
AG = DE and AH = DF. Draw GH.

Prove the triangles congruent:
In (AGH and ( DEF:

[image: image19.wmf]Ð

A = 
[image: image20.wmf]Ð

D    [Given]

AG = DE      [Construction]

AH = DF       [Construction]

( (AGH ( ( DEF  [SAS]

( 
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G1 = 
[image: image22.wmf]Ð

E
Prove the lines parallel:
But 
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B = 
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[image: image27.wmf]Ð

’s =]
Prove proportionality:
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Similarly
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Equiangular theorem converse
The converse of the equiangular theorem is:

If the corresponding sides of two triangles are proportional, then the corresponding angles are equal, and therefore the two triangles are similar.
We can devise a similar strategy to prove the theorem.

Theorem: included angle
The third proportionality theorem states:
If two corresponding pairs of sides of two triangles are in proportion and their corresponding included angles are equal, then the triangles are similar.

[image: image100.png]


Here is an outline of a proof:
IMAGE  Make image place next to text

If two pairs of sides are proportional, then if the sides of one triangle is a and b, then the corresponding sides of the other triangle will be ka and kb respectively.

It is now easy to show that the third sides are also proportional. If the third side of the first triangle is c, then
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If the third side of the second triangle is d, then
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So all three sides are proportional, and by our previous theorem it follows that the two triangles are similar.
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6.  Similarity in real life
Similarity has many applications in real life. Let’s look at some contexts where the concept of similarity is applied. Move your curser over the coloured block to see the application.

Sort of mouse-over:  Mouse over picture brings up describing text next to it~

Images – Please use appropriate images
	Industry and Architecture

The use of models and scale drawings is an integral part of the construction industry.
	
[image: image32.png]





	
[image: image33.png]Flag pole

Shadow






	Measuring inaccessible objects

We can use similar triangles to measure the height of inaccessible objects like buildings, cliffs, flagpoles, …

	Teachers use overhead projectors to enlarge material, using light technology and similar triangles.
	In the classroom.

Picture of an 

Overhead projector

	Insert a picture of a operating theatre with support machines


[image: image34.png]



	The medical field

Laser technology in medicine, where similar triangles are used to calculate the position of radiation treatment for cancer patients.




Let us investigate two ways of measuring the height of inaccessible objects. This is a practical way to introduce similar triangles to your learners and requires the minimum of materials.
Shadow reckoning
In this activity you must take your learners outside and find a high object, like the school building, a high tree or flagpole. This method of measuring is also called "shadow reckoning" (see Thales’ measurement of the height of the 
Great Pyramid in section 2). It involves using a meter stick (or you can also use your own body), to measure the corresponding shadows created by the sun at a specific time of the day. The sun is a fixed point in the sky and as it is very far away, we can assume the incoming rays are parallel. The sun's rays create equal angles at the top of the pole and the top of the meter stick. The two triangles formed are therefore similar and we can use proportion to find the height of the high object. 
(Paper-based activity)

Activity no: Flag pole

[image: image35.png]Flag pole
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Image: Make the image please!!
no space before m (metres) – 3 times in sketch!
Use the information in the above sketch to calculate the height of the flag pole.
Click here to compare your answer:

Button:  Compare answer

pop-up
As we know that both the meter stick and the flagpole is at right angles with the ground, and the sun creates equal angles at the top of the poles, we have similar triangles.
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The flagpole is therefore 4,75 m tall.

close window
(Paper-based activity)

The mirror method

Place a mirror on the floor facing up and ask one learner, Mary, to stand a meter away from it. Tsomo, knowing his own height is 1,70 m, then positions himself so that he can just see the top of Mary’s head when he looks in the mirror.

Insert a picture demonstrating the above scenario. Do not put any other measurement in. Make ne image?

[image: image37.png]nnnnn




How could you use this method to calculate Mary’s height?

Click here for a discussion:

Button:  Discussion

pop-up
Make a sketch of the situation.
image:  make image…..
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We know that the angles of reflection at C is equal and that we have right angles at A and D. We therefore have similar triangles according to the Angle-Angle property and can use our corresponding ratios to calculate Mary’s height. We will have to measure Tsomo’s distance from the mirror, making sure that he can see the top of Mary’s head. Say this length (x2) is 1,2 m. Then:
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7. Writing proportional equations for similar triangles

It is often difficult to visually recognise the corresponding parts of similar figures, especially in the case of overlapping triangles. It is therefore necessary to develop a formal approach to the analysis of similar figures, i.e. a method of comparing corresponding parts without visual reference to the figures.

It can be useful to use colours and signs to interpret and make sense of sketches, and/or redraw the triangles, separating them into two separate figures.

A good way to write down the order and subsequent proportional equations is to use the “umbrella method” of naming similar triangles, as illustrated below:
Note: The umbrella method also applies to congruent triangles, where corresponding lengths are equal!
Step-by-step flash animation:  Name: the umbrella method
nbnb As small as possible!!

[image: image101.png]



In the sketch we know that (A = (D, (B = (F and (C = (E. In the umbrella method we write the two triangle names strictly in the order of equality:

(ABC ||| (DFE.

From this order we can then deduce the appropriate proportional equations in an automatic way without visual reference to the figures:
The above can now be REPLACED by the following:
Note these three lines are THE FINISHED PRODUCT!
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The above must be built up step by step:
USE ONE CONTINUE BUTTON, THERE ARE TOO MANY STEPS FOR NUMBERED BUTTONS!!!!

WE DO IT SILENTLY, WITHOUT FURTHER COMMENTS:

First mark the red hat over AB in (ABC in the triangles:

[image: image102.png]



Then write a red AB in the equation (THE FORM IS ALREADY THERE!)
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Then draw side AB red in the sketch….:
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Then repeat everything in red for DF, CONTINUING/building on previous:
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Now repeat for green, then repeat for blue!!!!!!!!!!!!!
Then clear everything and continue:
The umbrella method also enables us to write other proportional, for example: 

This is finished product!!
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In the above case, start with:
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Build it up:

Then do first the blue, left and top, then right and top

Then complete the red, left and bottom, then right and bottom
End Step-by-step flash animation

(Paper-based activity)

Activity no: Writing equations
Given the following similar triangles, write as many proportional equations as you can.

a.   
[image: image50.wmf]ΔMNP |||  Δ PQR

   
b.   
[image: image51.wmf]ΔXYZ |||  Δ KMP

  
Click here to compare your answer:

Button:  Compare answer

pop-up
Use the colours as given …
a. 
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Of course, the second line of proportions can be deduced from the “umbrealla”, or from the first line by using “Alternando” (see unit 24).
b.     
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close window

(end Paper-based activity)
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8. Analysis and Synthesis of riders
What specific strategies would you apply for solving ratio and proportion riders?

Here are some ideas:

· Identify the triangles you need in order to prove the proportionality. 

· Check whether you can form a triangle with the given line segments in the given proportionality. 

· If you cannot, look for equal line segments. 

· Find two angles that are equal in each of the triangles.

· Use the umbrella method to write the necessary proportional equations. 

· Additional hints:

· To prove two triangles similar, all we need is two equal angles in each of the triangles. 

· If we have triangles within circles that are touching, construct a tangent to the common point and use the proportionality theorem and parallel lines.

· If we have a squared line segment, then we must have a common or equal triangle side.


(Paper-based activity)

Activity no: Solving a rider
Image   Insert Rider.gif from assets, next to text  
[image: image107.png]


In this figure CG is a tangent to the circle and EF || AE.
Prove that:

a.  CG2 = GB.GD

b.  AG2 = GB.GD
c.  CG = AG

Click on the button below to view the answer:

Button: Answer
pop-up: Answer
Applet   Rider in html, see Unit 25, place next to text
a.
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This defines (GCDand (GBC.

Mark these triangles – Click on Show Triangles 1 in the applet.

Prove that the triangles are similar using Angle-Angle:
In 
[image: image57.wmf]D

GCD and 
[image: image58.wmf]D

GBC:

(G = (G
(GCD= (GBC   ….  Tan-chord theorem
( 
[image: image59.wmf]D

GCD ||| 
[image: image60.wmf]D

GBC   ….  AAA
Write as a proportional equation. Cross multiply to get final answer:
( 
[image: image61.wmf]CGGD
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( CG2 = GB.GD

b. 
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This defines (GDA and (GAB.

Mark these triangles – Click on Show Triangles 2 in the applet.
In (GDA and (GAB:

(G = (G ….
(GAD = (AEF  … Alternate (’s, FE || AG
             = (B  …  Ext ( of a cyclic quad
align =signs above

( (GDA ||| (GAB    ….  AAA

[image: image63.wmf]Þ
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c.    CG2 = GB. GD   …. Proved in a
      AG2 = GB.GD   …. Proved in b

( CG = AG
CLOSE WINDOW
(End Paper-based activity)

[image: image108.png]c
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( Paper-based activity)

Activity no: Bisector
Applet   Bisector1 in htm, see 25.htm, next to text  
The applet shows the bisector AP of angle A in any triangle ABC.

Drag he red points and note the measurements.

Formulate a conjecture and then prove your conjecture.

Click on the button below to view the answer:

Button: Answer
pop-up: Answer
[image: image109.png]


Applet   Bisector2 in html, see Unit 25, place next to text
The bisector divides the opposite side in the same proportion as the adjacent sides of the triangle.

The applet gives two hints of constructions that can produce a proof …
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9. Right angled triangles and similarity

We know that if two right-angled triangles have another pair of equal angles, they are similar, as illustrated in this animation:
Step-by-step flash animation.

nbnb As small as possible!!

Use these or new images – to save vertical space, make it wider than it is high. as in my example:

Show the smaller triangle moving into the bigger triangle at the top and then move the smaller triangle down to show that the right angle “fit” and the left angle “fit”.

Start position:
[image: image110.png]



Position two: physically move yellow triangle to blue top, show movement:
[image: image111.png]Os
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Position 3: physically more yellow to blue bottom, show movement:

[image: image112.png]tan(46°) =





Position 4: physically more yellow to blue bottom, show movement:

[image: image113.png]



(Paper-based activity)

Activity no: Explore
applet:  Explore in html, available in Unit25.htm. Place next to text
[image: image114.png]/
L




In the applet, BC is the diameter of the circle, A is any point on the circle, and AD ( BC.

Move point A – take special notice of the ratios of the various sides and the given angles. 
Then move points B and C and repeat.
Can you draw a conclusion?
The measurements show that we have 2 sides proportional in each of the triangles, and the included angles are also equal (= 90(). From a previous theorem we can therefore conclude that

[image: image64.wmf]D

ABC ||| 
[image: image65.wmf]D

DBA ||| 
[image: image66.wmf]D

DAC
You may as well use the colours!
This leads to a theorem:
The perpendicular drawn from the vertex of a right-angled triangle to the hypotenuse, divides the triangle into two triangles that are similar to each other and to the original triangle.

Devise a strategy for proving this theorem and then prove it.
Click to compare answer.

Button: Answer:

POP-UP: Answer:

Given: 
[image: image67.wmf]D

ABC with (A = 900 and AD ( BC.
Prove: 
[image: image68.wmf]D

ABC ||| 
[image: image69.wmf]D

DBA ||| 
[image: image70.wmf]D

DAC

Let’s use the algebraic approach: So let (B = x, express all angles in terms of x and use it to prove two angles equal in all three triangles.

[image: image115.png]1562
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IMAGE – MAKE A SMALL IMAGE IKE THIS, PLACE NEXT TO TEXT IN POP-UP.
Write all angles in terms of x:
Let  (B = x
( (C = 900 – x    … Sum of the angles of 
[image: image71.wmf]D

ABC
( (CAD = x   ……  Sum of the angles of a 
[image: image72.wmf]D

ADC
( (BAD = 900 – x  … Sum of the angles of a 
[image: image73.wmf]D

ABD
Now prove that the triangles are equiangular:

In 
[image: image74.wmf]D

ABC, 
[image: image75.wmf]D

DBA and
[image: image76.wmf]D

DAC:

           (BAC  =  (ADB  =  (ADC = 900   …   Given
           (B  =  (B  =  (CAD    ……   Proved
   (  
[image: image77.wmf]D

ABC ||| 
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DBA ||| 
[image: image79.wmf]D

DAC     Triangles equiangular
Close window
(end Paper-based activity)

The theorem of Pythagoras
If we are given a right-angled triangle XYZ with altitude XP to the hypotenuse YZ, we know that the altitude XP is the geometric mean of the segments into which it separates the hypotenuse (in unit 24, compare Descartes’ use of the geometric mean to calculate square roots). 

image  remake image – colour bot necessary … place next to text
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(Paper-based activity)

Activity no: Pythagoras
Use the geometric mean to prove the Theorem of Pythagoras:
Prove that XY2 = XP .YZ

Prove that XZ2 = PZ.  YZ

Now deduce that YZ2 = XY2 + XZ2
no answer
(End Paper-based activity)

Similarity and trigonometry

The similarity of right-angled triangles underlies the whole of trigonometry, as illustrated in the following applet for the definition of the three basic trigonometric fubctions.
applet  in html, see Unit 25.htm
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Note how the value of sin(x) for a specific angle, which is a ratio, remains constant as the radius changes, because of similarity!
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10. Ideas for extension and investigation

Here are some investigations and problems for yourself, that that you can also use with your learners to reinforce the concept of similarity and its applications.
Golden triangle and pentagon

[image: image117.png]BP =307
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image  Pentagram.gif – place next to text
Investigate this beautiful figure … Click on the picture to open the Pentagram applet.

Make the picture a hyperlink to the Pentagram.htm pop-up tool … see Unit 25.htm
ABCD is a regular pentagon, i.e. all its sides and all its angles are equal. The diagonals are drawn, resulting in a star called a pentagram and an embedded similar smaller pentagon PQRST. This process can be continued infinitely …
1. Calculate the relevant angles in the figure. Name a few congruent and a few similar triangles.
2. Click on the Golden triangle 1 button. Prove that (DAB is a 36(-72(-72( triangle. Now prove  that:


[image: image81.wmf]f

====

DBABTB

1.6180339...

ABTBST


Tip: Put DT = AB = a and TB = b and prove the golden ratio structure e used in unit 24, i.e. 
[image: image82.wmf]=

a+ba

ab

.

We call DAB a golden triangle. Like the golden rectangle, we can construct a sequence of golden triangles – show that triangles BAT and , and TBS are golden triangles. How many golden triangles can you find in our pentagon?
3. Click on the Golden triangle 2 button. Prove that (DEC is a 108(-36(-36( triangle. Now prove  that:


[image: image83.wmf]f

===

ECDC

1.6180339...

DCPC


(DEC is also a golden rectangle, different from (DAB. How many such golden triangles can you find in our pentagon?
4. Click on the Other ratios button. The many parallel lines leading to similar triangles and interesting relationships. For convenience, let d1 and s1 denote the diagonal and side of the first pentagon ABCDE, and d2 and s2 the diagonal and side of the second pentagon PQRST, etc. Prove that:
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Properties of triangles

image   Insert TriangleProp.gif next to text
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Link   Make hyperlink to SimilarTriangleProperties.htm as pop-up tool, see Unit25.htm
Click on the picture to open an applet of similar triangles ABC and A(B(C(. You can change the shape of the triangles by dragging A, B and C and change the scale factor by dragging A(.

Investigate the relationship between the following properties of the two triangles and the ratio of the sides of the triangles (the scale factor): perimeter, area, altitude, median. Prove your conjectures!
Tangents 

image   Insert Tangents.gif next to text

[image: image119.png]A o
AABC ||| ADFE

SN

E F



Link   Make hyperlink to Tangents25.htm as pop-up tool, see Unit25.htm
Click on the picture to open an applet showing three circles touching internally.

Investigate the ratio of the length of the sides of the triangles formed by two chords. How is this related to the radii of the circles?
Can you explain or prove your findings?

Chords, secants and tangents

[image: image120.png]AN AN
AABC ||| ADFE



image   Insert Chords.gif next to text

Link   Make hyperlink to Cords.htm as pop-up tool, see Unit25.htm
Click on the picture to open the Chords applet.

1.
Chords AB and CD intersecting at P inside the circle.


Prove that  PA.PD = PB.PC
2.
Specialise by checking the nature of the result when:

a. P is the centre of the circle.

b. PA = PB and PC = PD (when AB || CD).

3.
Generalise by proving that the relationship in 1 applies also when AD and BC intersect outside the circle (interchange B and D in the applet).
4.
Now specialise by taking the following limiting cases. How does the result in 1 change?
a. Secant PDA becomes a tangent PA to the circle (move A and D to fall on top of each other)
b. Secant PBC also becomes a tangent PB to the circle.


Show that you can deduce that PA = PB.

Paper napkin
image   Make such an image – make lines thinner!

Place next to text


[image: image87.png]



A square of paper is folded so that the corner A coincides with the midpoint of an opposite edge as shown in the diagram. Investigate the three triangles formed …
PAGE

10. Wrap up

How confident are you about what you have learnt? Work through the following exercises to check whether you can do everything that the outcomes at the beginning of this unit state.

link back to outcomes
(Paper-based activity)

Activity no: 

In this figure, determine the lengths of AC and DC.

image   please make a better image! Place next to text
[image: image121.png]



Click to compare answer.

Button: Answer:

POP-UP: Answer:
Answer
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Close window
(end Paper-based activity)

 (Multiple choice) Unit 25 Activity no
Say whether the figures mentioned in each statement below are similar, congruent, or neither similar nor congruent.

Insert multiple choice, each with the same choices next to each other:
Similar   Congruent    Neither
Feedback: Correct = “Well done”, Incorrect =”Try again!”
1. If the three angles of one triangle are equal to the three corresponding angles of another triangle. 
Answer: Similar
2. If the three sides of one triangle are equal to the three corresponding sides of another triangle. 
Answer: Congruent
3. If all the angles of a polygon are equal to the corresponding angles of another polygon.
Answer: Neither
4. If one angle of a triangle is equal to an angle in another triangle and two sides in both triangles are in proportion.
Answer: Neither
5. If two angles of a triangle are equal to two angles in another triangle.
Answer: Similar
 (True or false) Unit 25 Activity no

No Compare input box!
Feedback: Wrong = “Try again”, right = “Well done!”
Say whether each of the following statements is true or false.

1. If an acute angle of a right-angled triangle is equal to an acute angle of another right-angled triangle, then the triangles are similar.  True
2. If the corresponding angles of two quadrilaterals are equal, the ratios of their corresponding sides are equal.  False
3. If the ratios of the corresponding sides of two triangles are equal, then the corresponding angles will be equal.   True
4. Two congruent triangles are always similar.   True
5. Two similar triangles are always congruent. False
6. Similarity is a special kind of congruence.   False
7. All squares are similar.   True
8. All rectangles are similar.  False
9. The medians of two similar triangles have the same ratio as the lengths of the corresponding sides.  True
 (end True or false)
(Paper-based activity)

Activity no: Tennis
Image   Make a new image of sketch with a better player – I just inserted a quick clipart to demonstrate, leave a space in 5 m, 0,9 m and 10 m!! Place next to text, so do not make it too big!!
[image: image122.png]


In a tennis match, a player serves the ball from directly above the baseline. The distance between the baseline and the net is 10 m, the distance between the service line and the net is 5 m, and the net is 0,9 m high. Assume the ball travels in a straight line.

a. What is the minimum height from which the ball can be served to ensure the ball lands in the service area?

b. How far does the ball travel before it hits the ground? 
Click on the button below to view the answer:

Button: Answer
pop-up: Answer
Image   Make a new image of sketch - leave a space in 5 m, 0,9 m and 10 m!! Place next to text, so do not make it too big!!
We will use similar triangles to solve this problem. 

We know that the net and the ball being thrown up will be at right angles with the ground. 

a. Let x be the minimum height, then:
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b.  Let y be the distance the ball travels before it hits the ground, then:

     y2 = 2,7[image: image90.png]


 + 152   …………Theorem of Pythagoras
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Close window
(End Paper-based activity)

(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

	Recognize when, and explain why, two triangles are similar.
	
	
	

	Anticipate learner misconceptions and problem areas.
	
	
	

	Define similarity and write proportional equations to represent similarity in triangles.
	
	
	

	Use similarity theorems and solution strategies to solve routine geometry problems (riders) on similarity in triangles.
	
	
	

	Apply similar triangles to solve problems in real life.
	
	
	


(End Drop down list)
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