Congruent Triangles
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[image: image3.emf]Beatrix and Margaret had finished drawing their triangles and stopped to compare results.  “Hang on,” said Beatrix, “I thought we had agreed to draw the same triangle?  Yours looks nothing like mine.”

“Well,” replied Margaret thoughtfully, “I guess only specifying that two of the sides were 2 cm and 7 cm was not enough information to be sure we ended up with identical triangles.”

“It’s called congruent in maths, not identical.”, said Beatrix absently.  “Well then, I wonder just how much information you do need to ensure that two triangles must be congruent?  Surely you don’t have to know all three sides and all three angles?”

“That would certainly be more than enough,” commented Margaret dubiously, “but you would surely only want the minimum information necessary wouldn’t you?  I wonder what that ‘minimum information’ is?”

Beatrix and Margaret need to know what minimum information is required in order to be absolutely sure that two people must draw the same triangle.
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Your task is to find out for them.

Through this sheet you will be investigating the conditions for congruency in triangles. 

1. It is probably obvious to everyone that knowing all three sides is enough information to ensure that two triangles are congruent (identical).  What about knowing all three angles?  Is this enough to ensure that two people must draw exactly identical triangles?  If so, explain why you think this.  If not, give an example to show why it is not enough.

Beatrix pointed out quickly that so far they had only considered two possibilities - three sides (SSS) and three angles (AAA).  “Surely we should also consider combinations of these?”, she pointed out.

“And,” said Margaret, getting interested in spite of herself, “we should also consider other possibilities.  For example, what about knowing only one side, but also that it was an equilateral triangle?  Surely that would be enough.”

2. On a separate sheet of paper, write down a list of possible sets of information which you think might be enough to ensure that two people must draw congruent triangles.  When you have finished, compare your list with two neighbours and add any of their ideas to yours.

Hint:  SAS (an angle between two sides) is not the same as having SSA (two sides and an angle, but the angle not between them).  You should check both, and consider this in other combinations.  Ask your teacher if you are not sure you understand this hint. Also: remember properties of triangles, such as that the sum of the angles in a triangle is 180o, and those of isosceles triangles.

3. Drawing diagrams as needed, carefully investigate each of the possibilities on your list.  Keep a list of successes and failures, including counter examples for the failures.


Remember, when testing theories in mathematics and science, one important method is to try to prove yourself wrong.  If you can’t then your theory may be true.

4. When you have finished testing, sort your successes into two groups.  The first group should contain only those which are combinations of sides and angles, such as the SSS combination.  This group will be fairly small.  The second group should contain all other combinations, such as the ‘one side + equilateral triangle’ combination.  If you see a sensible reason to do it, you may wish to also split this second group into sub-groups.

5. Compare your results with your neighbour, if he or she has finished.  If there are any disagreements between your lists then resolve them by discussion and examples (or counter examples).

6. Working alone or with a partner, write a concise report on your findings.  Include in your report:

(i) a short introduction explaining what you investigated.

(ii) your findings, grouped sensibly, including any diagrams, examples and counter examples.

(iii) a short conclusion.
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A counter example is an example which demon�strates that an idea or theory is not true.
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