Pythagoras’ Theorem
Level 9 - Investigate Pythagoras’ Theorem and its application to solving simple problems involving right angled triangles

Hundreds of years ago a man named Pythagoras observed a particular pattern in the floor tiles in a building. He discovered that if you take the square of the longest length (hypotenuse) it will be equal to the addition of the squares of the shorter two sides. 

[image: ]

[image: ]  

Pythagoras’ Theorem can be used to help find an unknown side length when the other two side lengths are known. Note that it does not matter which side you call a and which one b
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1A – Finding the unknown hypotenuse (the longest side)

So long as the two shorter sides a known, the longest side in a right angled triangle can be easily found using Pythagoras’ Theorem.

Worked Problem:  Find the unknown in each of the following.
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1B – Finding one of the unknown shorter sides

Worked Problem:  Find the unknown in each of the following.
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1C – Applications of Pythagoras’ Theorem

Right angled triangles are found in many situations, and so Pythagoras’ Theorem is often useful for calculations based around these triangles. 

[image: ]






Worked Problem: 
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Worked Problem:
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REMEMBER

1. The hypotenuse is the longest side of the triangle and is opposite the right angle.

2. On your diagram, check whether you are finding the length of the hypotenuse or one of
the shorter sides.

3. The length of the hypotenuse can be found if we are given the length of the two shorter
sides by using the formula ¢? = a® + b*.

4. The length of the shorter side can be found if we are given the length of the hypotenuse
and the other shorter side by using the formula: a® = ¢ - b? or b = 2 - a*.

5. When using Pythagoras’ theorem, always check the units given for each measurement.
6. If necessary, convert all measurements to the same units before using the rule.

7. Worded problems can be solved by drawing a diagram and using Pythagoras’ theorem to
solve the problem.

8. Worded problems should be answered in a sentence.
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Find the value of x, correct to two decimal places, in this
diagram.
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Draw a diagram (involving a right-angled triangle) to illustrate the
situation described in the problem statement (if not already given).

Label key points of the diagram such as the right angle and the
hypotenuse, and the measurements specified in the problem.

Label the measurements you are requested to find with
pronumerals.

If necessary, re-draw the appropriate right-angled triangle.
Use Pythagoras’ Theorem to find the required measurement.

Make sure that you answer the problem as required (to the required
accuracy, along with appropriate units). If it is a sentence question,
answer in a sentence.
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What is the length of the diagonal support of the
house frame shown? State your answer correct to
two decimal places.
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A ladder 3.5 m long is leaning against a vertical wall with the base 1.5 m from the bottom of
the wall on horizontal ground. How high up the wall does the ladder reach, correct to two
decimal places?
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Pythagoras’ Theorem states that, for
any right-angled triangle, the square
of the length of the hypotenuse will be c
equal to the sum of the squares of the ¥
lengths of the two shorter sides.

That is: ¢? = a2 + b?

c2=a2+ b2

hypotenuse
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c2 =a2+b2
52 = 32+42
25=9+16
25=25
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