Investigation: Proof of Pythagoras' theorem
Year 8 Maths · A5 question sheet
People have known about a special rule for right-angled triangles for a very long time. Clay tablets from ancient Babylon, about 3800 years old, list sets of numbers that fit it, and it is named after the Greek thinker Pythagoras, who lived about 2500 years ago. In this investigation you will discover the rule by counting squares, then prove it by cutting out and rearranging four triangles. You will need scissors, a ruler marked in millimetres and a calculator.
Part A: Squares on the sides
The picture shows a right-angled triangle drawn on a grid. Its two shorter sides are 3 units and 4 units long, and a square has been drawn on each of its three sides. Each small grid square has an area of 1 square unit.
[image: figures/8.01-inv-q1.png]
1. Find the area of each square.
0. the square on the side of length 3 = ______________ square units
0. the square on the side of length 4 = ______________ square units
0. The square on the longest side is tilted, so it is harder to count. It fits exactly inside a 7 by 7 square with a right-angled triangle in each corner. Find its area by taking the four corner triangles away from the 7 by 7 square.
0. What do you notice about your three answers?
1. Here are two more right-angled triangles with squares on their sides. Use the same method to find the area of each tilted square, then copy and complete the table. Copy your answers for the first triangle from Question 1.
[image: figures/8.01-inv-q2.png]
	Triangle
	Shorter sides
	Area of square on side a
	Area of square on side b

	Question 1
	3 and 4
	
	

	Triangle A
	1 and 2
	
	

	Triangle B
	2 and 3
	
	



1. Describe the pattern in your table in words. Then write it as an equation, using c for the longest side (the hypotenuse) and a and b for the two shorter sides.
· In words:
· Equation:
Part B: A proof you can hold
Checking three triangles is not a proof. A pattern might work for some triangles and fail for others. A proof shows that the rule must work for every right-angled triangle.
Cut out the four identical right-angled triangles below. Each one has shorter sides a and b and hypotenuse c.
[image: figures/8.01-inv-triangles.png]
The two square frames below are exactly the same size. Each side of each frame is a + b long.
[image: figures/8.01-inv-frames.png]
1. In Frame 1, place the four triangles so that each right angle sits in a corner of the frame and the four hypotenuses make a tilted square in the middle. Trace around the triangles.
0. What shape is the uncovered space in the middle?
0. Write the area of the uncovered space using the letter c.
1. In Frame 2, put two triangles together to make a rectangle in the bottom left corner, and the other two together to make a rectangle in the top right corner. Trace around the triangles.
0. Describe the two uncovered spaces.
0. Write the total uncovered area using the letters a and b.
1. Both frames have the same area, and both have the same four triangles inside them. Explain why this means .
1. Check the rule by measuring your triangles in centimetres.
0. a = ______________ cm b = ______________ cm c = ______________ cm
0. a² + b² = ______________ c² = ______________ Are they close?
[image: C:/Users/User/Documents/Mr.%20Scott%20Aus%20Website/tools/doc-icons/sec_reflect.png] Part C: Reflect
1. The triangles in Part B were one particular size. Explain why the same cut-and-rearrange argument would work for any right-angled triangle.
1. In Question 7 your measured values were probably close, but not exactly equal. Why is measuring not enough to prove the rule, even when the numbers are very close?
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