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S9112 - Theorem of Pythagoras 
 

Terminology regarding the Theorem of Pythagoras 

In any right-angled triangle, the square on the hypotenuse is equal to 

the sum of the squares on the other two sides.   

 

When dealing with the right-angled triangle, the first step is to identify the hypotenuse.  

 

The hypotenuse is the longest side of a right-angled triangle and is directly opposite the 90˚ angle.  

 

In the diagram, the hypotenuse is AB, which can also be referred to ‘c’ as it is the side opposite the angle ��. 

 

We use the Theorem of Pythagoras to calculate the length 

of a side of a right-angled triangle when we know the length 

of the other two sides. 

 

��� � ��� � ��� 

or: �� � 	� � 
� 

  

Example 1 

Calculate the length of the unknown side in the right-angled 

triangle below.  Solution 

 

��� � ��� � ���      (Theorem of Pythagoras) 

��� � 11� � 60� 

��� � 3 721 

�� � �61 

∴ �� � 61�� (PA is a length) 

 

Example 2 

Calculate the length of the unknown side in the right-angled 

triangle alongside.  Solution 

 

��� � ��� � ���         (Theorem of Pythagoras) 

17� � 15� � ��� 

��� � 17� � 15� 

��� � 64 

�� � �8 

∴ �� � 8�� (YZ is a length) 

 

Example 3 

In ∆PQR, �� � 90°, " � 12�� and # � 37��.  
Calculate the length of r. Solution 

 

#� � "� � %�            (Theorem of Pythagoras) 

%� � 37� � 12� 

%� � 1 225 

% � �35 

∴ % � 35��  
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Example 4 

In ∆ABC, �� � 90°, � � 2� and 	 � 1�. 
Calculate the length of b. Give the answer correct to two 

decimal places.  Solution 

 


� � 	� � ��            (Theorem of Pythagoras) 


� � 1� � 2� 


� � 5 


 � �√5 

∴ 
 � √5  


 � 2,24 

 

 

Determining whether a triangle is right-angled. 

 

If the sum of the squares of two sides of a triangle is equal to the square of the longest side,  

then the triangle is right-angled. 

 

The right angle is opposite the longest side (the hypotenuse). 

This is the converse of the Theorem of Pythagoras. 

 

Example 1 

Determine whether ∆PQR with # � 10 ��, " � 6 �� and % � 8 �� is a right-angled triangle. If so, which angle is 

the right angle? 

 

Solution 

A sketch is necessary to help you substitute the lengths of 

the sides correctly.  

Draw ∆�() with # � 10 ��, " � 6 �� and % � 8 ��. 10 is the greatest of the three numbers, so if the 

triangle is right-angled, the hypotenuse will be QR.  

 

"� � %� � *6+� � *8+� 

         � 36 � 64 

   � 100 

          #� � "� � %� 

 

∴  ∆�() is right-angled with �� � 90°.  

 

Example 2 

Determine whether ∆XYZ with �� � 3√2 ��, �� � 3 �� and �� � 1 �� is a right-angled triangle.  

If so, which angle is the right angle? 

 

Solution 

��� � ��� � *3+� � *1+� 

                      � 9 � 1 

                      � 10 

 ��� � *3√2+� 

          � 18 

          , 10 

��� � ��� , ��� 

∴  ∆���  is not a right-angled triangle.  
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Pythagorean triple 

In some cases the length of the sides of a right-angled triangle are all natural numbers.  

If the lengths of the sides of a right-angled triangle are all natural numbers we call the three numbers that represent 

the lengths of the sides of the triangle a Pythagorean triple. 

 

A Pythagorean triple is a set of natural numbers 	, 
 and c that obey the following rule: 

�� � 	� � 
� 

Here is a list of some Pythagorean triples:  

*3;  4;  5+ *5;  12;  13+ *7;  24;  25+ *8;  15;  17+ *9;  40;  41+ 

*11;  60;  61+ *12;  35;  37+ *13;  84;  85+ *15;  112;  113+ *16;  63;  65+ 

 

Using the Theorem of Pythagoras in problems 
 

We can use the Theorem of Pythagoras to solve problems where we need a perpendicular height, as in the area and 

volume of right prisms, or in quadrilaterals that have right angles. Study the example below.  

 

Example 1 

Calculate the length of DC. Solution 

Since there is not enough information in ∆�.� to calculate DC, we start in 

∆���, where we do have enough information to work with.  

In ∆���: 

��� � ��� � ���                  Theorem of Pythagoras 

��� � *4+� � *3+� 

                     ��� � 16 � 9 

                     ��� � 25 

                       �� � �5             AC is a length, so it must be positive. 

                    ∴ �� � 5 

 

In ∆�.�: 
.�� � �.� � ���                  Theorem of Pythagoras 

.�� � *15+� � *5+� 

.�� � 225 � 25 

.�� � 250 

.� � �√250                            DC is a length, so it must be positive. 

∴ .� � 15,8                              (correct to one decimal place) 

 

Example 2 

In the diagram alongside, ∆��. is an isosceles 

triangle with �. � .�.  ∆�.� is a right-angled 

triangle with �� � 90°. 

 

.�||��, �. � 13 �� and �. � 5 ��. 

a) Calculate the perimeter of quadrilateral ABCD. 

b) Calculate the area of quadrilateral ABCD. 
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Solution 

a) We need to calculate the perpendicular height ED in order 

to calculate the perimeter and area of the shape. 

 

In ∆.��: 

�.� � ��� � �.�           Theorem of Pythagoras 

∴ 13� � ��� � 5� 

��� � *13+� � *5+� 

��� � 169 � 25 

��� � 144 

�� � 12 ��                       Since BC is a length, we ignore -12 

1. � 12 ��                       EBCD is a rectangle. 

1� � 5 ��                          EBCD is a rectangle. 

�1 � 5 ��                          The perpendicular height in an 

                                               isosceles triangle bisects the base; 

                                               ∆�1. ≡ ∆�1.*)34+ 

 

AD = BD = 13 cm 

 

The perimeter of ���. �  �� �  �� � �. �  .� 

                                             � 10 � 12 �  5 �  13 

                                              � 40 �� 

 

b) �%5	 ���. �  	%5	 ∆��. �  	%5	 ∆��. 

                                  �
6

�
*��+*.1+ �

6

�
*�.+*��+ 

                                  �
6

�
*10+*12+ �

6

�
*5+*12+ 

                                  � 60 � 30 

                                  � 90 ��� 

 
 
 
 
 

EXERCISE 14.1 

 
1. Calculate the value of x in each diagram.  

a) 

 

b) 

 

  

2. Determine whether the following triangles are right-angled or not. 

 Justify your answers with appropriate calculations.  

 a) ∆��� with 	 � 145, 
 � 24 and � � 143. 

 b) ∆)78 with )7 � √15, 78 � 2 and 8) � √10. 

 c) ∆9:; with < � √29, � � 5 and = � 4. 
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3. (i) For each diagram below, calculate the perimeter. 

 (ii) For each diagram, calculate the total area. 

 a) b) 

 

 

 
 

4. A baseball diamond is a square with sides of 27,4 

meters. What is the shortest distance between first 

base and third base correct to the nearest tenth of a 

meter? 

 

 

5. In a computer catalogue, a computer 

monitor is listed as being 19 inches. This 

distance is the diagonal distance across 

the screen. 

If the screen measures 10 inches in height, 

what is the actual width of the screen to 

the nearest inch?  

 

 
 


