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Pythagoras’ Theorem & Similar Triangles





Let’s agree to the standard convention for labelling the parts of a triangle ABC. Let , ,  denote the angles, and a, b and c the sides opposite them respectively as shown in Fig.1.
 (
A
)
 (
c
)
 (
In any triangle
+
+
= 180
)
 (
b
)
 (
B
)

 (
a
)
 (
C
)



A  Pythagoras’ theorem

All right-angled triangles have a property in common that is expressed in Pythagoras’ theorem:

The square on the hypotenuse of a right-angled triangle is equal to the sum of the squares on the other two sides.
 (
The side opposite to the right-angle is the longest side and it is called the 
hypotenuse
.
) (
A
)


 (
c
) (
b
)



 (
a
) (
B
) (
C
)


Fig.2
So in Fig.2 we have:


		


Examples:
 (
Find c
) (
Find b
) (
c = ?
)1)							2)
 (
c = 
6
cm
) (
b = 3
cm
) (
b = 
?
)

 (
a = 4
cm
)
 (
a = 
5
cm
)

c2 = a2 + b2	c2 = a2 + b2		b2 = c2 - a2

	c2 = 42 + 32		b2 = 62 - 52
	c2 = 16 + 9 = 25	 	b2 = 36 – 25 = 11


	c = = 5cm	 	b =  = 3.32cm to two decimal places
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B  Similar triangles

 (
D
)
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A
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C
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B
)



Fig.3




In Fig.3, the triangle ABC is similar to the triangle DEF (this relation is usually denoted ABC  DEF) if:

· Condition (1):	their corresponding angles are equal, that is,



  ,       and    

· Condition (2):	their sides are proportional, that is, the ratios of  the three corresponding sides are equal:



Each of these two conditions implies the other. That is to say, if corresponding angles are equal, the three ratios are equal, but if the three ratios are equal, then corresponding angles are equal. Thus, it is enough to know either that their corresponding angles are equal or that their sides are proportional in order to conclude that they are similar triangles.





Typically similar triangles are enlargements of each other, in some cases the smaller of the two similar triangles is part of the larger. In Fig.4, ABC  AEF, with triangle ABC part of triangle AEF and both triangle sharing the angle. When this happens, the opposite sides, namely BC and EF are parallel lines.
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A
)
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)
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Fig.4
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 (
E
)Examples:
 (
= 120°
) (
B
)1)
 (
=10°
) (
=50°
) (
= 50°
) (
D
) (
F
) (
C
) (
A
)





 (
Show that triangle ABC and triangle DEF are similar
DEF are similar.
)


Answer
· 



In triangle ABC:	++= 180°	 	+ 50° + 10° = 180°

	+ 60° = 180°

	= 180° - 60° = 120°

· 



In triangle EDF:	++= 180°	 	120° + 50° += 180°

	170° += 180°

	= 180° - 170° = 10°
· 




We can see that ,  and , i.e. the corresponding angles are equal so we can conclude that ABC  DEF.


 (
a = ?
) (
B
) (
A
) (
C
)2)

 (
b = 4
cm
) (
c = 5
cm
)



 (
D
) (
Knowing that 
ABC 
 
DEF
 find a
)

 (
f = 15
cm
)
 (
e = 12
cm
)


 (
E
)
 (
d = 18
cm
) (
F
)


Answer



As ABC  DEF we have	



Indeed  and  so we also have 






								cm
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 (
Knowing that:
point C belongs to AF
point B belongs to AE
BC is parallel to EF
and that: 
AB = 3
m
BE = 6
m
BC = 4
m
Calculate the length of FE.
)
 (
A
)3)



 (
B
)
 (
C
)


 (
E
) (
F
)


Answer



As BC is parallel to EF than we can conclude that ABC  AEF (and this because ABC part of triangle AEF and both triangle share the angle).

First, as we know the length of AB and BE, we can calculate the length of AE as follows:
AE = AB + BE = 3m + 6m = 9m
Then, in the figure below, we separate triangle ABC from AEF to have a better representation of what is going on:
 (
4
) (
3
) (
9
) (
A
) (
F
) (
A
) (
E
)














 (
C
) (
B
)





ABC  AEF implies that the ratio of the corresponding sides is 




Then we can write that 				m
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