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Information
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Right triangles
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Label the sides
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Similar right triangles

All right triangles with an acute angle 
of the same size are similar.

If two right triangles have an acute angle of the same size, 
what does this show about the triangles?

Remember that the AA similarity 
postulate states that if a triangle 
has two angles that are congruent 
to two angles in another triangle, 
then the triangles are similar. 37°

37°

These triangles both have a right angle and the same acute angle, so 
the AA similarity postulate applies. The two triangles are similar, 
meaning that one triangle is an enlargement of the other.



© Boardworks 20126 of 19

Leg length ratios

Calculate the ratios of the different legs within these 
similar triangles. What do you notice?

A

B C

X

Y Z
6cm

8cm

10cm 3 cm

4cm

5cm

The ratios between different legs of the triangle are the same 
in both triangles. What do you think you would find if you 
calculated the leg ratios for another triangle similar to these?

XY
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AB
BC

=
AB
AC

XY
XZ

=
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YZ
XZ

=

=

=

=

=
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Leg length ratios

If two right triangles have the same 
size acute angle, they are similar 
and the ratios of corresponding 
legs are all the same.

A

B C

X

Y Z

These can be rearranged to give ratios of legs in one triangle:

AB
XY =

BC
YZ =

AC
XZ

XY
YZ =

AB
BC =

AB
AC

XY
XZ =

BC
AC

YZ
XZ

Prove that the leg length ratios of a right triangle are the 
same for any similar triangles, and therefore depend only 
on the size of the angles.

These ratios are called trigonometric ratios.
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Similar right triangles



© Boardworks 20129 of 19

The three trigonometric ratios
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The ratio of an angle

It doesn’t matter how big the triangle is because 
all right triangles with an angle of 25° are similar.

The length of the adjacent leg divided by 
the length of the hypotenuse will always be 
the same value, as long as the angle is the 
same and we have measured accurately.

From this triangle, cos 25° = 
10
11

What is the value of cos 25°?
This is the same as asking:

In a right triangle with an angle of 25°,
what is the ratio of the adjacent leg to the hypotenuse?

25°
11cm

10cm

≈ 0.91
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Using a calculator

First make sure that the calculator is 
set to work in degrees. Press         , 
and use the cursor to select DEGREE.

Some calculators require the angle 
first, or do not need parentheses 
around the degree. Check what 
works on your calculator.

Use a calculator to find the trigonometric ratio for an angle 
when the leg lengths are unknown.

To evaluate the sine of 65°, press 
the keys:
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Finding leg length
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Investigating sine
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Investigating cosine
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Investigating tangent 1
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Investigating tangent 2
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Relationship between sine and cosine

The sine of a given angle is equal to the 
cosine of the complementary angle.

sin x° =
c
b

cos (90 – x)° =
c
b

The acute angles of a right triangle are complementary, 
they sum to 90°.

This means that 

and

Therefore

and

a b

c

x°

(90 – x)° sin (90 – x)° = cos x°

sin x° = cos (90 – x)°
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Match the equivalents
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Modeling problem
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