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Right Triangles and
Trigonometric Ratios
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Common Core State Standards for Mathematics describe varieties of

The Standards for Mathematical Practice outlined in the

expertise that mathematics educators at all levels should seek to develop

in their students.

These are:

1) Make sense of problems and persevere in solving them.

2) Reason abstractly and quantitatively.

3) Construct viable arguments and critique the reasoning of others.
4) Model with mathematics.

5) Use appropriate tools strategically.

6) Attend to precision.

7) Look for and make use of structure.

8) Look for and express regularity in repeated reasoning.
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Right triangles

The legs of a right triangle are labeled in relation to
the position of the right angle and another marked angle.
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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,

- 37° then the triangles are similar.

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.

All right triangles with an acute angle
of the same size are similar.
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Calculate the ratios of the different legs within these
similar triangles. What do you notice?

458 _ 6 _ 3 _ XY
=5 = =

A X BC Y7
5¢cm

10cm 3cmb A48 _ 6 _ 3 _ XY

6cm v 7 AC 10 S X7
4cm

- b c BC _ 8 _ 4 V7

8cm AC ~ 10 ~— 5 T x7

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?

\=, &

6 of 19 © Boardworks 2012



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.

If two right triangles have the same A X
size acute angle, they are similar
and the ratios of corresponding
I Il th :
egs are all the same y 7
AB ~ BC  AC
XYy - vz T xz g U C
These can be rearranged to give ratios of legs in one triangle:
XY  AB XY  AB YZ  BC
YZ  BC XZ — AC XZ  AC

@ These ratios are called . @
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Similar right triang

[ adjacent

hypotenuse :[iz[ ]]

Calculate the ratio between leg lengths.

C

hypotenuse opposite

A25° B

adjacent

Press the green box above to view a different ratio.
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The three trigono

Trigonometric ratios

The ratio between the lengths of legs in right
triangles depend only on the angles in the
triangle. These ratios have special names.

Press each name to find out more.

sine

cosine

tangent
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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?

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 O

the length of the hypotenuse will always be 11em

the same value, as long as the angle is the 10cm

same and we have measured accurately.
10

From this triangle, cos 25° = 1 = (0.91

\=, &

10 of 19 © Boardworks 2012




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

) BOARDWORKS INSTRUMENTS

First make sure that the calculator is SCI_ ENG

jprery 0123456789

set to work in degrees. Press @, .M‘P o

ONNECTED jg]eiy

and use the cursor to select DEGREE. SEQUENTIAL QI

REAL a+bi re”61i
HORIZ G-T
JNEXT!

To evaluate the sine of 65°, press
the keys:

e - . ..
m\ 6 \ 5 ‘ 2 BOARDWORKS INSTRUMENTS BI-83

sin (65)

Some calculators require the angle - S

first, or do not need parentheses
around the degree. Check what
works on your calculator.
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Finding leg leng

Find the length marked x to the nearest tenth for each of the triangles.
Press the x to reveal its value, or press W to see how to find the solution.

10cm

30°

Finding leg length

5cm

cm

Fasi

Lx @
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Investigating sine

II T LEEL LT I
. - ‘.-+ P
sin@° is given
siing b 3 :
0° -: y the v-coordinate
45° of the point, P.

[ sin4d” = 0.71 ]

IV
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Investigating cosine

II

cosé

L ]
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IV

cos ¢ is given
by the x-coordinate
of the point, P.

[ cos45° = 0.70 ]

AVl =

1?7

NS,
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cosé

si'h_a

IV

tan 6° is given by the
point P divided by

the x-coordinate.

tands° = =1 = 1
0.71

AVl =

1?7
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Investigating tange

The value of tan 4 is given by the length of the tangent from P

to the x-axis. Drag the point P

around the circle to investigate.

[ tan4s”

= 1.00 ]
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The acute angles of a right triangle are complementary,
they sum to 90°.

This means that sin x° = %
and 90 — x)° = —
; cos (90 — x)° = 2
Therefore sin x° = cos (90 — x)°
and sin (90 — x)° = cos x°

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

Match the equivalents by selecting one of each
[ sin79° ) 0982 |
[ tanes | . sin62° |
[ cos 28° ] 2.14 ]
[ tan49° ) oS 56° |
[ cos 43° ] sin47° ]
[ sin34 | 0.105 |
[ tan6 ) 115
N/ s)v]?)
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P ot

A radio tower is supported by cables to keep it upright, at right
angles to the ground. The cables form a 60° angle with the ground.

' Find the trigonometric ratio involving the length

Radio tower problems

of the cable and the height at which it is W’
attached to the tower.

) What is the length of cable required if it | @
attaches to the tower 20 m above the ground?

1) Find the trigonometric ratio involving the height

up the tower and the distance along the ground @
to where the cable attaches at each end. :

) How far away does the cable attach? . @
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