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The Sine and Cosine Ratios

MPM2D

Today we are going to look at two other ratios within similar right angle triangles. Specifically, the ratios
involving the hypotenuse. Mr. Smith will put some similar triangles up on the screen, and you will
calculate some ratios.

Angle of 50°

Rise (opposite) | Run (adjacent) | Hypotenuse | Tangent Ratio Opp/hyp adj/hyp .
10 | 652 | 10 | L1aed [0ES3 ] 0.6430

ML 1, 0% .22 | 11404 | 9. Tbbo | 0. L4234

%69 30\ kel | 11ae3 | 0Tk56 | 0.¢a32

Given a certain angle, not just the Tangent ratio, but the other two ratios are the same too, no matter
how big or small the triangle. We give the final two ratios special names as well. These form the three
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primary trigonpmetric ratios:
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The Tangent Ratio = —:-9-* & . The Sine Ratio =
a.

Based on our above calculations, we would say...
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The cosine ratio of 50° is approximately= (). |, "*

o N
The Cosine Ratio = ———-3
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primary

The tangent ratio of 50° is approximately = trigonometric ratios

= sine, cosine, and tangent

The sine ratio of 50° is approximately =  often abbreviated as sin,

cos, and tan

We said approximately here, because our measurements were not quite precise. We can find precise
values of these tangent ratios by evaluating the following (to 4 decimal places):

tan50° = ' |Ollcé sins0°= (0.160L 0O €0s50° = O‘qu%

Find the following ratios for other angles using your calculator (to 4 decimal places):

sings°= 0.7\ 071 cos61°= (), 4 ¥4 singse= Q. 9a( L

coss°= (). A6 "L cos88°= 0.024 9 cos8e= 0. 01715
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Example: ‘
n

Find the three primary trigonometric ratios for 8. Express the ratios as

decimals, rounded to four decimal places.
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A memory device (or
mnemonic) for the three

uses these short forms:
_0 C= A 0

— -

H H T°a

These short forms produce
.the nonsense phrase
primary trigonometric ratios ['SOh ceh toa]This phrase
may help you remember
the formulas for the
trigonometric ratios,
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Example: Finding angles with the sine and cosine ratios.

In practice, you will decide on your own (based on what information you have) whether sine,

cosine, or tangent will help you solve a problem.
Top view oee

a) Captain Jack is navigating his ship to Port W .2km_p
Harbour, which is directly north of the ship’s oy
location. To compensate for an easterly o~
current, he aims for a point on shore that is ~ !
5 km west of Port Harbour. Assuming that the : North
point on shore is 20 km from his position now, 30 km A
at what bearing must Jack head his ship? t\'_‘ﬂ? |
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He must head 14, 5"
WQB-\~ or V\D"M\_
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b) Captain Jack is in communication with a . Side view, facing west
submarine that is cruising at a depth of 400 m = [
— ey -~ se3 level

below sea level. If Jack’s radar tells him that

the submarine is 500 m from Jack, due north of
his ship, at what angle is the submarine located
with respect to Captain Jack’s ship, to the nearest degree?

Qos%' = ig_g.
V\‘QW North

100
cos U = 500
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X to the bottom
S00 m

. 400m of the sea
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The  submanan \S
cosT = 0.9 26.4°  Hom sedheal
a':. COS-‘ (O~8w
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Example: Solving a triangle

To solve a triangle means to find out every single thing about that triangle, all the sides and all

the angles.
(&
Solve AABC. Round side lengths to the nearest A___°0 B
- =30 .
unit and angles to the nearest degree. S "
b\
C
Let’s choose a strategy first: . Lit
| S iterac
1y Full | € ( angles A Ao 0 dmnections
2 Fodl sle o wsing Skar® FU—
8 triangles, use capital

angles and vertices and
corresponding lowercase
letters to represent

‘\ ,S’ = \¥0 - 40-30 opposite sides,
Lo |

9 fan20° = = ‘5) b =20 4 H,gfL

3)  F.Q ‘ ol b w-;\,\s P‘TH\ . Thm . letters to represent the




