SINE AND COSINE FORMULA

How to solve all kinds of triangles.

To find a missing side when thetriangle hasaright-angle:

\/ ? Use Pythagoras Theorem
(The hypotenuse) 2= (Oneside)? + (Theother side)?
1 VI
Opening X2 = 32 + 42 112 = x2 + 72 "
line 3 X X k
x2ison the left 4 x2isonthe right 7

If you have aright-angled triangle and thereisanother angle involved:

v
? h\ Use S=O/H,C=A/H,T=O/A  Sin(angle) = opp/hyp etc.

Opening line

sin27==
9

X isinthetop
right position

cos 52 = !

X
X i1sin the bottom

right position

angle

Tanx=l°’
4

X isthe missing

If there is no right angle and we have an isosceles triangle, we can make aright angle

by bisecting.

/A A

If thereis no possibility of using aright angle then we have to use the sine and cosine

formulas.

It isadvisable to learn these formul as:

The Cosine Formula

The Sine formula

The Areaof atriangle

& =b"+
a

sin A

ab sinC

c? - 2bc cosA
b a
snB — sinC




The Cosineformula

Tofind a missing side when two sides and the included angle are given
The diagram will ook like an open pair of scissors
a’=b?+ c?- 2bc cosA

The formula starts like Pythagoras but has an extra bit

Example x2=9%+6%-2x9x 6Xxcos80

X x2=81+36- 18.75

6 x?=08.25
80°
X = %9825 = 09

Note: If theangleis (BIG) greater than 90°, the cosine of the angle will be negative.
The extra bit will be positive
X°=9°+6°-2x9x6xcos100 will become 81+ 36 + 18.75

Note also: If the angleis exactly 90°, the cosine of 90 will be zero.
The extra bit will be zero
x*=9%+6%-2x9x6xcos0 will become 81+36 + 0
or x® = 9% + 6 which brings us back to Pythagoras Theorem.

To find a missing angle when three sidesand are given

Example )
Start in exactly the same way
0 10% = 9% + 6% - 2 X 9 X 6 X cosX
rearrange the formula
9 2Xx9x6xcosX =9%+6°-10°
6 108 x cosX =17

A7 5 17 o
cosX = 108 X = cos 108 ~ 80.9

Generally, if the diagramis not a pair of scissorslook-alike or if all 3 sides are not
given, the triangle will have to be solved using the sine formula.
This formula describes the relationship between a side and its opposite angle.

The bigger the angle the bigger
the angle opposite.




The Sineformula

Tofind amissing side

There is no right-angle and the diagram does not remind you of
apair of scissors.

7 X One side and two angles are given. (The third angle is 80°).
Use the Sine Formula a b
B55° 45° < _
SinA sinB
Specia note:

put the unknown side

. > X /
in the top left position

sin55 = sin45

If the angle was 90°
Instead of 45°,sin 90° =1
X 7

_ Crossmultiplytoleavex X = 7 xsin55
sin55 ~ sn90 Onitsown 1 sin45
X = 7Xsin55 X = 811
which is SOHCAHTOA
in action.

Tofind a missing angle:

The sineformula can bewritten " upside

down"
11 9
SnA snB
= b use it this way round and A
keep the unknown anglein
the top left position.
SnA sin70 Now cross multiply the 9
9 - 11
sinA = sin70x9 = 0.7688 A = sn-1(0.7688) = 50.25°
1 11

Back to the scissor s:

The area of the triangle can be found using an alternative
to the old half times base times height.

Use Y2 ab sinC where a and b are the two sides on either
side of the angle.

Area =%2x9x6xsin 80 = 26.6 square units.
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