Pythagor as Theorem

Pythagoras’ Theorem is the relationship betweersithes of a right angled triangle. It shows that
the squares of the two shortest sides are equia¢tequare of the longest side.

The longest side is called the hypotenuse

The formula is:

2 2 2
a+b=c
where c is always the hypotenuse Hypotenuse
a
b
Example 1. In a right angled triangle, AB = 2361, BC = 19-8mandJABC = 90° .
Find the length of AC.
2 2 2
a+b=c wherea = 23-5,b = 19-3
235 +19-3 = x°
A
552.25 + 372-49 X
23.5¢
924-75 %
x = 30-4Tm (2dp) B0 .3em

You need to remember that if you don’t know theglest side you add

If you know the longest side you subtract

2 2 2
a=c-b



Trigonometry

The ratio of any two sides of a right angled trigngill always remain the same if the angles stay
the same. From this we can find three ratios:-

sing = 2BP 0s6 = ady tand = M
hyp hyp adj

It is important the sides are always named reldabowhe angle given (this does not include thetrigh
angle)

Hypotenuse is always across from the

right angle, it never touches it
. . . Hypotenuse
Opposite faces the given angle but Oppositg
never touches it.
Adjacent is next to the angle and - 0
it touches both the right angle and the Adjacent
given angle.
Example 1. Find the size of angle If xis the angle
then work out the
tang = 22P fraction and use
adj shift tan
18.9cm 6.5
tanx = ——
189
26.5cm
tanx = 1-402
X = 54-£m (1dp)
Example 2. Find the size of length
si) = 2BP
hyp
23.4cm
sin 63 = X
23-4
63°
sin 63 x 23:4 =X
X = 20-8%&m

If X is at the top of the
fractions then you need
to multiply

“top means times”



Example 3. Find the size of length

cos = adj
hyp

oS 48 = 37-9 37.9c
X

48° X

379
cos 48

X =
If xis at the bottom then

X = 56-64m (2dp) you need to divide the
number by sin/cos or tan

Remember: “bottom means divide”

If xis at the top then times
If xis at the bottom then divide
If x is the angle then work out the fraction and thaft sin/cos/tan



Angles of Elevation and Depression

Angles of Elevation

This is an angle always taken from the horizonpavards. It is often used in trigonometry
guestions to describe the position of the angle.

The angle of elevation is the

angle from the horizontal
ards
0 upw.
Example 1. A ship (S) is out at sea. The angle@fation from the ship to the top of a

cliff is 15.3°. If the vertical height of theiftlis 680m, how far away from the
foot of the cliff is the ship.

tang = 22P
adj
tan 15-3 = 580 =
X G
15.3 i
_ 680 ship
X = X
tan 15-3
X = 2485-66n

Angles of Depression

This is an angle always taken from the horizodtanwards. It is also often used in
trigonometry questions to describe the positiothefangle.

0 The angle of elevation is the
angle from the horizontal
downwards
Example 2. A man (M) is standing on the top ofifi. He is looking out to sea at a boat.

The angle of depression from the man to the ba2.8°. If the boat is
1220m away from the foot of the cliff, how hightie cliff.

tan@ = opp man
adj
X X 36.8°
tan 36-8 = ——
1220 =
o 36.8 ship
X = tan 36-8x 1220 1220m

X = 921-68n



SineRule

The sine rule is:-

a __b __c Choose this formula for an
SinA  SinB  SiNC «— | unknown sid

SinA: SinB _ SinC

a b c \ Choose this formula for an

unknown ang|

or

To use the sine rule you must haveoaplete ratio — by that | mean you must know one side and
its corresponding anale

How to prove the sine ruie using trigonometry

SinB = h SinA = h
a b
h =asinB h =bsinA

JaSinB = bsinA

a= b §inA

SinB P
a_ _ b
SinA SinB

Finding an Unknown L ength

Example 1 Find the size of BC, given that AB = 14ciBAC = 26° [JACB = 13°.

a b

sin A - sin B

X 14

sin 26° sin 13°

= X sin 26°
sin 13°

X = 27-3cm (1dp)




SineRule

Finding an unknown Angle

Example 1. Find the size QBAC, given that AC = 18m ,ABC= 16°, and BC = 18m
SinA _ SinB
a b
Sinx _ sin16 A
= >
18 13 13¢m
Sinx = sin 16 x 18
13 £ C
sinx = 0-3817 6 Dy
X =22-4

Leave it in the calculator to
keep your accuracy



Finding Two Solutionsfor a Missing Angle

In general ik = y° thenx is also equal to 180 y°

This is because sometimes you can draw a triandledifferent ways.

Example 1. Given triangle ABC, wherelABC = 30° , AB = 15cmand BC = 10cm
A A
®
N o m \de
30°
2 c § < 2
sinA _ sinB
a b
sinx _ sin 30
15 10
sinx = sin 3¢ x 15
10
sinx = 0-75
X = 48-6
Also asx = 180 —-y° x = 180 — 486
x = 131:4

so two solutions are 48-éand 131-24

Note: This only occurs if the angle you are findindgasger than the angle given.



The Cosine Rule

This is the last of the triangle formulas. You dlloonly use this if you know all 3 sides or you do
not have a complete ratio.

Formulas:
o b2+ ¢ &
To find a missing angle CosA=——
2bc
To find a missing side a=b+c - (2bcCosA)

Finding an Unknown Side

Examplel. Find the value of x

O
\/\«\ 4m
x
a = b’ +c’ - (@abcCosA)
i Remember to leave
a = 9+17 - (2x 9 x 17 x cos 85) this value in your

a2 34333 «——————— | calculator to keep
your accurac
18-53n (2dp)

QD
I



The Cosine Rule

Finding an Unknown Angle

Examplel. Find the value of x
AN
0(‘
N Fem
x
1S em
2 2 2
2bc Remember to leave
this value in your
Cosx = 15 + 8 - 10 calculator to keep
2 x 15V your accurac
Cosx = 0-7875
x = 38:08 (2dp)



Using all Formulasto Solve Problems

The order in which you should attempt triangle peats is:-

1. Pythagoras

2. Trigonometry use these two for righgled triangles
3. Sine Rule
4. Cosine Rule use these two faon right angled triangles

Remember also your angle facts such as angletiengle equal 180°

Example 1. Find the size of length x

hyp
_6 2 b
sin ==
y 52°
__6
sin 52
y = 7-6km

a=b+c - (2bc cosA)

X =7 +76f—(2x7x761x cos 110)
x* = 143-35

x =11-9 (2dp)




Areasof Triangles

There are 2 formulas for finding the area of angia.

Formulas:
Area = 1 X base x perpendicular height ohrea = 1 absin®
2 2
A = bxh
2
/\ ’
o
& b — /D -
Example 1. Find the area of triangle ABC (diagram twoscale)
bxh
A =
2 6 7T
10x 5
A= /\b@ Sem
2
2
A = 25cm i
A 10em ¢
Example2. Find the area of triangle ABC (diagram nosc¢ale)
2 2 2
2bc A
2 2
- o
Cosg = 11 —14 o
2x9x11 c
Cos6 = 0-030303 ; |
6 = 88-26

0 A= iabSine

A=1 x9x 11 x sin8s-28
2

A = 49.48n°




