V10 WMaths Knowledae Oraaviser Hiaher Tier: Right Analed Trianales

wWhat must T be able to do?

Key vocabulary

g

O

New content:

Use Pythagoeras’ theorem +o find a missing side v a right angled triangle
> Wathswateh 1504 and 1500 (GCSE)
Use Pythagoeras’ theorem +o solve problems, inclnding 3D
> Wathswatch 150¢ and 217 (GCSE)
Use the three trigonometric ratios to find a missivg side
> WMathswaten 168 (ACSE)
Use the trig ratios to calculate an angle
> WMathswatch 168 (GCSE)
Solve practical problems using trigovometry, including bearings and angles
of elevation and depression
Know certain values for exact +rig functions
> Wathswatch 173 (GCSE)
Use trigonometry v 3D
> WMathswateh 219 (GCSE)

Hypotenuse

The lowgest side of a
right avgled triangle.
T+is the side
opposite the right

angle.

Angle of
elevation

The augle made with
the ground by looking
up at something.

Avgle of
depression

The angle made with
the ground b looking
doww at something
e.0. from the top of a
cliff or tower.

Plave

Flat, 2 dimensional
surface

Pythaaoras’ Theorewm

sduares

Pythagoras’ theorem states that v a right avgled triangle,
the square of the hypotenuse is equal +o the sum of +the
of the other two sides.

Pythaaorean Triples

hZ = a% + b?

so therefore by

rearranging we also
ge-l':

a% = Z - b? awnd _
twice

triavgle

These are sets of 3 nteger values which form a right angled

Any inteaer scale factor evlargement of a Pythagorean
triple also gives avother triple

e0. 3, 4,5 can become G, ,10 (sf. 2) or 4,12,15 (s.f. 3)

The next G primitive (now evlarged) Pythagorean triples are:

5 The most common Pythagorean
triple is the 3, 4, 5 triangle

4

: P lengths
| 512,13 4, 40, 41 |
| 7,24,25 1, 60, ¢!
815,17 12,35, 37
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Iv order +o fivd the diagoval distance across the
cuboid, we would need to use Pythagoras’ theorem

Working o the base of
+he cuboid:

h>=x2+ y?

=y X%+ yZ

Now with +he diagonal
across the cuboid

2
h?=x2+ 2 422
h?= \/x2+ 2+ 22

So to find the lewgth of a diagonal in 2 dimensions we
cav extend Pythagoras’ Theorem to include all 3 side

h%= X2+ 2+ 22




..................................................................................................................................................................................................

Trigonometric Ratios

For any right angled triangle, if we identify
ove avgle we can label the 2 sides as shown

Opposite (O) Hypotevnse (H)

Opposite the
marked avgle 0

Adjacent (#)

Next to the
marked avgle

The ratio of each pair of the 3 sides, is
always the same answer for a givew size of
the avgle 8, regardless of +the actual lengths
of the sides.

This leads +o the following definitions:

. opposite
snf= ——
Ihypotenuse

adjacent
cosf= ———
Inypotennse

opposite
tan 0 = L
adjacent
Sin is short for sive, cos for cosine and taw for
Tavgent.

Owe way to remember these is the mnemonic
SOHCAHTOA which gives each of the 3
ratios by their first letter.

We can also represewt these ratios usivg
formula triangles. Tn each case +the letter v
the middle goes at the top of the triangle
SOH o
- opposite
Smf= ———
" Ihypotenuse S #
CAH A
adjacent
c0sf= ——— ¢ H
nypotenuse
TOA o
opposite
tfon®= —
an adjacent T | A

| Using trigonometry to find a missing side
10¢wm Start by labelling the
; X two sides in the question
40°
| hypotenuse .
' opposite i
; 10em X The ratio with 0 and H in is sine |
0
s | #
) opposite X
! SM4D= —————= — :
; 40 hypotenuse 10 ;
10 x sw4D= x
X = 643 (2.4p)
| Using trigonometry to find a missing angle
9em Start by labelling the i
+wo sides in the question
x
4om
Acwm
; hypotenuse The ratio with A and H in is cosine
4Aem
| adjacent f ¢ | #H E
adjacent 4
: OOSX: —_— = — I' -------------------------------------------- I|
g hypoteuuse 4 i The inverse of each trig |
2 4 i function is written as ¥
x = cos™ (—)

Losi 'y cosx and tantx i
i x=63.6° ; A i
: i Use these when finding ¥
' i an angle



Exact trig values for 0, 30, 45, 0 and 90°
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QOOTI/]G cosive is the square root of the number of fingers +o the right of that finger

To find sine of one of these 5 angles, identify the correct finger ov our left hawd.
Sduare root the number of fingers held up +o the left of that finger and then divide

by 2 o aet an exact value for the sine of that angle.

ond thew divide by 2.,

The tangewnt is the square root of the fraction of the wamber of fingers to the

left (sive), divided by the vumber of fingers o the right (cosine).

Ov a non-calenlator paper you can be asked o complete a +rigovometry question if the angle is 0, 30, 45, G0 or 40"
Therefore you need +o learn the following standard values for these angles.

0 230 45 @D ao
| YW | vz vz | VA2,
2 2 2 2 2 2 2
s | VA_ 2 V3 V2 Vi1 VO
—===1 — — —=— —=0
2 2 2 2 2 2 2
tan 2:0 l: L:E %: \/—z:’l é—_: \/—g—;\/g DO@? :]_O+
4 3 V3 3 |2 V2 1 VA oxIs

© Trigovometry in 3D

Example

t
30°
@0cw I
17
@Dcwm
eOCcm
£
203
X

AEFD is a rectangle. ABCD is a square.
EB awd FC are perpendicular +o plane ABCD. AB = 60 cm. AD =

60 cm. Angle ABE = 90°. Angle BAE = 30°. Calculate the size of the

angle that the live DE wmakes with the plane ABCD.
@ive vour answer correct to 4 decimal place.

ton 30 e
Mm30= ——
@0

BE= (D X tan 30 = 20,/3

BD?= 60>+ GD*

BD?=7200

BD=7200 = cOV2

207>

tan x

2073

T wovZ

=22.20765=22.2°

To solve problews like this, split

the duestion nto 2D right
angled trianales and apply
Pythagoras’ theorem and/or

Trigonometry.

There is more thaw one approach

to solving this question and we
could have found side AE, then
side DE instead of BE and BD.



GLUE




