IL_I.X l.t 7 Lab€l the SideS Sine and cosine rules

Each side takes the small letter of the angle opposite it: side ais opposite angle A. A side and its opposite angle

make a pair.
YOUR TURN
EXAMPLE
. Which side is opposite angle E? Name it with
Name the sides a, band c. I I. 'S OPpOs! & F E
two capitals.
C
D
A B o Which two corners does side mjoin?
1. ais opposite angle A: BC. M K
2. bis opposite angle B: AC.
3. cis opposite angle C: AB.
4.Side anever touches corner A. Y
Which marked angle makes a pair with the
9 cm side?
68°
47°
AN
Y 9cm X
Check: Cover a corner with your finger. Its side is the one that does not touch your finger. The Mathe Habit
IL_I‘X it 2 Sllle I‘llle or cosine I‘ule? Sine and cosine rules
Look for a pair: a side and its opposite angle, both known. A pair: the sine rule. No pair: the cosine rule.
Two angles known? The third makes a pair.
YOUR TURN
EXAMPLE
. iner r cosine rule?
Sine rule or cosine rule? o Sinerule o nery
A 6cm X
X 50° 48°
2° 9cm
6 A
7cm . .
0 Sine rule or cosine rule?
1.7 cm is opposite 50°: a known pair. 9cm
2. xis opposite 62°.
3. A pair: the sine rule.
P 5cm N 8cm
e Sine rule or cosine rule?
75°
9cm
X
40°

Check: For the sine rule, point to the pair. If you cannot, use the cosine rule. The Mathe Habit



SlletitllteZ the Sille I'llle Sine and cosine rules

Each side goes with the sine of its opposite angle. A side wanted: sides over sines, si%A = sinﬁB . An angle wanted:

sines over sides.

YOUR TURN
EXAMPLE
C s . Angle D is 38°, angle E is 81° and side dis 6 cm.
Angle Ais 44°, angle Bis 69° and side 2 Substitute the numbers into the sine rule to find side e.

is 9 cm. Substitute the numbers into
the sine rule to find side b.

1. Pair b with B and a with A.
2. A side is wanted: sides over sines.

b 9 . . . . . .
N9 sifad® A side of 10 cm is opposite 66°. A side of 7 cm is opposite angle x.
Substitute the numbers into the sine rule to find x.

Substitute the numbers into the sine rule to

find x. 52°
X 8cm
73°
Check: In each fraction, find the side and the angle on the triangle. They are opposite each other.
SlletltllteZ the cosine I’llle Sine and cosine rules
- L2 . . o _ b2 + cz — az
a*=b*+ & -2bccos A. Side ais opposite the angle; b and c make the angle. An angle wanted: cos A = b
YOUR TURN
EXAMPLE
Sides 5 cm and 12 cm with 71° between them.

Substitute th bers into th . . . ) S

! .S tute the numbers into the Substitute the numbers into the cosine rule to find the third side, x.
cosine rule.

7cm ¥
38°
10cm Substitute the numbers into the cosine rule.

1. xis opposite 38°:it is a. 4cm S 9cm
2.7 and 10 make the 38°: band c.

3.4=7+10%-2x7x10x cos 38° X

Substitute the numbers into the cosine rule
to find angle x. 12 em
9cm X 5cm

Check: The angle in cos is opposite the side on its own: aon the left, or & taken away.



IL_I.X l.t 5 SOlVe fOI' d Side: the Sine I’llle Sine and cosine rules

x as the numerator: multiply both sides by the sine under x. Then type it into the calculatorin one go.

YOUR TURN
EXAMPLE

x _ 5 .
sin77° ~ sin41°" Find xto

1 decimal place.

x _ 11 . .
o R = sinde Find xto 1 decimal place.

1. xis the numerator: multiply both

sides by sin 77°.
_ 5xsin77° X=

sin 41°
x _ 14 . .
3. x=7.4cm Q Cin59° = sin103°" Find xto 1 decimal place.

X:

Angle Fis 34°, angle G is 85° and side fis 4.6 cm. Find side gto
1 decimal place.

g:

Check: The bigger angle is opposite the longer side. Compare your side with the one you were given. The Mathe Habit

Fix it 6 Solve for an angle: the sine rule Sine and cosine rules

Multiply both sides by the side under sin x, so sin xis on its own. Then SHIFT and sin: x= sin'l( ).

YOUR TURN
EXAMPLE

o sinx _ sin 49 .Find xto 1 decimal place.

sin x — sin 63° 5 8

g 11 .Find xto

1 decimal place.

1. Multiply both sides by 8.

. 8xsin63° _
2.sin x= - 0.6480 X
3. x=5sin"1(0.6480) = 40.4° ! n I
o Sinx _ ST tind xto 1 decimal place.

12 = 13

X=

A side of 6.5 cm is opposite angle x. A side of 9.4 cm is opposite 112°.
Find xto 1 decimal place.

Check: sin x is never more than 1. If yours is, the fractions are upside down. The Mathe Habit



IL_I.X l.t 7 SOlVe fOI' a Side: the COSiIle I‘llle Sine and cosine rules

BIDMAS: the squares, then 2 x b x ¢ x cos A. Take that away from b*+ . Then square root.

YOUR TURN
o X =62+117-2x6x11xcos 43°. Find xto 1 decimal place.

EXAMPLE

X =92+62-2x9x%x6xcos41° Find xto
1 decimal place.

1.92+62=117
2.2x9x6xcos41°=81.51
3.x=117-81.51=35.49 x=

4.x=4/35.49=6.0 cm
Q X =32+8%-2x3x8xcos 131°. Find xto 1 decimal place.

X:

o X =85%+6.22-2x85x6.2xcos 27°. Find xto 1 decimal place.

Check: Under 90°, x is shorter than Pythagoras gives. Over 90°, longer. The Mathe Habit

Itl.)( l.t 8 SOlVe fOI‘ an angle: the COSine I'llle Sine and cosine rules

Work out the numerator and the denominator first, then divide to get cos x. Then SHIFT and cos: x= cos'l( ).

YOUR TURN
EXAMPLE v o5
62+82-112 _. o cos x= —————_ Find xto 1 decimal place.

cos x= ——————. Find xto 2’<7x9

2x6x8
1 decimal place.
1.Numerator:36 +64 - 121 =-21
2.Denominator:2x 6 x 8 =96 =
3.cos x=-21+96 =-0.21875 -

- ° 2 2 2 . X
4. x= cos1(-0.21875) = 102.6 o cos X 421140x 108 Find xto 1 decimal place.

X:

A triangle has sides 3.5 cm, 6 cm and 8 cm. Find its largest angle to
1 decimal place.

Check: cos x negative means x is obtuse. The largest angle is opposite the longest side. The Mathe Habit



