The Sine Rule

a b c

sindA sinB sinC

sinA _ sinB _ sinC

This equation can also be written . -, - oo and is used to find an unknown angle or an

unknown side of a triangle. As the values a and A could represent any side of a triangle and angle of a

triangle opposite that side respectively sin 4 and sin B mean the function of sin is used on angles A and
B.

For example, let a = 6 - meaning the angle opposite this
length is A and in this example A = 70°. Let B = 30°, so
that we can solve to find b, which is the unmarked side on
this triangle to the right.

Using this format of the equation as it can be more easily re-

arranged 6.288
a b
sinA  sinB
6 _ b

sin70° ~ sin 30°

——— X si °=

sin70° " > 30

b =3.1925...

C

Proof

Consider the triangle to the right. As we can see, AACD and

ACBD are both right-angled triangles. This means we can
apply SOH CAH TOA to both of these smaller triangles that
make up the larger triangle. A

Using SOH CAH TOA

i opposite
sin =——
hypotenuse
For AACD
A = h
Sin = b
Re-arranging this gives
h=bsinA
For ACBD
sinB = —
a
Re-arranging this gives
h =asinB

Equating the two expressions that equal h
bsinA = asinB



Re-arranging this by cross multiplication
sind _sinB

a b

For reference, here is the general form for a right-angled triangle between the triangles ACD and CBD
used to find sin @ in step 1 and sin A and sin B in steps 2 and 4.

awsoddo

A D Adjacent D (o

Note

Consider the equation sinx = 0.5
Of course, a solution this is x = 30°, but another solution is x = 150°. When using the Sine Rule to find

an angle, there will always be two possible angles that solve the equation (unless if the solution is 90°).

For example, for the triangle on the right we can let a =

3,b = 4 and therefore A = 45°.

Using the Sine Rule*
sinA _ sin B
a b

sin45° _ sin B

3 4
sin45°

3 X 4 =sinB
sinB = 0.9428 ...

B =sin"10.9428...
B =70.52..0r 10947 ...

Although it may seem obvious that the angle B is acute from the diagram, you cannot prove itis 70.52 ... °
as opposed to 109.47 ... °, but usually in an exam there will be mote information which may allow you to
use the Cosine Rule, for which the problem does not occur when calculating angles.

*N.B. Here we use the other form of the sine rule, compared to the previous example. It is usually easiest
to have the unknown value (in this case the angle B) as the numerator.



See also

-SOH CAH TOA
- Sine Area Rule

- Cosine Rule
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