MBF3C: Mathematics of Personal Finance Date:
Day 4: The Sine Law Unit 1: Trigonometry

THE SINE LAW

So far, we’ve used trigonometric ratios to solve right angle triangles. The sine rule  can be used in KEY
any triangle (not just right-angled triangles) where a _side and its opposite angle are known. SirY:SJIFeDS
Side
: Opposite
a bandcaresides. g b ¢ or sin(A) _sin(B) _sin(C) Lsrﬁ)gth

A, B and C are angles. sinfA)  sin(B)  sin(C) a b C

(Side a faces angle A, (for finding sides) (for finding angles)
side b faces angle B and
side ¢ faces angle C).

CASE 1) FINDING SIDE
GIVEN > ANGLE - ANGLE - SIDE

If you need to find the _length  of a side, you need to use the version of the Sine Rule where the lengths are on the top:
a b

sin(A) _ sin(B)

You will only ever need two parts of the Sine Rule formula, not all three.
You will need to know at least one pair of a side with its opposite angle to use the Sine Rule.

Step 1 Start by writing out the Sine Rule formula for finding sides:
a b

sin(A) _ sin(B)

Step 2 Fill in the values you know, and the unknown length:
X 7

sin(80°)  sin(60°)
Remember that each fraction in the Sine Rule formula should contain a side and its opposite angle.

Step 3 Solve the resulting equation to find the unknown side, giving your answer to 3 significant figures:

x 1 (multiply by sin(80°) on both
sin(80°)  sin(60°) sides)

7
X =—————%5sin(80°)
sin(60°)

X = 7.96
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CASE 2) FINDING ANGLE
GIVEN - SIDE - SIDE — OPPOSITE ANGLE
If you need to find the size of an angle, you need to use the version of the Sine Rule where the angles are on
the top:

sin(A) _ sin(B)
a b

As before, you will only need two parts of the Sine Rule , and you still need at least a side and its opposite
angle.

: Solved Example:

I' Determine the angle to the nearest degree:
10

°
m

N

Step 1 Start by writing out the Sine Rule formula for finding angles:
sin(4)  sin(B)
a b

Step 2 Fill in the values vou know, and the unknown angle:

sin(m”)  sin(73%)
g 10

Femember that each fraction in the Sine Rule formula should contain a side and its opposite angle.

Step 3 Solve the resulting equation to find the sine of the unknown angle:

sin(m”)  sin(75%)

8 10 fmultiply by 8 on both sides)
o =sin(75%)
sin(m®) =——= 8§
10

sin(m°) = 0.773 (3 significant figures)

Step 4 Use the inverse-sine function {a.'in_lj to find the angle:
m- = si.u_l({}.'-"'-"fa} =350.6° (3sf)

Therefore, the angle is 51°.
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PRACITCE:
1) Find the measure of ZC to the nearest tenth of a degree.
ss4 ‘55 . SOLVE :
2 Yo x =0 Sin 9" 207 . o Todetermine all unknown angles and sides.
0Q 55
i
800 — Sa5T xUO Ve
. -1 V" 5")_): QO - ' °
Sin (%;“)-‘9— G s 366
2) Find the measure of side e to the nearest tenth.

sinlq :—S_Ino\ 7 sialq T sinsA
e = 6:? ,(Sl‘qf.["f . @"5 502"”1

Sl‘ﬂgq
E .
A+4QA+4+5 =180 e =592
N a =go- (q-L "
d= 659

3) Solve the triangle ABC given Z/B=57°,a=17cm, b=18cm
‘ Wy S0l _sinit o (D), 524 +57 14150

&ﬁ _ ) =‘— 52.4-5% . -
(O Flad & using sihe low e O (A=F06" Lﬁ(&)_.; 52?'
Q vse sum of Q‘Uf‘-‘ Sinl = sm'ﬂ' x I+ LCF'\)‘m"
ina “'ﬂﬂﬂJlL"‘ﬂ solve A 3 . > ﬁ @ ¢ 19 ¢ 15 202¢m
(3) fiad ¢ usg stae (aw ci(SnSEXIT) g 506 ° St
( o ¢ = (BxsnFAl
m Sih57
c€2209cm

wwe for the unknown value to the nearest tenth

(. ; ; o
a) X a_  _ 52 xsialll g)((;ksmB:sm84 <

sip47° sin6se A9
qQq = 52 x Sinl 2L siaB = =84x\ ){B: 3‘7.3.ﬁi
Sinb% 19

se(ayn )

5) Find the measure of £ C to the nearest degree
)’47( 5InG  sint2

W " i

5nG = ﬁlﬁ?‘?—}\l{

@:n‘nJ o 'rn‘r(‘l'

4 @) then usi sum of imtertor
016‘6) find &

x|

\"--_-? [3 A 3 c
- siat2x IS )
C  aiA (5"_“1"_' ):G- © sind _ i3 (2 © +4bt4F<l50

— 5 T 19066
[oz50"] ol s DObRE
. 2C(9)is 57 y > W @

A siniFxS ). .
(_q /4 o LC(8)is 6
o\:&bﬂ
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6) Find the measure of the indicated side to the nearest tenth.

a) A

xsin 29

s;/égq :30

5;'9}4 Sr'né';—
20xsin39
S¢'n ‘6—

a: 203 f+

Q =

SI‘CJQ. Q (s
0.8 f+

Stees

) solue @ usa
inter'or argle

?.\ solve 'For qQ

YVsdve for <
C

7) Solve each triangle ABC.

B
a —
(9"3' ?9.0{ < = .—‘%—3
Sin3® SinSF
Step? . _Q _ 33
sin€5  s5;n57 c. 33 x Sin3%
Q. 33xsin85 _ 3s*
Sin5% ( c22u.2 f+]
azM2H# —
. | . LA(9) s 85
- sde q s 222 1“4

side ¢ s 242 £F

Sinbt y — =

b) [

H

| (5

xS$nb?

Sinb¥ sng3

o Fsinb?
SnE3

V= 1% 9em

b) Given A=66°,C=39°,b=10

A St
: c 10 —_@%due -for' 6=
solve for 4
| 2 o C sve for <
|
5-|'c£7-
! ;—:ﬂ 46-39 4 __ 9
l‘zg%l Stnbb  Sin?q&
‘ - q-= [0 x Sinbk
75
| az99
I . LB s 75~
| T S'de a s ‘?(
side ¢ is 65

J.8de i is 13T 0om.

_C._- - £
si39 - siats
c = lOsin 3q
S'a?<

| C-_'é.‘;_!
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8) a) Use the sine ratio to find the value of x, to the nearest tenth %
6050 = 02 208 o x= 2
Hyp S x ik © o H
‘ A= lo,l‘ 1 8 &
b) Use the sine law to find the value of x, to the nearest tenth 50°
B ¢

X __ % - 8sin90 _Njo- {
sindo " S-rﬁo 2 X sin6 0 )‘ﬂ

9) Two guy wires 27 m and 15 m in length are to be fastened to the top of a TV tower from two points B and C as shown.
The angle of elevation to the top of the tower of the longer wire is 32°. How far apart are points B and C and how

tall is the tower?
Stepl Stepl Step?
NEL S SinG- _ siall o= (§0-7F25-3L
i 3t h?.‘_'_‘s. 2+ I oA = 75,
B sou G = SinTAxIF
S5inG = _Sin2ex2e S
(= b\ Sin32= b. —y s ﬁL p
B & o (5i¥) -6 2 - —
e h=13Fsa3 L2 S (5' SAS5 Siad

+
Steps [r=tu3m] 6= ?zf; a - 155355

@Solur_ for h asdng P

‘frt'\j ratioy ‘ ‘ .. hs 143w ‘ q-‘-a‘;k ]

find LC usigsine ais 24 m

Tt 2 A (o)
{.‘;nJ a bun sire low
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