MAPA4C Date:
Day 5: The Cosine Law Unit 1: Trigonometry

THE COSINE LAW
We can use the cosine law when we know:

SIDE - SIDE - SIDE (SSS) SIDE - ANGLE - SIDE (SAS) KEY WORDS

Length
Two sides

B Y
Opposite angle
6
4 3
A C X Z
S 5

THE COSINE LAW: SOLVING FOR SIDES

If you need to find the / of a side, you need to know the other '/—wo Ss/des andthe o PP¥.te onale.
You need to use the versioe of the Cosine Rule where a? is the subject of the formula: 7 v

a2 =b? + c2 - 2bc,cos(A . ' .
Sigle “‘O ﬁ.‘nd & o-lt:;’;lj,_—-} (k-l_; Df»r:o.s«lg Qﬂa/e "0 S-a’e f= [44

Side a is the one you are trying to find. Sides b and c are the other sides, and angle A is the angle opposite to
side a.

‘32 Sitepf: Write +he Focmula
ot =~ b*+c*~ 2bccosA

_S-J_'c_,?i : /xq/oc/ #’L 'IL.n'g,Qﬂfg , S(’.‘)C q? doulr‘ CO,UQ'HO"L
X*= 227 +28% - 2:22-29 cosF (Faput RS inko your

- m[m[q{-gf l.ﬂ onec S+f-P
X =l'-|i?_“-{103‘ Square soot both sides

O =\llql~?.w?..031

X =37 6532

-1 X s approximately 28 unids.
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THE COSINE LAW: SOLVING FOR AN ANGLE

If you need to find the size of an angle, you need to use the version of the Cosine Rule where the cos(A) is on the left:
P2y 22
CGE{.:E) = u
2be
It is very important to get the terms on the top in the correct order; b and c are either side of angle A which you are
trying to find and these can be either way around, but side a must be the side opposite angle A.

—M_: W(f-l'd ‘Fﬁw. —Formurlq

b 4+ct— a”

2Zloc

Cos A =

84'\'-$2' . Aabe/ fﬂc.-ffx'a?jfe. Lased on +he -ﬁrmu[q
6&4‘ uf) '}'Lg ctr-la-”oa.

5*, g* 1% sf‘MPI;fg numerator and denomingto ~
269
- _Uuo
cosP = g0
(_'\
CosP — 05
>

cos' (0.5)=F
( P=b6o {

! 1
! 1
! I
! |
! |
! 1
! I
! |
! |
! 1
! I
! |
! |
! 1
! I
: 1
CosP < !

1 = .
ntl I
: lndcpcnd 3 . |
- :
| 1
1 1
1 1
1 I
| 1
1 1
1 1
1 I
| 1
1 1
1 1
1 I
| 1
1 1

The COSINE LAW can be used to solve triangles when given information includes:
e SIDE - SIDE - SIDE
e TWO SIDE MEASURES AND AN ANGLE IN BETWEEN THOSE SIDES.
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EXAMPLES:

1. Find the measure of the unknown side to the nearest tenth
X ot = b +c"- Qb casA

3)‘: g+ |Il—2' 311" Cos36
o J’- - 42.6130  both sidey
X c1:1in. z (‘:.—{:r_—QZ.GB

5565‘

2. Find the measure of the marked angle to the nearest degree

o kS
A b cos A __E.Ei_:,fL erax. the labr,ls lclo.m 'H-o_ A’bcoqum
141t 17t 2bc we will lakel (+ based onthe formulg

X 174167 14"

= 16 ft B eesX =

“ 2 F16

cos” (0415) =X

3. Solve ABC given a=9cm, b=7cm,and c=8cm

toshAh = e 4 ?'q:‘i s'nl% - sinty lC = [?0._[,?_?—3
c o * q /¢ =59
coshh = S 518 = DInH .7
e q . AT A= i
® cos A = 02857 Sinb = 01433 Lp-y8 b=7
| . =1 LC =59 <= 1
(025D =A Sia'(03428) =B

(Ar-_-:t:fl ( 'Ezqs’l
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Cosine Law Practice

1. Find the measure of the unknown side to the nearest tenth.
a) b s b) A

10m on , b = 345 2= ) 3452 cos 2
‘9\ 40° A d 2 -
20m o\ ; 42° — ’ L™= [X1F.6678
d_ (o 420" 2 (0-20-cosY® (o= {1217 6bse

d* = 193 982 Y\ beth s'des —b__\
= 34.9
\rcF' = { 193 57L (_“_,

l d—=1%.9m
c) InABC giventhat Z/A=38°, b=20m, d) In ABC giventhat /B=85°,
and c=15m, find a a=40mm,and c=22mm, find b
a* =20"+15" 22019 Cos38 b* = LOT+22% -2 4o 22 03§
at=152.1935 b-= 1930. 6079

(@ = {irmy (E—z 1430, 60574
D (Fb=' 4y /

2. Find the measure of the marked angle to the nearest degree.
NS cos A 87496~ 68> b) X CoshA =
[~ %

TIE4 43— 62"

] Gl-ys
28+ e Y sim/ A 48me A
c“,q.__‘izl.“ cosA = _I.cl[-’-i

16394 NG 439k
T o (P =

oz (T2t = A A

1 A:Q'ﬂ —

c) InABCgiventhat a=17cm, b=18cm, d) In ABC giventhat a=32ft, b=30ft,
and c=26cm, find LA and c=18ft, find £C
s
Cos A - 184 26°-|F CosC — DL 430~ [
21826 232 %°
looe
Cos C= 2
cos A = | A2°2
936 -
Cas f@'%z:)"’ <

cas' (/a3 =A (c=5¢]

G|
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3. Solve ABC given Z/A=52°,b=26cm, c=18cm Sl- T

1§ 260 — 2|7 26 COSEL 5 nfb _ 3in52

1—
. - 2
2
"t — 423 FUo9 .
\2 c ? 4 Siab= Sia2% . 26
\{} - (utz.?hﬂq Y
o — 5inP = 0.9%56
O =

@

2} st (0.9%56)= B
3" 0y éc__. ]-go-l;'l-—:.‘v:f' B éA_:z;-z_” q:ZlCM (—B_i

L B=FF b=2o~

LC=~51 (=561 C=(8en

4, SoIveABCglven a=16cm, b=19cm, c=11cm

jq +|,1 I‘PL A S.‘} SI(‘\B 3[(‘??'

CoshA = 230 a lo
CoshA = 226 sin3 = 3in5% (9
419 “’ L LA=5F a=I®
Sinld = 0 9959 (=85 L=11
A26
AH?) = Sin I(g qq.;o') B AC'_W C=-,(

6'?- ,-b 95"

APyl l?o-—’;"l- 95

=18

5. Mark says he can solve the following triangle using the sine law. Cassandra says she can solve the triangle
using the cosine law. Who is correct? Explain. w-"“‘- (qus

To be able fo use He sine /o,u )l»-ve need Fhe Mmeayuemert
o—F a sid
= n hts -/-ru‘aﬁ’c , we do not hove qy 5/0k /(ﬁ,q,( 72'{“/

we Canndl' solve 7hi ‘Fn‘o/@fz_.

COMPLETE: p. 38 #3b, 4bc, 7c, 8-10, 17
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