8 Cosine Law

January 7, 2022 11:51 AM

PRE-CALCULUS 11 Ch 2 —Day 7: THE COSINE LAW

THE LAW OF COSINES
In every AABC,

The Law of Cosines: a’> = b? + ¢* — 2bccosA

b= a’te®- Rac Cos B
d

2 a'th" -2ab s C

There are two cases when the Cosine Law can be used, when the given information is:

Case 1: two sides and the angle Case 2: all 3 sides
between them (“t?\e included angle”) /\\
'(SAS’j

Tsssides)!’

-—-

Your memory trick to remember:

CASE 1: GIVEN TWO SIDES AND THE INCLUDED ANGLE (SAS) SA s

Example 1: In AABC, ZC=30° a=30cm, and b =50 cm. i
Find c to the nearest)adredth of a a=30 c=7?
centimetre.

C2=a?tb*-abts €
30" ¢ 52" —2(39(50) tew 30°
= 990 4500 — 3000 oo 30°

J/ (g0l 923
(F - as.32 em \
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Example 2: In AJKL, ZJ = 110 k=3m,/=4m. Fin ,a o nearest hundredth.

@ J = 2442 —p A AT
1,,;,“ o' = 221 422/ 1) taw 107
= 9410 - 2 tualls’

‘) \{3 3.2

“‘1»\

[Answer: 5.76 m]

CASE 2: GIVEN THREE SIDES (SSS)
Example 3: In AXYZ, x=11.5, y=9.3,and z = 16.9. Find the largest angle to the nearest

degree. Z
21: Yt'l'“jz—-l)(y ey 2 y=9-3/\=11.5
T (1) (29"

(16.7) TR
—2(115)X%3) e Z.

e (-0:3126)

(é = oy’
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Example 4: In ADEF,d=8 m,e=5m, f=10m. Find the@Gmallest anglé)in the triangle to

the nearest tenth of a degree. > 1S Opposite ‘f'A-r
Srralleyt sroke /

/éM - A"{M 2 A 2
e” X et -d% 44 240 cw E
D ,Qg;o.«\' & st= 3°410° -20)p) e E

as = 164 —léotwE

~10Y ~1 64
-139 = —Iéo(wfk
—(,0 =60

E <= Ceaf'(oo'nqs)[mswer: 29.7°]

s 29
Example 5: Two shiss il fpoMm port P, he%ﬁﬁﬁ%@%}ections. The first ship
sail oR
is 13/A&m

Mnd ship sails 8 km to Q. If the distance between R
, tis the angle between the directions of the two ships?

Assignment: Sec 2.4, p. 119 #Sec 2.4, p. 119 #1ac, 2ac, 4ad,
6, 12, 20 (which laws do you need in #20?!), opt: 10, 19.
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DO NOT PRINT:
e Consider the oblique triangle AABC with side lengths a, b, arsB6

Draw an altitude of height h from vertex C to point D.

C
There are now two right triangles, AACD and ABCD. b =50

e Let x represent AD, then ¢ — x represents BD.

e |n AACD C
COSA = )—é and
b
b (cosA) = x h the Pythagorean Theorem gives
x = bcosA A Op b* = h* + x*
X
e INABCD  The Pythagorean Theorem gives a’> = h* + (c—x)?
C a’> = h> + ¢ — 2¢cx + x?
a’ = h* + x* + ¢ — 2cx
a> = b2 +c? - 2cx
h a
a’> = b2 + ¢ — 2¢(b cosA)
1\
b= 8 a* = b®> + ¢ — 2bccosA
Similarly b?> = a*> + ¢ — 2accosB
and ¢* = a* + b> — 2ab cosC

solution: In AABC, ZC=30° a=30cm, and b=50cm.
Find c to the nearest hundredth of a
centimetre.

o Draw a labelled diagram.

o ZC must be used, so the formula used is
2= a’> + b*> — 2abcosC

¢ = (30)* + (50)* — 2(30)(50) cos 30°
¢ = 900 + 2500 — 3000 cos 30°

¢ ~ 801.923789

c ~ 28.318259

Answer: c= 28.32cm
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solution: In AXYZ, x=11.5,y=9.3, and z = 16.9. Find the largest angle to the nearest
degree.

o Draw a labelled diagram.

o The largest angle will be opposite the longest side. g
zis the longest side; ZZ is the largest angle.

o To find £Z in AXYZ, the formula used must be
22 = x>+ y? — 2xycosZ

z=16.9

2, .2 2
COSZ = X+y—z
2xy
2 2 2
Z = cos ! Xty -z
2xy

Z = cos_l[(ll-S)z +(9.3)° - (16.9)°
2(11.5)(9.3)

cos 1(-0.31262272)
108.217359°

a2

Answer: /7= 108°
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