Grade 11

Trigonometry

COS, SIN and AREA Rules Summary
AREA RULE

The area of any AABC is half the product of two sides and sine of the included angle

So if you choose to use angle A, then
Area AABC =1 be sin A

If you choose to use angle B, then
Area AABC = ac sin B

If you choose fo use angle C, then
Area AABC =1 ab sin C

Learn one form of the formula — you can work out the others from that.

To find the area of any triangle, you need to know the lengths of two sides and the
size of the angle between the two sides.

If A is acute
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Area of AABC =2 bli.............. (1)

ButsinA=i—f s h=csinA
Substituting into (1)

Area of AABC = % be sin A
Similarly it can be shown that

Area of AABC =3 ab sin C

-1 :
—2003|nB

If f\ is obtuse

B

Area of AABC = 2 Dlt.ccrccrcce (1)

But sin (180° - A)=2 - 1= ¢ sin A

Substituting into (1)
Area of AABC = % besin A

Similarly it can be shown that
Area of AABC = % absinC
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If ﬁ is acute

SINE RULE

INAABC:

Sind SinB SinC
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PROOF

USING THE AREA RULE
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OR BY INERTING THE EXPRESSIONS

T sinB  SinC

If 1‘\ is obtuse
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COS RULE

IN AABC:
b% + c? —2.b.c.CosA

OR

a’?+c*—2.a.c.CosB
(@]

c2=a?+b%*—-2.a.b.CosC

PROOF

If A is obtuse
B
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In ABDC: a® = BD= + CD*® (Pythagoras Theorem)
= BD= + (b + AD)?
= BD= + b2 +2bAD + AD=

But BD? + AD? = &= (Pythagoras Theorem)

Thus =&+ +2BAD (1)
InAABD .
cos(180°-a) =22 . AD = — ccosA________(2)

Substituting (2) into (1)
cLa =B + o — 2be cosA

Similarly it can be shown that:
b"=a + ¢ — 2accosB and
o =a + b — 2abcosC

If A is acute
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In ABDC: a® = BD? + CD=
= BD= + (b — AD)=

But BD=? + AD= = ¢=

Substituting (2) into (1)
coat =B+ o2 — 2be cOsA

Similarly it can be shown that:
bB* = a®* + ¢* — 2ac cosB and
c?=a® + b* — 2ab cosC

(Pythagoras Theorem)

= BD= + b® — ZbAD + AD=
({Pythagoras Theorem)

Thus o =b"+o —2BAD .

INAABD:-cosA =22 - AD=ccosA ._______(2)




