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TnconoMETRY (Q 5, PAPER 2)

LessoN No. 5: CosINE RULE

2005
5 (b) Inthe triangle abc, |ab] =5 cmand |bc| =8 cm.
The area of the triangle is 16.58 cm?.

(i) Find |Zabc|, correct to the nearest degree.

(i) Find |ac|, correct to the nearest centimetre. b ¢
SoLuTIoN

5 (b) (i)

AREA OF A NON RIGHT-ANGLED TRIANGLE

A=zabsinC | ... G

REMEMBER IT AS:

Area = 3x Product of 2 sides x Sine of the included angle

Area = 2 x Product of 2 sides x Sine of the included angle
=16.58 =1 (5)(8)sin|abc]|
= 16.58 = 20sin | Labc|
= sin|Zabc| = 16.58
20

16.58) o

.| zabc| :sinl(
20

5 (b) (ii)

THe CosINE RuLE You use the Cosine rule when you are

given:
a’ =b?+c’ —2bccosA | ....... @ [A] Two sides and one included angle,
[B] Three sides.

There are two other versions of the cosine rule not given in the tables:

b? = a*+c*—2accosB @
c® =a’+h*-2abcosC| "

b® =a’ +c¢* - 2accosB

= b? =8% +5* —2(8)(5) cos56°
= b’ =64+ 25-80c0556°
~.b=|ac|=7 cm
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5 (c) One side of a triangle has length 8 cm and another has length 3 cm.
The angle between these two sides measures 60°.
(i) Find the length of the third side.

(if) Find the measures of the two remaining angles, correct to the nearest degree.

SOLUTION
5(c) (i) ,
THe CosINE RuULE You use the Cosine rule when you are
given:
a’ =b”+c®-2bccosA |....... [A] Two sides and one included angle,

[B] Three sides.

There are two other versions of the cosine rule not given in the tables:

b? =a? +c¢* —2accos B @
¢’ =a’+b*-2abcosC|""

a® =b®+c*—2bccos A

= a” =3 +8>—2(3)(8) cos 60°
= a% =9+64-48(2)
=a’=9+64-24

= a’=49
na=+49=7cm e=t e
5 (c) (ii)

SINE RuLE ForMuULA
sinA_sinB _sinC a a b ¢ e
a b ¢ |7 R lsinA sinB sinC [

You use the Sine Rule when you are given:
[A] Two angles and one side.
[B] Two sides and one non-included angle.

REMEMBER IT AS:

sin(Angle 1)  sin(Angle 2) Opposite side  Opposite side
Opposite side  Opposite side °® sin(Angle 1) ~ sin(Angle 2)

sinB _sinA__sinB _ sin60°
b a 3 7

—sinB= w ~0.3712

- B=sin"(0.3712) = 22°

c=8cm

The 3 angles in a triangle add up to 180°.
60° +22° +C =180° = C =180° - 60° —22°

. C=98°
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5 (b) Inthe triangle abc, |ab| = 3 units, |bc| = 7 units and |4abc| =67

(i) Calculate the area of the triangle abc, a

correct to one decimal place.
3

(if) Calculate |ac|, correct to the nearest whole number. p /6T

SoLUTION [

5 () (i)

AREA OF A NON RIGHT-ANGLED TRIANGLE

A=3absinC

REMEMBER IT AS:

Area = £ x Product of 2 sides x Sine of the included angle

Area A=1acsin B =1(7)(3)sin67°
.. A=9.7 square units

5 (b) (i)
THe CosINE RuLE You use the Cosine rule when you are
given:
a’ =b”+c?—2bccosA | ....... [A] Two sides and one included angle,

[B] Three sides.

There are two other versions of the cosine rule not given in the tables:

b? =a%*+c*-2accosB @
¢’ =a’+b*-2abcosC| """

b? =a”+c® —2accosB
=b?=7?+3°-2(7)(3) cos67°
=b? =49+9-42c0s67°
~.b=|ac|=6
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A 4

5 (c) Two ships, A and B, leave port k at noon.

. . . ) 70°
Ais travelling due East and B is travelling
East 70° South, as shown.
Calculate, to the nearest km, the distance
between A and B when A is 8 km from k B
and B is 12 km from k.
SOLUTION
THe CosINE RULE You use the Cosine rule when you are
given:
a’ =b® +c®-2bccosA | ....... [A] Two sides and one included angle,

[B] Three sides.

There are two other versions of the cosine rule not given in the tables:

b? =a® +c* —2accos B @
¢’ =a’*+b?-2abcosC| """

a’=b®+c*—2bccos A

= a’ =12°+8°—2(12)(8) cos 70°
= a’ =144+ 64-192cos 70°
s.a=12 km
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5 (@) Inthe triangle xyz, |xy| =3 cm,
lyz| =4 cm and | £xyz| = 60°. 3 cm
Use the cosine rule to find |xz|,
correct to one place of decimals. L .
[See Tables, page 9.] 4cm
SoLuTIoN
THe CosINE RuULE You use the Cosine rule when you are
given:
a’ =b?+c’—2bccosA | ....... @ [A] Two sides and one included angle,

[B] Three sides.

There are two other versions of the cosine rule not given in the tables:

b? =a%*+c*-2accosB @
c®=a’+b?—-2abcosC| """

b® =a’ +¢® —2accosB

a’ =b®+c”-2bccos A

= a’=3?+4*-2(3)(4)cos60°
—=a’=9+16-24(1)=25-12
c.a=|xz|=13=3.6 cm
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5 (c) xyzisatriangle where |xy| =15 cm, y

lyz| = 22 cm and |£xyz| = 74°.

Find

(i) |xz|, correct to the nearest cm 22 cm

(i) |Zyxz|, correct to the nearest degree.

SoLUTION -
5(c) (i) _
THe CosINE RuLE You use the Cosine rule when you are
given:
a’ =b*+c*-2bccosA | ....... [A] Two sides and one included angle,

[B] Three sides.

There are two other versions of the cosine rule not given in the tables:

b? =a*+c*-2accosB @
c®=a’+b*-2abcosC| """

c=15cm

a’ =b?+c?—2bccos A
— a? = 22? +152 — 2(22)(15) cos 74° 4 =74
= a’ = 484+ 225660 cos 74°
sa=|xz|=23cm b=22 cm

5 (c) (i) SINE RULE ForRMULA
sinA_sinB_sinC a a b ¢ e
a b ¢ |7 R lsinA sinB sinC [

You use the Sine Rule when you are given:
[A] Two angles and one side.
[B] Two sides and one non-included angle.

REMEMBER IT AS:

sin(Angle 1)  sin(Angle 2) Opposite side  Opposite side
Opposite side  Opposite side °® sin(Angle 1)  sin(Angle 2)

c=15cm

sinB _sinA - sinB _ sin74°
b a 22 23
_ 22sin74°

a=23cm

=sinB =0.9195

b=22cm
. B =sin"(0.9195) = 67°




