C2 CHAPTER 2

THE SINE & COSINE RULES

A lot of this chapter is GCSE Revision.

THE SINE RULE
   (for use in non-right-angled triangles)
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Calculate angle L

 

USING SINE RULE TO FIND A SIDE

Example
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[Note: it is always one side over the sine of the angle opposite that side]

Ex 2A

USING SINE RULE TO FIND AN ANGLE
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Ex 2B

THE AMBIGUOUS CASE

Sometimes it is possible to find two solutions for a missing angle.

Example
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There are two possible triangles that could be drawn


[image: image5.wmf]B

A

C

1

 

C

2

 

5

3

°

 

7 cm

5 cm

5 cm



[image: image6.wmf]s

i

n

 

C

7

=

s

i

n

 

4

3

°

5

Þ

s

i

n

 

C

=

7

´

s

i

n

 

4

3

°

5

 

Þ

C

=

7

2

·

7

°

 

 

 

o

r

 

 

 

1

8

0

°

–

7

2

·

7

°

=

1

0

7

·

3

°

 

S

o

 

C

1

=

1

0

7

·

3

°

 

 

 

a

n

d

 

 

 

C

2

=

7

2

·

7

°

 

s

i

n

 

C

7

=

s

i

n

 

4

3

°

5

Þ

s

i

n

 

C

=

7

´

s

i

n

 

4

3

°

5

 

Þ

C

=

7

2

·

7

°

 

 

 

o

r

 

 

 

1

8

0

°

–

7

2

·

7

°

=

1

0

7

·

3

°

 

S

o

 

C

1

=

1

0

7

·

3

°

 

 

 

a

n

d

 

 

 

C

2

=

7

2

·

7

°

 


[You need to check that angles B and (the obtuse) C don’t add up to more than 180° - if the 5cm and the 7cm had been the other way round, there would only have been 1 solution]

Ex 2C

THE COSINE RULE
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Calculate angle R
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USING COSINE RULE TO FIND A SIDE

Example
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Ex 2D

USING COSINE RULE TO FIND AN ANGLE

[image: image25.wmf]C

B

A

3

8

°

 

29

17

a

Calculate a


The rule may be rearranged to give:
Example
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Ex 2E
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Calculate angle L

WHICH RULE TO USE WHEN

Pythagoras may also need to be used
Ex 2F

AREA OF A TRIANGLE FORMULA
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Notation:

Side a is opposite angle A

Side b is opposite angle B

Side c is opposite angle C



 EMBED FXEquation_2_32  [image: image12.wmf]A

r

e

a

 

o

f

 

T

r

i

a

n

g

l

e

=

1

2

 

b

a

s

e

 

´

 

h

e

i

g

h

t

 

A

r

e

a

 

o

f

 

T

r

i

a

n

g

l

e

=

1

2

 

b

a

s

e

 

´

 

h

e

i

g

h

t

 



[image: image13.wmf]S

O

H



[image: image14.wmf]h

=

s

i

n

 

C

´

b

 

h

=

s

i

n

 

C

´

b

 


[image: image28.wmf]A

r

e

a

=

1

2

 

a

b

 

s

i

n

 

C

 

A

r

e

a

=

1

2

 

a

b

 

s

i

n

 

C

 



[image: image15.wmf]A

r

e

a

=

1

2

´

a

´

b

 

s

i

n

 

C

 

A

r

e

a

=

1

2

´

a

´

b

 

s

i

n

 

C

 


The area of a triangle is half the product of two sides times the sine of the angle between them.

Example
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Ex 2G
Mixed Ex 2H
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Use the Cosine Rule if given:   2 sides and the included angle


					     all 3 sides


Otherwise use the Sine Rule
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Calculate angle R
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