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Trigonometric equations

Starter
1. (Review of last lesson)  Prove the identities:

(a) (b)

Working: (a) since 

        since 

(b)

       

       

       

       

       

       

1
cos θ

+ tan θ ≡
cos θ

1 − sin θ
tan θ sin θ
1 − cos θ

≡ 1 +
1

cos θ

1
cos θ

+ tan θ ≡
1

cos θ
+

sin θ
cos θ

tan θ =
sin θ
cos θ

≡
1 + sin θ

cos θ
≡

1 + sin θ
cos θ

×
1 − sin θ
1 − sin θ

≡
1 − sin2 θ

cos θ(1 − sin θ )

≡
cos2 θ

cos θ(1 − sin θ )
cos2 θ ≡ 1 − sin2 θ

≡
cos θ

1 − sin θ

tan θ sin θ
1 − cos θ

≡
sin θ
cos θ × sin θ

1 − cos θ
≡

sin2 θ
cos θ(1 − cos θ )

≡
1 − cos2 θ

cos θ(1 − cos θ )
≡

(1 − cos θ )(1 + cos θ )
cos θ(1 − cos θ )

≡
1 + cos θ

cos θ
≡

1
cos θ

+
cos θ
cos θ

≡ 1 +
1

cos θ
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2. Find the exact value of the  and  given  and  is obtuse.

Working: Pythagoras method:

By Pythagoras the missing side is .
 is obtuse so S quadrant.

S quadrant only sine is positive

 and 

Identities method:

, use :     

  

 

 is obtuse so S quadrant.
S quadrant only sine is positive

 and 

E.g. Solve the equation  for , giving your answers to 1 d.p..

Working: Ignore the negative sign:
Choose the quadrants:  is  S & T quadrants

Draw the angle  from the horizontal in the
correct quadrants of the CAST diagram.

Measure the angles anticlockwise from 
the positive axis.

sin θ tan θ cos θ = −
3

4
θ

42 − ( 3)2 = 13
θ

⇒

∴ sin θ =
13
4

tan θ = −
13
3

cos θ = −
3

4
sin2 θ ≡ 1 − cos2 θ sin2 θ = 1 − (−

3
4 )

2

sin2 θ =
13
16

sin θ = ± 3
4

θ
⇒

∴ sin θ =
13
4

tan θ = −
13
3

cos θ = − 0.4 0∘ ≤ θ ≤ 360∘

cos−1 0.4 ≈ 66.4∘

−0.4 −ve ⇒

66.4∘

x−

θ = 180∘ − 66.4∘ or 180∘ + 66.4∘

θ = 113.6∘ or 246.4∘
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E.g. 1 Solve these equations , giving your answers to 1 d.p.:

(a) (b) (c)

Working: (a)
 is 
 is  in the A & S quadrants

Draw the angle from the horizontal
Measure anti-clockwise from the
  axis

(b) Ignore the negative sign

 is 
 is  in the S & C quadrants

Draw the angle from the horizontal
Measure anti-clockwise from the
  axis

(c)
 is  

 is  in the A & C quadrants
Draw the angle from the horizontal
Measure anti-clockwise from the
  axis

When the required range is :
go anti-clockwise from the  axis for the A & S quadrants
go clockwise from the  axis for the T & C quadrants

E.g. 2 Solve these equations , giving your answers to 1 d.p.:
(a) (b) (c)

Working: (a) Ignore the negative sign

 is     
 is  in the S & T quadrants

Draw the angle from the horizontal
Measure anti-clockwise for S quadrant
Measure clockwise for T quadrant

 

0∘ ≤ θ ≤ 360∘

sin θ = 0.8 tan θ = − 3 cos θ = 0.23

sin−1 0.8 ≈ 53.1∘

0.8 +ve
sin +ve

+ve x−
θ = 53.1∘ or 180∘ − 53.1∘

θ = 53.1∘ or 126.9∘

tan−1 3 ≈ 71.6∘

−0.3 −ve
tan −ve

+ve x−
θ = 180∘ − 71.6∘ or 360∘ − 71.6∘

θ = 108.4∘ or 288.4∘

cos−1 0.23 ≈ 76.7∘

0.23 +ve
cos +ve

+ve x−
θ = 76.7∘ or 360∘ − 76.7∘

θ = 76.7∘ or 283.3∘

−180∘ ≤ θ ≤ 180∘

+ve x−
+ve x−

−180∘ ≤ θ ≤ 180∘

cos θ = − 0.69 tan θ = 2 sin θ = − 0.24

cos−1 0.69 ≈ 46.4∘

−0.69 −ve
cos −ve

θ = 180∘ − 46.4∘ or  − 180∘ + 46.4∘

θ = 133.6∘ or  − 133.6∘

Page  of 3 5

AS

T C

0∘

90∘

270∘

180∘
53.1∘

53.1∘

AS

T C

0∘

90∘

270∘

180∘
71.6∘

71.6∘

AS

T C

0∘

90∘

270∘

180∘
76.7∘

76.7∘

AS

T C

0∘

90∘

270∘

180∘ 46.4∘

46.4∘

https://www.mathspanda.com


www.mathspanda.com
(b)

 is 
 is  in the A & T quadrants

Draw the angle from the horizontal
Measure anti-clockwise for A quadrant
Measure clockwise for T quadrant

(c) Ignore the negative sign

 is     T & C quadrants
Draw the angle from the horizontal
Measure anti-clockwise for S quadrant
Measure clockwise for T quadrant

Some equations may require prior rearranging.

E.g. 3 Solve these equations , giving your answers to 1 d.p.:
(a) (b) (c)

Working: (a)

Ignore the negative sign

 is 
 is  in the S & C quadrants

Draw the angle from the horizontal
Measure anti-clockwise from the
  axis

(b)

Ignore the negative sign

 is 

 is  in the S & T quadrants
Draw the angle from the horizontal
Measure anti-clockwise from the
  axis

tan−1 2 ≈ 63.4∘

2 +ve
tan +ve

θ = 63.4∘ or  − 180∘ + 63.4∘

θ = 63.4∘ or  − 116.6∘

sin−1 0.24 ≈ 13.9∘

−0.24 −ve ⇒

θ = − 13.9∘ or  − 180∘ + 13.9∘

θ = − 13.9∘ or  − 166.1∘

0∘ ≤ θ ≤ 360∘

2 tan θ + 9 = 6 4 − 3 cos θ = 5 4 sin θ = 7 sin θ + 2

2 tan θ + 9 = 6
tan θ = − 1.5

tan−1 1.5 ≈ 56.3∘

−1.5 −ve
tan −ve

+ve x−
θ = 180∘ − 56.3∘ or 360∘ − 56.3∘

θ = 123.7∘ or 303.7∘

4 − 3 cos θ = 5
cos θ = −

1
3

cos−1 1
3

≈ 70.5∘

−
1
3

−ve

cos −ve

+ve x−
θ = 180∘ − 70.5∘ or 180∘ + 70.5∘

θ = 109.5∘ or 250.5∘
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(c)

Ignore the negative sign

 is  

 is  in the T & C quadrants
Draw the angle from the horizontal
Measure anti-clockwise from the
  axis

Video: Solving trigonometric equations using the CAST diagram
Video: Trigonometric equations with different ranges

Solutions to Starter and E.g.s 

Exercise
p188 10E Qu 1i, 2i, 3i, 4i, 5-10, (11 red)

4 sin θ = 7 sin θ + 2
sin θ = −

2
3

sin−1 2
3

≈ 41.8∘

−
2
3

−ve

sin −ve

+ve x−
θ = 180∘ + 41.8∘ or 360∘ − 41.8∘

θ = 221.8∘ or 318.2∘
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