
General Solutions of 
Trig Equations

x=θsin
0>x

x1sin−x1sin−

xx 11 sinor  sin −− −= πθ

0<x

( )x−−1sin( )x−−1sin

( ) ( )xx −−−+= −− 11 sin2or  sin ππθ
xx 11 sin2or  sin −− +−= ππθ

x=θsin
( ) xk k 1sin1 −−+=πθ



x=θcos
0>x

x1cos−

x1cos−

xx 11 cos2or  cos −− −= πθ

0<x

( )x−−1cos
( )x−−1cos

( ) ( )xx −+−−= −− 11 cosor  cos ππθ

( ) ( )
xx

xx
11

11

cos2or                 cos
cosor  cos
−−

−−

−=

−+−−=

π

ππππθ

x=θcos
xk 1cos2 −±= πθ



x=θtan
0>x

x1tan−

x1tan−

xx 11 tanor  tan −− += πθ

0<x

( )x−−1tan
( )x−−1tan

( ) ( )xx −−−−= −− 11 tan2or  tan ππθ

xx 11 tan2or  tan −− ++= ππθ

x=θtan
xk 1tan−+=πθ



( )
2
3sin e.g. =θi

( ) 






−+= −

2
3sin1 1kkπθ

( )
3

1 ππθ kk −+=

( )
2

1cos −=θii







−±= −

2
1cos2 1kπθ

4
32 ππθ ±= k

OR

Q1, Q2

OR

Q2, Q3



( )
3

1tan =θiii







+= −

3
1tan 1kπθ

6
ππθ += k

( )
7

5sinsin πθ =iv

( )
7

5sinsin1 1 ππθ −−+= kk

( )
7

21 ππθ kk −+=

( )
9

cos2cos π
=xv

9
coscos22 1 ππ −±= kx

9
22 ππ ±= kx

18
ππ ±= kx

OR

Q1
Only one 
solution is 
required 

as the 
period of 
tan is π

inverse 
sine can 

only 
produce 
acute or 
negative 

acute 
angles



RHS still 
generates 
multiples 

of 2π
so there is 
no need to 
consider 

cases



i.e. the same results as when x > 0

no need to 
check the 
positive 

and 
negative 
cases for
inverse 

sine



general solutions handout; 
1, 4bdf, 5ace, 6acd, 7acehjk,
8ace, 9, 10, 11, 12ad, 13, 14
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