
CChhaapptteerr  77    GGeenneerraall  SSoolluuttiioonnss  ooff  TTrriiggoonnoommeettrriicc  EEqquuaattiioonnss  

 
 
7.1 Inverse of Trigonometric Functions 

Definitions: 

(1) For − ,  if  and 11 ≤≤ a ax 1sin −= ax =sin
22
ππ

≤≤ a− . 

(2) For − ,  if  and 0 . 11 ≤≤ b bx 1cos−= ax =cos π≤≤ b

(3) For any real number c,  if  and cx 1tan −= cx =tan
22
ππ

<<− c . 

 
 
7.2 Formulae for General Solutions of Trigonometric Equations 
(1) For sin , where , a=θ 11 ≤≤− a

φθ nn )1(180 −+°=   or  θ ,  φπ nn )1(−+=
where n is an integer and φ . a1sin −=

(2) For cos , where , b=θ 11 ≤≤− b
φθ ±°= n360   or  θ ±   φπ= n2 ,

where n is an integer and φ . b1cos−=

(3) For tan ,  c=θ
φθ +°= n180   or  θ + ,  φπ= n

where n is an integer and φ . c1tan −=

 
 
Example 7.1  

Find the general solution of sin . 0=θ
 
Solution 

integer.an  is   where,180
0)1(180

0sin

nn
n n

°=
°−+°=

=

θ

θ
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Example 7.2  

Find the general solution of each of the following trigonometric equations, giving the answers 
correct to the nearest  where necessary. °01.0

(a) 
2
3cos −=θ  (b)  4.2tan =θ

 
Solution 

(a) 

integer.an  is   where,150360
2
3cos

nn °±°=

−=

θ

θ  

(b) 
integer.an  is   where,0.01nearest   the tocorr. ,38.67180

4.2tan
nn °°+°=

=
θ
θ

 

 
 
Checkpoint 7.1  
Find the general solution of each of the following trigonometric equations, giving the answers 
correct to the nearest  where necessary. °01.0

(a) 
2
2cos −=θ  (b) 

2
3sin −=θ  

(c) 
2
3tan =θ   
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Example 7.3  

Find the general solution (in degree) of . 13tan −=θ

 
Solution 

integer.an  is   where,1560
)45(1803

13tan

nn
n

°−°=
°−+°=

−=

θ
θ
θ

 

 
 
Checkpoint 7.2  

Find the general solution (in radian) of 1
3

22cos =





 −

πx . 

 
 
 
 
 
 
 
 
 
 
 
 
 
Example 7.4  

Find the general solution of the equation 
2
12 =θcos , giving your answer in radians. 

 
Solution 

integer.an  is   where,
4

4
32or

4
2

2
1or         

2
1cos

2
1cos2

nn

nn

π
πθ

π
π

π
πθ

θ

θ

±=

±±=

−=

=
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Checkpoint 7.3  
Find the general solution of the equation 2 , giving your answer in 
degrees. 

02sin3sin 2 =−− xx

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.3 Further Examples 

Example 7.5  

Find the general solution of the equation 7 , giving your answer correct 
the nearest 0 . 

3cossin4sin 2 =− xxx
°01.

 
Solution 

integer.an  is     where                                                            
 ,0.01nearest   the tocorr. ,57.26180or31.56180

2
1or                    

2
3tan

0)3tan2)(1tan2(
03tan4tan4
0cos3cossin4sin4

cos3sin3cossin4sin7
3cossin4sin7

2

22

222

2

n
nnx

x

xx
xx

xxxx
xxxxx

xxx

°°−°°+°=

−=

=−+
=−−

=−−

+=−

=−
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Example 7.6  

Find the general solution of the equation 
2
1sin)302sin(cos)302 =°+−°+ θθθθcos( . 

 
Solution 

integer.an  is   where,30110or10110
90110or303603

60360303
2
1)303cos(

2
1])302cos[(

2
1sin)302sin(cos)302cos(

nnn
nn

n

°−°°+°=
°−°°+°=

°±°=°+

=°+

=+°+

=°+−°+

θ
θ

θ

θ

θθ

θθθθ

 
 
Checkpoint 7.4  
Find the general solution of 11 , giving your answer correct the nearest 

 
xx tan13sec6 2 =−

°01.0 .
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Checkpoint 7.5  
Find the general solution of the equation . θθθθ 4tan)20tan(14tan)20tan( °−−=+°−

 
 
 
 
 
 
 
 
 
 
 
 
 
Example 7.7  

Find the general solution of the equation 1sincos3 =− θθ , where θ is measured in radians. 
 
Solution 

Let  φθφθφθθθ sinsincoscos)cos(sincos3 RRR −=+=− . 

Then 21)3( 22 =+=R   

6

3
1tan

π
φ

φ

=

=
 

∴ 
 

∴ 

 

 

 

∴ integer.an  is   where,
2

2
6

2

3
2

6

2
1

6
cos

1
6

cos2

6
cos2sincos3

nnorn

n

π
π

π
πθ

π
π

π
θ

π
θ

π
θ

π
θθθ

−+=

±=+

=





 +

=





 +







 +=−
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Checkpoint 7.6  

By expressing θθ cossin3 +  as , find the general solution of the equation )sin( φθ +R

1cossin3 =+ θθ , where θ is measured in radians. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 7.8  

Find the general solution of the equation 2 , giving the answers correct to 2 
decimal places. 

1cossin =+ θθ

 
Solution 

Put 
2

tanθ=t . Then 21
2

t
t

+
=θsin  and 2

2

1
1cos

t
t

+
−

=θ . 

∴ 
 

 

 

 

 

 

∴ integer.an  is   whered.p., 2  tocorr. ,87.126360or360

4349.63180or180
2

2
2

tanor       0
2

tan

2or       0
0)2(2
042
114

1
1
1

1
22

1cossin2

2

22

2

2

2

nnn

nn

tt
tt

tt
ttt

t
t

t
t

°+°°=

°+°°=

==

==
=−
=−

+=−+

=
+
−

+






+

=+

θ

θ

θθ

θθ
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Example 7.9  

Find the general solution of the equation 1
2

cos22 2 =+
xxcos , giving the answers in radians. 

 
Solution 

integer.an  is   where,2
3

2

1or
2
1cos

0)1)(cos1cos2(
01coscos2

1
2
cos121cos2

1
2

cos22cos

2

2

2

nnornx

x

xx
xx

xx

xx

ππ
π

π ±±=

−=

=+−
=−+

=





 +

+−

=+

 

 
Checkpoint 7.7  

Find the general solution of the equation 
2
32cos2 =− θθsin . 
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Checkpoint 7.8  

Find the general solution of the equation 1
2

sin22 2 =+
xxsin , where θ is measured in radians. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 7.10  
Find the general solution of the equation sin , where θ is measured in 
radians. 

06sin4sin2 =++ θθ θ

 
Solution 

integer.an  is   where,
3

or
4

3
222or4

2
12cosor   04sin

0)12cos2(4sin
04sin2cos4sin2

04sin
2

62cos
2

62sin2

04sin)6sin2(sin
06sin4sin2sin

nnn

nn

π
π

π
θ

π
πθπθ

θθ

θθ
θθθ

θ
θθθθ

θθθ
θθθ

±=

±==

−==

=+
=+

=+
−+

=++
=++
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Checkpoint 7.9  
Find the general solution of the equation cos , where θ is measured in 
radians. 

06cos4cos2 =++ θθ θ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 7.11  

Find the general solution of the equation 01
2

3cos
2

cos =+
xx2 , giving your answers in radians. 

 
Solution 

integer.an  is   where,
3

22or
2

2

2
1or            0cos

0)1cos2(cos
0coscos2
01cos2cos

01
2

3
2

cos
2

3
2

cos

01
2

3cos
2

cos2

2

nnnx

x

xx
xx

xx

xxxx

xx

π
π

π
π ±±=

−=

=+
=+

=++

=+





 −+






 +

=+
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Example 7.12  
Find the general solution of the equation cos , giving your answers in 
radians. 

xxxx 8sin4sin6cos2 =

 
Solution 

integer.an  is   where,
4

or 
205

2
22     or

2
210

02cosor              010cos
02cos10cos

0
2
128cos

2
128cos2

012cos8cos

)4cos12cos(
2
1)4cos8(cos

2
1

8sin4sin6cos2cos

nnnx

nxnx

xx
xx

xxxx
xx

xxxx

xxxx

π
π

ππ

π
π

π
π

±±=

±=±=

==
=

=
−+

=+

+−=+

=

 

 
Checkpoint 7.10  
Find the general solution of the equation sin , giving the answer in 
radians. 

xxxx 9sin3cos7cos5 =
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Example 7.13  
Find the general solutions of the following equations 
(a) , where x is in radians. xx 2cot4tan =
(b) , where x is in degrees. xx 2sin3cos =
 
Solution 
(a) 

integer.an  is   where,
126

2
6

2
2

4

2
2

tan4tan

2cot4tan

nnx

nx

xnx

xx

xx

ππ

π
π

π
π

π

+=

+=

−+=







 −=

=

 

(b) 
( )

integer.an  is   where,90360or          1872
290360or2903603

)290(3603
290cos3cos

2sin3cos

nnnx
xnxnx

xnx
xx

xx

°−°°+°=
+°−°−°+°=

−°±°=
−°=

=

 
 Alternatively, 
  

integer.an  is   where,2)1(180390
2sin)390sin(
2sin3cos

nxnx
xx
xx

n−+°=−°

=−°
=

 

 

 When n is even, let n = 2m,  
 ∴ 

integer.an  is   where,1872
360905

2360390
2)1()2(180390 2

kkx
mx
xmx

xmx m

°+°=
°−°=

+°=−°
−+°=−°

 

 
 
 
 
(Putting k = –m) 

 When n is odd, let n = 2m + 1,  
 ∴ 

integer.an  is   where,90360
90360

2180360390
2)1()12(180390 12

kkx
mx

xmx
xmx m

°−°=
°−°−=
−°+°=−°
−+°+=−° +

 

 
 
 
 
(Putting k = –m) 
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Checkpoint 7.11  
Find the general solutions of the following equations 
(a)   , where x is in radians. xx 3cos5sin =

(b)   , where θ is in degrees. 17tan3tan −=θθ
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Exercise 7 General Solutions of Trigonometric Equations 
 
 
7.2 

1. Find the general solution of the equation 
3

1tan =x , giving the answer in degrees. 

 
2. Find the general solution of the equation sin( , giving the answer correct 

to the nearest  
25.0)152 =°−x

°1.0 .
 
3. Find the general solution of the equation , giving the answer in terms of π. θθ sintan =
 
4. Find the general solution of the equation 0cos3cossin2sin3 22 =−+ xxxx , giving 

the answer in terms of π. 
 

5. Find the general solution of the equation 
3

4cottan =+ θθ , giving the answer in terms 

of π. 
 
6. Find the general solution of the equation 25 , giving the answer in 

terms of π. 
105

22 sin2cos =+ xx

 
7.3 
7. Find the general solution of the equation 2 , giving the 

answer correct to the nearest 0 . 
xxxx tansin3sin2tan 2=−

°1.
 
8. Find the general solution of the equation csc , giving the 

answer correct to the nearest 0 . 
xxx 222 cot20sin25 −=

°1.
 
9. Find the general solution of the equation 3 , giving the answer 

correct to the nearest 0 . 
03sin5cos 24 =−+ θθ

°1.
 
10. By expressing sin , find the general solution of the equation )sin(cos αθθθ =− R −

2) =cos(sin2 − θθ . 
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11. (a) Find the general solution of the equation 2cossin3 =+ xx . 

(b) Using the result of (a), find the points of intersection of the curves 

25cos2sin3:
24cossin32:

2

1

+−=
+−=

xxyC
xxyC  

 for π2− . π2≤≤ x
(Give the answers in terms of π and correct to 2 decimal places where necessary.) 

 
12. Find the general solution of the equation , giving the answer 

in radians. 
1sin2coscos2sin =+ xxxx

 
13. Find the general solution of the equation cos , giving the 

answer in radians. 
xxxx 4cos8cos2cos6 −=−

 
14. Find the general solution of the equation sin , giving the 

answer in radians. 
010sin5cos9cos6 =− xxxx

 
15. Find the general solution of the equation sin( , giving the 

answer correct to the nearest 0 . 
)30cos(2)45 °−=°+ θθ

°1.
 

16. Find the general solution of the equation xx 22 sin1
2

cos +=3 , giving the answer correct 

to the nearest  °1.0 .
 
17. Using the identity cos , find the general solution of AAA cos3cos43 3 −=

xx cos62cos8 3 += , giving the answers in radians. 
 
18. Find the general solution of the equation cos , giving the answer in 

degrees. 
xxx sincos2 −=

 
19. (a) Show that sin . )cos3(cos6sin29sin7sin5sin3 xxxxxxx +=+++

(b) Find the general solution of . 09sin7sin5sin3sin =+++ xxxx
(c) Hence, find the general solution of . 09cos7cos5cos3cos =+−+− xxxx
(Give the answers in radians.) 
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