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Trigonometric Functions 6E 

1 a arccos(0) is the angle  in 0α α≤ ≤ π  

  

for which cos 0

Refer to graph of  cos    
2

So arccos(0)  
2

y

α

θ α

=
π

= ⇒ =

π
=

 

 

 b arcsin(1) is the angle  in 
2 2

α απ π
− ≤ ≤  

  

for which sin 1

Refer to graph of  sin   
2

So arcsin(1)  
2

y

α

θ α

=
π

= ⇒ =

π
=

 

 

 c arctan( 1) is the angle  in 
2 2

α απ π
− − < <  

  
for which tan 1

So arctan( 1)
4

α = −
π

− = −
 

 

    
 

 d 1arcsin  is the angle  
2

α − 
 

 

  

1in for which sin
2 2 2

1So arcsin
2 6

α απ π
− = −

π −


≤

= −

≤



 

   

    

 e 1arccos  is the angle  in 0
2

α α − 


≤


≤ π  

  

1for which cos  
2

1 3So arccos
42

α = −

π − = 
 

 

 

    
 

 f 1arctan  is the angle  
3

α − 
 

 

  

1in for which tan  
2 2 3

1So arctan
63

α απ π
− < < = −

π − = − 
 

 

 

    
  

 g arcsin sin  is the angle  
3

απ 
 
 

 

  
in for which sin sin

2 2 3

So arcsin sin
3 3

α απ π π
− ≤ ≤ =

π π  = 
 
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1 h 2arcsin sin  is the angle  in
3

απ 
 
 

 

  

2 for which sin sin
2 2 3

2So arcsin sin
3 3

α απ π π
− ≤ ≤ =

π π  = 
 

 

 

    
 

2 a 1 1arcsin arcsin 0
2 2 6 6

π π     + − = + − =     
     

 

 

 b 1 1 2arccos arccos
2 2 3 3 3

π π π   − − = − = −   
   

 

 

 c arctan(1) arctan( 1)
4 4 2
π π π − − = − − = 

 
 

 

3 a 1sin arcsin
2

 
 
 

 

  

1 1arcsin  where sin ,  
2 2

and
2 2

1So arcsin
2 6

1 1  sin arcsin sin
2 6 2

α α

α

= =

π π
− ≤ ≤

π
=

π ⇒ = = 
 

 

 

 b 1sin arcsin
2

  −    
 

  

1arcsin  
2

1where sin  ,  
2 2 2

1So arcsin
2 6

1 1  sin arcsin sin
2 6 2

α

α α

 − = 
 

π π
= − −

π − = − 
 
  π   ⇒ − = − = −       

≤



≤
 

 
 c ( )tan arctan( 1)−  

  

( )

arctan( 1)  

where tan 1,   
2 2

So arctan( 1)  
4

  tan arctan( 1) tan 1
4

α

α α

− =
π π

= − − < <

π
− = −

π ⇒ − = − = − 
 

 

 
 d cos(arccos  0)  

  

arccos 0  where cos 0,  0

So arccos 0
2

  cos(arccos 0) cos 0
2

α α α= = ≤ ≤ π
π

=

π
⇒ = =

 

 

4 a 1sin arccos  
2

 
 
 

 

  

1arccos
2 3

3sin
3 2

π
=

π
=

 

 

  



  

© Pearson Education Ltd 2017. Copying permitted for purchasing institution only. This material is not copyright free. 3 

4 b 1cos arcsin
2

  −    
 

  

1arcsin
2 6

3cos
6 2

π − = − 
 

π − = + 
 

 

 

   
 

 c 2tan arccos
2

  
−      

 

  

2arccos  
2

2where cos ,  0
2

α

α α

 
− =  
 

= − ≤ ≤ π

 

 

   
 

  

2 3So arccos
2 4

3tan 1
4

  π
− =  
 

π
= −

 

 
 d sec(arctan 3)  

  

1
3 2

arctan 3
3

(the angle whose tan  is 3)
1 1sec 2

3 cos π

π
=

π
= = =

 

 

e ( )cosec arcsin( 1)−  

  

( ) ( )2

arcsin( 1)  

where sin 1,  
2 2

So arcsin( 1)
2

1  cosec arcsin( 1)
sin
1 1
1

α

α α

π

≤

− =
π π

= − −

π
− = −

⇒ − =
−

=

≤

= −
−  

 

 f 2sin 2arcsin  
2

  
      

 

  

2arcsin
2 4

2So sin 2arcsin sin 1
2 2

π
=

   π
= =      

 

 
5 As  is positive, the first two positive k  

 

solutions of sin  are arcsin  and 
arcsin   i.e.  and 

(Try a few examples, taking specific
 values for ).

x k k
k

k

α α
=

π− π−
 

 

6 a arcsin  is the angle  in 
2 2

x α απ π
− ≤ ≤  

  

such that sin

In this case sin  where 0
2

As sin  is an increasing function

sin 0 sin
2

 0 1

x

x k k

x

x

α =
π

= < <

π
< <

⇒ < <

 

 
 b i 2 2cos 1 sin 1k k x= ± − = ± −  

   
2

 is in the 1st quadrant   cos 0

So cos 1

k k

k x

⇒ >

= −
 

 

  ii 
2

sintan  
cos 1

k xk
k x

= =
−
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6 c  is now in the 4th quadrant, where cosk k  
is positive. So the value of cos k  remains 
the same and there is no change to tan k . 

 

7 a  The graph of 2arcsin
2

y xπ
= +  is 

arcsiny x=  stretched by a scale factor 2 
in the y direction and then translated by 

the vector 
0

2
π
 
 
 
 

  

 

 
  
 b  The graph of arctan  is  y xπ= −  

arctany x=  reflected in the x-axis and 

then translated by the vector 
0
π
 
 
 

 

 

   

  
 

7 c The graph of arccos(2 1) is y x= +  

arccos  y x= translated by the vector 
1

0
− 
 
 

 

and then stretched by scale factor 1
2  in the  

x direction  

  
 
 d  The graph of 2arcsin( ) isy x= − −  

 arcsin  y x= reflected in the y-axis, then 
reflected in the x-axis and then stretched 
by a scale factor 2 in the y direction 
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8 a arcsiny x=  

    
   

  Range is f( )
2 2

x≤− ≤
π π  

 
 b The graph of f (2 )y x=  is the graph of 

f ( )y x=  stretched in the x direction by 
scale factor 1

2

 
 
  g( )y x=   

   
 
 c g : arcsin 2   x x  

  
1 1The domain is 
2 2

x− ≤ ≤  

 
 d Let arcsin 2y x=  

  

1

  2 sin
1  sin
2

1So g : sin ,
2 2 2

x y

x y

x x x−

⇒ =

⇒ =

π π
− ≤ ≤

 

9 a Let arccosy x=  

  As 0 1 0
2

x y π
≤ ≤ ⇒ ≤ ≤  

  

2 2

2 2

2 2

cos ,  and using cos sin 1
sin 1 cos

sin 1 cos 1

y x y y
y y

y y x

= + ≡

⇒ = −

⇒ = − = −

 

  
2

Note, sin 0 since 0
2

so sin 1  

y y

y x

π
≥ ≤ ≤

≠ − −
 

  
2

2

sin 1

arcsin 1

y x

y x

= −

⇒ = −
 

  
2Therefore, arccos arcsin 1

for 0 1
x x

x
= −

≤ ≤
 

 

 b  For 1 0,  arccos
2

x xπ
− ≤ ≤ ≤ ≤ π   

  But arcsin  has a range of ,
2 2
π π −  

  

  

2

2

2

So arccos arcsin 1 ,
for 1 0
An alternative approach is to provide
a counterexample. 

1Let 
2

3arccos
4

1arcsin 1 arcsin
42

So arccos arcsin 1

x x
x

x

x

x

x x

≠ −
− ≤ ≤

= −

π
=

π
− = =

≠ −
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Challenge 
 
 a secy x=  

    
 
 b Reflect the graph drawn for part (a)  
  in the line y x=  
 
  arcsec , 1, 1y x x x= ≤ − ≥  
 

    
 
 

 Range is 0 arcsec , for arcsec
2

x x π
≤ ≤ π ≠  

 
 
 
 


