
 

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 1 

Exercise 3C  

1 arccos y x=  
cos y x=   

dsin 1
d
yy
x

− =  

2

2

d 1
d sin

1
1 cos

1  as required
1

y
x y

y

x

= −

= −
−

= −
−

 

 
2 a Let arccos 2y x=  

cos 2y x=   
dsin 2
d
yy
x

− =  

2

2

d 2
d sin

2
1 cos

2
1 4

y
x y

y

x

= −

= −
−

= −
−

 

 

 b Let arctan
2
xy  =  

 
 

tan
2
xy =   

2 d 1sec
d 2
yy
x
=  

 

2

2

d 1
d 2sec

1
2(1 tan )

y
x y

y

=

=
+
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2
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x

=
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=
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2 c Let arcsin 3y x=  
sin 3y x=   

dcos 3
d
yy
x
=  

2

2

d 3
d cos

3
1 sin

3
1 9

y
x y

y

x

=

=
−

=
−

 

 
d Let   arccoty x=  

cot y x=   
1

tan
x

y
=  

1tan y
x

=  

2
2

d 1sec
d
yy
x x
= −  

( )2 2

d 1
d sec
y
x x y
= −  

( )2 2

1
1 tanx y

= −
+

 

2
2

1
11x
x

= −
 + 
 

 

2

1
1x

= −
+
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2 e Let   arcsecy x=  
 sec y x=  

1
cos

x
y
=  

1cos y
x

=  

2

d 1sin
d
yy
x x

− = −  

2

d 1
d sin
y
x x y
=  

2 2

1
1 cosx y

=
−

 

2
2

1
11x
x

=
−

 

2

1
1x x

=
−

 

 
 f Let   arccosecy x=  

 cosec y x=  
1

sin
x

y
=  

1sin y
x

=  

2

d 1cos
d
yy
x x
= −  

2

d 1
d cos
y
x x y
= −  

 
2 2

1
1 sinx y

= −
−

 

2
2

1
11x
x

= −
−

 

2

1
1x x

= −
−
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2 g Let  arcsin
1

xy
x

 =  − 
 

1sin 1
1

y
x

= +
−

 

( )2
d 1cos
d 1
yy
x x
= −

−
 

  
( )2

d 1
d 1 cos
y
x x y
= −

−
 

( )2 2

1
1 1 sinx y

= −
− −

 

( )
2

2

1

1 1
1

xx
x

= −
 − −  − 

 

( )
( )

2
2

2

1

1 1
1

xx
x

= −

− −
−

 

( ) ( )
( )

2 2
2

2

1

1
1

1
x x

x
x

= −
− −

−
−

 

( )
( ) ( )2 2 2

1

1 1

x

x x x

−
= −

− − −
 

( ) ( )2 2

1

1 2 1x x x x
= −

− − + −
 

( )
1

1 1 2x x
= −

− −
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2 h Let   
2arccosy x=  

2cos y x=  
dsin 2
d
yy x
x

− =  

d 2
d sin
y x
x y
= −  

 
2

2
1 cos

x
y

= −
−

 

 
4

2
1

x
x

= −
−

 

 
 i Let   e  arccosxy x=  

( ) ( )   

d d de arccos arccos e
d d d

x xy x x
x x x
= +  

From question 1: 

( ) 
2

d 1arccos  
d 1

x
x x

= −
−

 

Therefore: 

  
2

d e e arccos
d 1

x
xy x

x x
= − +

−
 

     
2

1e arccos
1

x x
x

 
= − 

− 
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2 j  Let  arcsin  cos y x x=  

( ) ( )   

d d dcos arcsin arcsin cos
d d d
y x x x x
x x x
= +  

Let   arcsinz x=  
 sin z x=  

dcos 1
d

zz
x
=  

d 1
d cos

z
x z
=  

 
2

1
1 sin z

=
−

 

 
2

1
1 x

=
−

 

Therefore: 

  
2

d cos arcsin sin
d 1
y x x x
x x
= −

−
 

 
 k Let   

2arccosy x x=  

( ) ( )    
2 2d d darccos arccos

d d d
y x x x x
x x x
= +  

From question 1: 

( ) 
2

d 1arccos  
d 1

x
x x

= −
−

 

Therefore: 

  

2

2

d 2  arccos
d 1
y x x x
x x
= − +

−
 

   
2

2 arccos
1

xx x
x

 
= − 

− 
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2 l Let arctane xy =  

( ) 
arctan d d arctan e

d d
xy x

x x
=  

Let arctanz x=  
tan z x=  

2 dsec 1
d

zz
x
=  

2

d 1
d sec

z
x z
=  

 2

1
1 tan z

=
+

 

 2

1
1 x

=
+

 

Therefore: 
arctan 

2

d e
d 1

xy
x x
=

+
 

 
3 tan arctany x x=   

Let arctanz x=  
tan z x=  

2 dsec 1
d

zz
x
=  

2

d 1
d sec

z
x z
=  

2

1
1 tan z

=
+

 

2

1
1 x

=
+

 

( ) ( )d dtan arctan
d d

y x x
x x

=  

2
2

dsec arctan
d 1
y xy x
x x
= +

+
 

2 2

2 2

d 1 arctan
d sec 1

1 arctan
1 tan 1

y xx
x y x

xx
y x

 = + + 
 = + + + 

  

( )22 2tan arctan tan arctany x x y x x= ⇒ =  
Therefore: 

( )2 22

d 1 arctan
d 11 arctan
y xx
x xx x

 = + + +
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4 arcsiny x=   
sin y x=  

dcos 1
d
yy
x
=  

d 1
d cos
y
x y
=  

 
2

1
1 sin y

=
−

 

 
2

1
1 x

=
−

  

( )
1

2 2d 1
d
y x
x

−
= −  

( )( )

( )

32
2 2

2

3
2 2

d 1 2 1
d 2

1

y x x
x

x

x

−
= − − −

=
−

 

 

( )
2

2
2

d d1
d d

y yx x
x x

− −  (1) 

Substituting into (1) gives: 

( )
( ) ( )

2
3 1

2 22 2

11
1 1

xx x
x x

   
   − −   
   − −   

 

( ) ( )
1 1

2 22 2

0
1 1

x x

x x
= − =

− −
 , as required 
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5 arcsin 2y x=   
sin 2y x=  

dcos 2
d
yy
x
=  

d 2
d cos
y
x y
=  

2

2
1 sin y

=
−

 

2

2
1 4x

=
−

  

When 1
4

x =   

1arcsin
2

π
6

y  =  
 

=

 

and 

2

d 2
d 11 4

4

y
x
=

 −  
 

 

 4
3

=   

Using ( )1 1y y m x x− = −  at 1 π,
4 6

 
 
 

 with 4
3

m =  gives: 

π 4 1
6 43

y x − = − 
 

 

3π3 4 1
6

y x− = −  

 
Challenge 
 

cos coshy x x=   
d cos sinh sin cosh
d
y x x x x
x
= −  

2

2

d cos cosh sin sinh sin sinh cos cosh
d

2sin sinh

y x x x x x x x x
x

x x

= − − −

= −

 

3

3

d 2sin cosh 2cos sinh
d

y x x x x
x

= − −   
4

4

d 2sin sinh 2cos cosh 2cos cosh 2sin sinh
d

4cos cosh

y x x x x x x x x
x

x x

= − − − +

= −

 

Since cos coshy x x=  
4

4

d 4
d

y y
x

= −  as required 


