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Question 1 

1. sinh 3y x=  

2. cosh 4y x=  

3. 3tanh 2y x=  

4. 
1

4sinh
2

y x
 

=  
 

 

5. 3coth 2y x=  

6. 2
3sinhy x=  

7. 3
4cosh 2y x=  

8. 4sech 2y x=  

9. 4
4 tanhy x=  

10. 5cosech 3y x=  

11. sinhy x x=  

12. 3
coshy x x=  

13. e sinh 2
xy x=  

14. cosh 2
4e

xy =  

15. ( )3 3
3sinh 3y x=  

16. ( )sin sinhy x=  

17. ( )cosh cosy x=  

18. 
sinh 2x

y
x

=  
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19. 
( )ln cosh

sinh

x
y

x
=  

20. 
tanh

sinh

x
y

x
=  

21. ( )2
cosh e

xy x= +  

22. ( )( )2
sinh ln 1y x= −  

23. cosh cothy x x=  

24. 3
2e tanh 2

xy x=  

25. 
cosh sinh

e
x

x x
y

−

+
=  
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Question 2 

1. arsinh 2y x=  

2. 2
arsinhy x=  

3. ( )arsinh siny x=  

4. arcosh 4y x=  

5. arcoshy x=  

6. ( )arcosh 1y x= +  

7. ( )arsinh 2 1y x= +  

8. ( )artanh 1 4y x= −  

9. arcosh 2y x x=  

10. ( )
3

arsinhy x=  

11. 
1

artanh e
2

x
y

 
=  

 
 

12. 
1

artanh
1

x
y

x

+ 
=  

− 
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Question 3 

1. arcsin 3y x=  

2. 2
arcsiny x=  

3. arctan 4y x=  

4. 2
arccosy x=  

5. arctany x=  

6. ( )arcsin 2 3y x= +  

7. 
2

arccos
3

y x
 

=  
 

 

8. 
4

arctan
3

y x
 

=  
 

 

9. arcosh 2y x x=  

10. ( )
4

2 arcsiny x=  

11. 
2

arctany
x

 
=  

 
 

12. ( )2
arcsin e

xy =  

13. 2
arctan 2y x x=  

14. 
1

arctan
1

x
y

x

+ 
=  

− 
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Question 4 

Prove that: 

1. 
tanh

cosh
sech

d x
x

dx x

 
= 

 
   (***) 

2. ( )coth sinh sinh
d

x x x
dx

=   (***) 

3. 2cosh sinh
2e

e

x

x

d x x

dx

−− 
= − 

 
   (***) 

4. 21 cosh 1 1
coth cosech

1 cosh 2 2

d x
x x

dx x

+     
=     

−     
    (****) 

5. ( )( )2

2

1
2arctan 1

1

d
x x

dx x x
+ − =

−
   (*****) 

6. 
2 2

2 2
arcsin

1 1

d x

dx x x

  
= −  

+ +  
  (****) 

7. 
cos 1 1

artanh tan
cos 1 2

d x
x

dx x

 +  
= −  

−  
  (****) 
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Question 1 

1. ( )sinh 3 3cosh 3
d

x x
dx

=  

2. ( )cosh 4 4sinh 4
d

x x
dx

=  

3. ( ) 2
3tanh 2 6sech 2

d
x x

dx
=  

4. 
1 1

4sinh 2cosh
2 2

d
x x

dx

    
=    

    
 

5. ( ) 2
3coth 2 6cosech 2

d
x x

dx
= −  

6. ( )2
3sinh 6sinh cosh

d
x x x

dx
=  

7. ( )3 2
4cosh 2 24cosh 2 sinh 2

d
x x x

dx
=  

8. ( )4sech 2 8sech 2 tanh 2
d

x x x
dx

= −  

9. ( )4 3 2
4 tanh 16 tanh sech

d
x x x

dx
=  

10. ( )5cosech 3 15cosech 3 coth 3
d

x x x
dx

= −  

11. ( )sinh sinh cosh
d

x x x x x
dx

= +  

12. ( )3 2 3
cosh 3 cosh sinh

d
x x x x x x

dx
= +  

13. ( ) ( )e sinh 2 e sinh 2 2cosh 2
x xd

x x x
dx

= +  
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14. ( )cosh 2 cosh 2
4e 8e sinh 2

x xd
x

dx
=  

15. ( )( ) ( ) ( )3 3 2 2 3 3
3sinh 3 81 sinh 3 cosh 3

d
x x x x

dx
=  

16. ( )( ) ( )sin sinh cosh cos sinh
d

x x x
dx

=  

17. ( )( ) ( )cosh cos sin sinh cos
d

x x x
dx

= −  

18. 
2

sinh 2 2 cosh 2 sinh 2d x x x x

dx x x

− 
= 

 
 

19. 
( ) ( )2 2

2

ln cosh sinh cosh ln cosh

sinh cosh sinh

x x x xd

dx x x x

− 
= 

 
 

20. 
2 2

2

tanh sinh sech tanh cosh sech 1

sinh sinh sinh

d x x x x x x

dx x x x

− − 
= = 

 
 

21. ( )( ) ( ) ( )2 2
cosh e 2 e sinh e

x x xd
x x x

dx
+ = + +  

22. ( )( )( ) ( )( )2 2

2

2
sinh ln 1 cosh ln 1

1

d x
x x

dx x
− = −

−
 

23. ( ) 2
cosh coth sinh coth cosh cosech

d
x x x x x x

dx
= −  

24. ( ) ( )3 3 2
2e tanh 2 2e 3tanh 2 2sech 2

x xd
x x x

dx
= +  

25. 2cosh sinh
2e

e

x

x

d x x

dx
−

+ 
= 

 
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Question 2 

1. ( )
2

2
arsinh 2

4 1

d
x

dx x
=

+
 

2. ( )2

4

2
arsinh

1

d x
x

dx x
=

+
 

3. ( )( )
2

cos
arsinh sin

sin 1

d x
x

dx x
=

+
 

4. ( )
2

4
arcosh 4

16 1

d
x

dx x
=

−
 

5. ( )
2

1
arcosh

2

d
x

dx x x
=

−
 

6. ( )( )
2

1
arcosh 1

2

d
x

dx x x
+ =

+
 

7. ( )( )
2

2
arsinh 2 1

4 4 2

d
x

dx x x
+ =

+ +
 

8. ( )( ) 2

1
artanh 1 4

4 2

d
x

dx x x
− =

−
 

9. ( )
2

2
arcosh 2 arcosh 2

4 1

d x
x x x

dx x
= +

−
 

10. ( )( )
( )

2

3

2

3 arsinh
arsinh

1

xd
x

dx x
=

+
 

11. 
2

1 2e
artanh e

2 4 e

x
x

x

d

dx

  
=  

−  
 

12. 
cos 1 1

artanh tan
cos 1 2

d x
x

dx x

 +  
= −  

−  
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Question 3 

1. ( )
2

3
arcsin 3

1 9

d
x

dx x
=

−
 

2. ( )2

4

2
arcsin

1

d x
x

dx x
=

−
 

3. ( )
2

4
arctan 4

16 1

d
x

dx x
=

+
 

4. ( )2

4

2
arccos

1

d x
x

dx x
= −

−
 

5. ( )
( )

1
arctan

2 1

d
x

dx x x
=

+
 

6. ( )( )
2

1
arcsin 2 3

3 2

d
x

dx x x
+ =

− − −
 

7. 
2

2 2
arccos

3 9 4

d
x

dx x

  
= −  

   −
 

8. 
2

4 12
arctan

3 16 9

d
x

dx x

  
=  

+  
 

9. ( )
2

2
arccos 2 arccos2

1 4

d x
x x x

dx x
= −

−
 

10. ( )( )
( )

3

4

2

8 arcsin
2 arcsin

1

xd
x

dx x
=

−
 

11. 
2

2 2
arctan

4

d

dx x x

  
= −  

+  
 

12. ( )( )
2

2

4

2e
arcsin e

1 e

x
x

x

d

dx
=

−
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13. ( )
2

2

2

2
arctan 2 2 arctan 2

4 1

d x
x x x x

dx x
= +

+
 

14. 
2

1 1
arctan

1 1

d x

dx x x

 +  
= −  

− +  
 

 

 

 

 

 

 

 

 

 


