
M Patel (August 2011)                                                                    St. Machar Academy 1 

Higher Derivatives  
 

In the following, a, b  and n  are real constants  
and ( )f x  a real-valued function.  

 

Focus on the special cases. 

 

* indicates the only derivatives given in the exam. 
 

Powers of a Generic Function 
 

( ) ( )
nd

f x
dx

  =  ( )
1

 ( )  ( )
n

n f x f x
−
′      

 

Powers of a Linear Function (f (x )  = ax  + b) 
 

 ( )  n
d

ax b
dx

+  =   
1 ( )nna ax b −+      

 

Special cases 
 

• b  =  0   gives     n
d

Ax
dx

 =  
1 nnA x −
     (  

def
nA a= ) 

 

• b  =  0, a  =  1   gives     n
d

x
dx

 =  
1 nn x −  

 

• b  =  0, n  =  1   gives     
d

ax
dx

 =  a  

 

• a  =  0, n  =  1   gives     
d

b
dx

 =  0 
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• b  =  0, a  =  1, n  =  
1

2
   gives   

1
2  

d
x

dx
 =  

1
2

1

2
x
−

, which 

         is commonly written   
d

x
dx

 =  
1

2 x
 

 

Sine and Cosine (f (x )  = sin (ax  + b), cos (ax  + b)) 
 

( ) sin  ( )
nd

ax b
dx

+  =  ( )
1

 sin ( )
n

na ax b
−

+ cos  ( )ax b+     

 

      ( ) cos  ( )  
nd

ax b
dx

+  =  ( )
1

  cos  ( )
n

na ax b
−

− + sin ( )ax b+     

 

Special cases 
 

• 0a ≠ , n  =  1   gives    
 

 sin  ( )
d

ax b
dx

+  =   cos  ( )a ax b+  

 

 cos  ( ) 
d

ax b
dx

+  =    sin  ( )a ax b− +      

 

• 0a ≠ , b  =  0, n  =  1   gives    
 

 sin   
d

ax
dx

 =   cos a ax           * 

 

                              cos   
d

ax
dx

 =    sin a ax−         * 

 

• a  =  1, b  =  0, n  =  1   gives    
 

 sin   
d

x
dx

 =  cos x  
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   cos   
d

x
dx

 =   sin x−  

 

•   0a ≠ , b  =  0, n  =  2   gives    
 

2 sin   
d

ax
dx

 =  2  sin  cos a ax ax  

 

    
2 cos   

d
ax

dx
 =   2  sin  cos  a ax ax−  

 

• a  =  1, b  =  0, n  =  2   gives    
 

2 sin   
d

x
dx

 =  2 sin  cos x x  

 

    
2 cos   

d
x

dx
 =   2 sin  cos  x x−  

 

 


