
Supplement 2 
DIFFERENTIATION OF  AND lnxe x  

 
 

 ( )x xd e e
dx

=  (2.1) 

 

Example 1.   Find 2( )xd e
dx

.  Since 2x x xe e e= , we may proceed as follows: 

= = + = + = + =2 2 2 2( ) ( ) ( ) ( ) 2x x x x x x x x x x x x x xd d d de e e e e e e e e e e e e e
dx dx dx dx

 

 

Example 2.  Use the result of Example 1 to find 3( )xd e
dx

 

3 2 2 2 2 2 3 3 3( ) ( ) ( ) ( ) (2 ) 2 3x x x x x x x x x x x x x xd d d de e e e e e e e e e e e e e
dx dx dx dx

= = + = + = + =

 
Example 3.  Differentiate 3( ) xf x e +=  

3 3 3 3 3( ) ( ) ( ) ( )x x x x xd d df x e e e e e e e e
dx dx dx

+ +′ = = = = =  

 

 1(ln )    ( 0)d x x
dx x

= >  (2.2) 

 

Example3.  Find 3(ln )d x
dx

.  Since 3ln 3lnx x= , we may proceed as follows: 

3 1 3(ln ) (3ln ) 3 (ln ) 3d d dx x x
dx dx dx x x

⎛ ⎞= = = =⎜ ⎟
⎝ ⎠

 

 
Example 4.  Differentiate 5( ) ln 3xf x e x x= + +  

( ) ( )5 41( ) ( ) ln 3 15x xd d df x e x x e x
dx dx dx x

′ = + + = + +  

 
Example 5.  Differentiate ( ) ln(3 )f x x= .  Since ln(3 ) ln3 lnx x= + , 

1 1(ln3 ) (ln3) (ln ) 0d d dx x
dx dx dx x x

= + = + =  

 



PROBLEMS:  Find dy
dx

 if: 

1. 4xy e=  Ans. 44 xe  
2. ln4y x=  Ans. 1

x
 

3. sinxy e x=  Ans. sin cosx xe x e x+  

4. 
cos

xey
x

=  Ans. 2

cos sin
cos

x xe x e x
x

+  

5. lnxy e x=  Ans. ln
x

x ee x
x

+  

6. 3 xy x e=  Ans. 2 33 x xx e x e+  
7. 4 lny x x=  Ans. 3 34 lnx x x+  
8. 53 tan ln 4 xy x x x e= + − +  Ans. 4 2 115 sec 4 xx x e

x
+ − +  

9. ln
3
xy ⎛ ⎞= ⎜ ⎟

⎝ ⎠
 Ans. 1

x
 

10. ln
x

xy
e

=  Ans. 1 ln
x

x x
xe
−  

 



Supplement 3 
 
 
Additional Antiderivatives 
 
Function Particular antiderivative 
 
 xe  
 

 
  xe    (3.1) 

 

 1
x

 

 

 
  ln  if 0x x >   (3.2) 

 
Example 1.  Find the most general antiderivative of 2( ) 3 xf x x e= +  

 31( ) 3
3

xF x x e c= + +  

Example 2.  Find the most general antiderivative of 
4 2( ) xf x
x
+

=  

 Since 
4

3 42 2 1( ) ,  ( ) 2ln  if 0
4

xf x x F x x x c x
x x
+

= = + = + + >  

 
PROBLEMS:  Find the most general antiderivative of: 
1. 3( ) 4 2xf x e x= + +  Ans. 4( ) 2xF x e x x c= + + +  

2. 5( )f x
x

=  Ans. ( ) 5ln  if 0F x x x= >  

3. ( ) 2 sinxf x e x= −  Ans. ( ) 2 cosxF x e x c= + +  

4. 1( )
5

f x
x

=  Ans. 1( ) ln  if 0
5

F x x x= >  

 



Supplement 4 
 
 
   

Since ( )x xd e e
dx

=    (2.1) 
 
Then x xe dx e c= +∫  (4.1)
 

 
And, since  

 
if 0

ln
if 0

x x
x

x x
≥⎧

= ⎨− <⎩
 (4.2) 

 
then 

 1ln ln  if 0d dx x x
dx dx x

= = >  (4.3) 

And, by the chain rule, 

 1 1ln ln( ) (-1)=  if 0
x

d dx x x
dx dx x

= − = <
−

 (4.4) 

 
Hence, 

 1ln  if 0d x x
dx x

= ≠  (4.5)

 

So, 

 1 ln  if 0dx x c x
x

= + ≠∫  (4.6)

 

Example 1.  2 31( 3 ) 3
3

x xx e dx x e c+ = + +∫  

Example 2.  
4

3 42 2 1 2ln  if 0
4

x dx x dx x x c x
x x
+ ⎛ ⎞= + = + + ≠⎜ ⎟

⎝ ⎠∫ ∫  

 
Find the following indefinite integrals: 
1. 3( 4 2)xe x dx+ + =∫  Ans. 4 2xe x x c+ + +  

2. 5dx
x

=∫  Ans. 5ln  if 0x x ≠  

3. ( )2 sinxe x dx− =∫  Ans. 2 cosxe x c+ +  

4. 1
5

dx
x

=∫  Ans. 1 ln  if 0
5

x x ≠  

 


