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Properties of anti-derivatives and definite integrals 
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Rules for anti-derivative of kxe  
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Rules for anti-derivatives of ( )kxcos  and ( )kxsin  
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Choose any real value for C, usually 0 for convenience. 
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Integration by recognition 
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Example 10   Find the derivative of xx elog . Hence find the anti-

derivative of xelog . 
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Example 13   Let ( ) 12 += xxf  and ( ) ( )xxg elog= . 

a.   Write down the rule of ( )( )xfg .  

b.   Find the derivative of ( )( )xfg . 
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Example 14    
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Use this fact to find an anti-derivative of ( )xx 3sin . 
 

( ) ( ) ( )xxxxf 3sin33cos −=′ ,  

.: ( ) ( ) ( )( )∫∫ −=′ dxxxxdxxf 3sin33cos  

( ) ( ) ( )∫∫∫ −=′ dxxxdxxdxxf 3sin33cos  

( ) ( ) ( )∫−= dxxx
x

xf 3sin3
3

3sin
 

( ) ( ) ( )xx
x

dxxx 3cos
3

3sin
3sin3 −=∫  

( ) ( ) ( )
3

3cos

9

3sin
3sin

xxx
dxxx −=∫  

 

Example 15 

a.   Show that ( ) x
enx

dx

d
+ ( ) xenx 1++= , where n is an integer. b.   

Hence find ( ) dxenx
x

∫ + . 

 

a.   By the product rule, 

( ) x
enx

dx

d
+ ( ) ( ) xx

e
dx

d
nxenx

dx

d
++








+=  

( ) ( ) xxx enxenxe 1++=++=  
 

b.  ( ) x
enx

dx

d
+ ( ) xenx 1++=  

( ) xenx + ( )∫ ++= dxenx
x

1 ( ) ∫∫ ++= dxedxenx
xx

 

.: ( ) xenx + ( )∫ ++= dxenx
x

1 ( ) xx
edxenx ++= ∫  

.: ( ) ( ) ( ) xxxx
enxeenxdxenx 1−+=−+=+∫  

 
Exercise: Next page 
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Answers:     1.  loge4       2.  2√(3x−2)/3 + c        3.  4(ex/2+e−x/2) + c         4.  4         5.  1/3        6. 0        7.  1/e        8.  ½ sec(2x) + c        9.  −√(sin(2x)tan(2x)),    1−1/√2         

10.  ½ (tan(2x)+1)        11.  x/√(1+x2),     √(1+t2) − 1     12.  xcosx + sinx,     xsinx + cosx + c 


