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x-axis 

y-axis 

Coordinates For the plane 
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The function 

Is the rule that assign each value of independent variable to single value of 

dependent variable 

 
  

 
yxf )( 

:x Independent variable 

 :)( yxf  dependent 

 

 
            If The Function      2,1)( 2  xyxxy        
      

                  )(,)0(,)7(,)1( bayyxyy   Find          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 

F x 
yxf )( 

In put Out put 



Dr. Ahmed Sabah Aljilawi                                     A short mathematical review  

aljelawy2000@yahoo.com   mail-E 
5 

Derivatives 
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Implicit derivative 
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Hyperbolic Function 
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Derivative 
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Some Important Properties the inverse of trigonometric function  
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The Limits  

 

              Find The Following Limits 
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1
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x
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0
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5- 
0

0

0
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lim

)cos(
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1
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0

0

0
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 x

x

x
  meaning less  1

1

1

1
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1
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x

x
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0

0

0
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)0(
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 meaning less 
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1
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2
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1

2
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1
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x
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0
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e
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x
 meaning less 

     
0

0
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e

x

e x

x
 meaning less 4

1

4
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4
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e

x

e x
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0

0
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x

x
   meaning less    

3

2
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0


 x

x
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How To Solve 

                              

 

1 4

2
lim

20 



 x

x

x
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56
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 t

t

t
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2
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2 x

x

x
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2
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2

2





 t
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2 

3
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3  



 x

x

x
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lim  

34

1
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3

3

1 
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x

x
 20
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t

t
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)60tan()60(tan4

1)
2

sin()90sin(3

2

1
)

6
sin()30sin(2

0
2

11

2
)0sinh(1

1

00 ee

 

Note 














)ln()(log817.2

)log()(log00 10

xxwriteweebife

xxwritewebif
b

e

y
b bxx )(log 

( Real Natural Logarithm ) 
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How To Solve 

 

 Show That 

 

   

1 1)(cos)(sin 22    xexx  )cosh()sinh(

 
)tan()tan(1

)tan()tan(
)tan(

ba

ba
ba




  )cos()

2
sin( xa 

  

 Derivative 

  

   

1 2)sin()tan(4  xxyy  

 
   223 )2sin(sectan


 xxy  

2   )
1

(cos.)2(secsinh 112

x
xy   

 

 312 )2(sinln( xxy   

3 )1(tan)][ln(sin 214   xxy  

 

)12(csc. 21)3sin(2   xxey x  

4 1)13(sin 2
.

1
2 

 xx ey  

 

 )2sin(tanh 2 xxy   

5 )(tanh)].[sin(tan 231 xexy   

 

 )32(sinsinh 232  xxy  

6 

)(tan)1(2

2
).2sec(),1ln(

12

12

xx

x

ex

exx
y








  

 

  )](csc[sin)1(secsec 2122 xhxxhhy    

 Solve for x  

 

Simplify 

 

1 123  xx   ,  yxx 2)ln()1ln(   )]ln[sin(xe    ,  )ln(xxe   ,   )
2

ln( xe  

 Find the domain & Range   

1 

4

1
2 


x

y     ,   1 xy   ,     )sin( xy    
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                IF  )1(sin 21   xy    Find  
)2sec(

3

xd

dy
 

 

    Solution:-   Let   )2sec(,3 xvyu    

      

)2tan()2sec(2

1
)2tan()2sec(2)2sec(

3

)1(1

2
)1(sin

23

22

21

xxdv

dx
xx

dx

dv
xv

y
dy

du
yu

x

x

dx

dy
xy






 

 

 

       
22

2
3

)1(1

2
.

)2tan()2sec(2

1
.)3(..

)2sec( 


x

x

xx
y

dv

dx

dx

dy

dy

du

dv

du

xd

dy
 

 

                   

                   IF )(cos,)(sin 11 txty     Find  
2

2

,
dx

yd

dx

dy
 

             

2

1

2

1

1

1
)(cos

1

1
)(sin

tdt

dx
ty

tdt

dy
ty













01
2

2


dx

yd

dt

dx
dt

dy

dx

dy
 

 

            

                  Solve for y        If )ln()1ln( xxy   

 

         Solution:-   1.1 )ln()ln()ln()1ln(   xxxxxxxxy xeyxeeeeyee  

 

 

The Function    )(xua           IF   
dx

du
aa

dx

dy
ay xuxu ).ln(.)()(   

 

                  Find 
dx

dy
 

1- )2).(2ln(.
2

2
2

2 31 x
dx

dy
y xx    

2- )cos().4ln(.44 )sin()sin( x
dx

dy
y xx   

3- 
2

)(sin11)(sin1)(sin

1

1
).2ln(.

1
2..

1
2.

1
2

x
ee

dx

dy
ey xxxxxx










   

 قلب

 المشتقه
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Methods Of Integration 
 

Integral Formula (Standard Form ) 
 

 

1  





1
1

1

nc
n

u
duu

n
n  

 

  cu
u

du
)ln(  

2 

  718.2ecedue uu  

 
  c

a

a
dua

u
u

)ln(
a is constant 

3 

  cuduu )cos()sin(    cuduu )cosh()sinh(  

4 

  cuduu )sin()cos(    cuduu )sinh()cosh(  

5 

  cuduu )tan()(sec2    cuduuh )tanh()(sec 2  

6 

  cuduu )cot()(csc2    cuduuh )coth()(csc 2  

7 

  cuduuu )sec()tan()sec(    cuhduuuh )(sec)tanh()(sec  

8 

  cuduuu )csc()cot()csc(    cuhduuuh )(csc)coth()(csc  

9 

 



 c
a

u

ua

du
)(sin 1

22
 

 

 



 c
a

u

au

du
)(sinh 1

22
 

10 

 



  c
a

u

ua

du
)(cos 1

22
 

 

 



 c
a

u

au

du
)(cosh 1

22
 

11 

 


 c
a

u

aua

du
)(tan

1 1

22
 

 

 
















 



auc
a

u

a

auc
a

u

a

ua

du





)(coth
1

)(tanh
1

1

1

22
 

12 

 


  c
a

u

aua

du
)(cot

1 1

22
 

 

13 

 



 c
a

u

aauu

du
)(sec

1 1

22
 

 

 



 c
a

u
h

auau

du
)(sec

1 1

22
 

14 

 


  c
a

u

aauu

du
)(csc

1 1

22
 

 

 



 c
a

u
h

auau

du
)(csc

1 1

22
 



Dr. Ahmed Sabah Aljilawi                                     A short mathematical review  

aljelawy2000@yahoo.com   mail-E 
18 

 

Method [1] 
 

Integration By Substitution  

The goal of this method is to transform the integral into a standard from  

 

To evaluate the integral     dxxgxgfI )()]([  carry out the following steps  

1- substitute  )(xgu    the   dxxgdu )(    to obtain    duufI )(  

2- Evaluate    duufI )(    by integrating   w.r.t   u    

3- Replace   u   by   )(xg   in the final result 

 

 

                  Evaluate   


3 21 x

dx
I  

 

            Solution :-  


 dxxI 3

1

)21(     Let  xu 21   dxdu 2   
2


du

dx  

 

                 


 dxxI 3

1

)21(   cxc
u

duu
du

uI 











 


3

2
3

2

3

1

3

1

)21(
4

3

3

22

1

2

1

2
     

 

                  Evaluate   dxxxI )5cos()5(sin2  

Solution :-      Let  )5sin( xu    dxxdu )5cos(5   
)5cos(5 x

du
dx   

 

 dxxxI )5cos()5(sin 2 cxc
u

duu
x

du
xuI  

3
3

22 ]5[sin(
15

1

35

1

5

1

)5cos(5
)5cos(  

 

    

                  

               Evaluate  
 dxxeI x 12

 

         Solution :-      Let  12  xu   xdxdu 2   
x

du
dx

2
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 dxxeI x 12

  cecedue
x

du
xeI xuuu  


12

2

1

2

1

2

1

2
  

 

                Evaluate   
 dx

x

x
I

)3sin(4

)3cos(3

3

1
 

 

         Solution :-      Let  )3sin(4 xu    dxxdu )3cos(3   
)3cos(3 x

du
dx   

         
 dx

x

x
I

)3sin(4

)3cos(3

3

1
 cxcudu

ux

du

u

x
I   )]3sin(4ln[

3

1
)ln(

1

3

1

)3cos(3

)3cos(3

3

1
 

 

 

                Evaluate   
 dx

x

x
I

)3(sin4

)3cos(3

3

1
2

 

 

             Solution :-      Let  )3sin( xu    dxxdu )3cos(3   
)3cos(3 x

du
dx   

c
u

c
a

u

a
du

ux

du

u

x
I 





 

 )
2

(tan
2

1

3

1
)(tan

1

3

1

2

1

3

1

)3cos(32

)3cos(3

3

1 11
2222

                    

 

                  

                   Evaluate   


294 x

dx
I  

 

             Solution :-      


2)3(4 x

dx
I  Let  xu 3   dxdu 3   

3

du
dx   

c
x

c
u

c
a

u
du

ua

du

u

I 







 

 )
2

3
(sin

3

1
)

2
(sin

3

1
)(sin

3

11

3

1

32

1 111

2222
              

                 

                   Evaluate   )(sin

)cos(
2 x

dxx
I  Let  )sin(xu    dxxdu )cos(   

)cos(x

du
dx   

 

            Solution      





 c
u

duu
x

du

u

x

x

dxx
I

12)cos(

)cos(

)(sin

)cos( 2
2

22
  

        

                  

                Evaluate   dxxxI )3(sec3)3(tan 23  

 

              Solution :-      Let  )3tan( xu    dxxdu )3(sec3 2   
)3(sec3 2 x

du
dx   
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        dxxxI )3(sec3)3(tan 23 cxc
u

duu
x

du
xuI  

4
4

3

2

23 )]3[tan(
4

1

4)3(sec3
)3(sec3  

 

 

              Evaluate   
 dx

x

x
I

)2cos(1

)2(sin 2

 

 

           Solution :-         












)2cos(1

)2cos1)(2cos1(

)2cos(1

)2(cos1

)2cos(1

)2(sin 22

x

xx
dx

x

x
dx

x

x
I  

 

                         cxxdxx )2sin(
2

1
)]2cos(1[  

 

               Evaluate   
 dx

x

x
I

34
 

 

 

Solution :-      















 dx

x

x
I

2

2

3

)(4

     Let  2

3

xu    dxxdxxdu
2

3

2

3
2

1

   

x

du
dx

2

3
   





  c

xu

ua

du

x

du

u

x
)

2
(tan

3

1
)

2
(tan

2

1

3

2

)(3

2

2

3)(2

2
3

11

2222
 

 

                

             Evaluate   dxxI )(sec2  

 

Solution :-       cxdxxI )tan()(sec2  

 

               

                 Evaluate   




dx
x

x
I

2

1

1

)(sin
 

       

        Solution :-      Let  )(sin 1 xu    dx
x

du
21

1


   duxdx 21  
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c
x

c
u

uduIdux
x

u
dx

x

x
I

2

)]([sin

2
1

11

)(sin 212
2

22

1

 

 

 

 

 

               Evaluate   



 dx

e

e
dx

e

e
I

x

x

x

x

22 )(11
 

 

     Solution :-      Let  xeu    dxedu x     
xe

du
dx   

               








  cecu
u

du
I

e

du

u

e
dx

e

e
I x

x

x

x

x

)(tan)(tan
1)(1)(1

11

222
 

 

               Evaluate  
 
 dx

x

x
I

2
)ln(

 

     Solution :-      Let  )ln(xu    dx
x

du
1

     xdudx   

             
   

  c
xu

Iduuxdx
x

u
I

3

)ln(

3

33
2

2

 

 

    

How To Solve 

 

 

1   2)
1

(
x

x  

 

dxx x


32

2.  dx
x

x

  )(tan1

)(sec
2

2

  
dx

e

e
x

x

21
 

2 

 dxx)3(tan 2   dxx)4tan(    ]))(ln(1[ 2xx

dx
  x

x 3)][ln(
 

3 
dx

x

x


)][ln(sec2

  dx
xx

x

)sec(

)sin(2
   )1( xx

dx
  dxx)(sin2  

4 

 

9

4
xx

dx
 



0

3 )cos()(sin dxxx  dx
x

e ex




 

0

 
dx

x
x 2

)]ln[cos(
)tan(  
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Method [2] 
 

Certain Power Of Trigonometric   

Consider the following integrals forms 

 

A  duuu nm )(cos)(sin   duuu nm )(cosh)(sinh  

B  duuu nm )(sec)(tan   duuhu nm )(sec)(tanh  

C  duuu nm )(csc)(cot   duuhu nm )(csc)(coth  

 

Under Type (A  )  There are three cases 

 

 

Case () 
If ( m  ) is odd and ( + ive ) , We factor out   )sinh()sin( uu  and change the 

remaining even power of  )sinh()sin( uu  to  )cosh()cos( uu  using the identities 

 

1)(cosh)(sinh,)(cos1)(sin 2222  uuuu  

 

 

                  Evaluate  


 dxxxI )2(cos)2(sin 2

3

5  

            Solution :-  


 dxxxxI )2sin()2(cos)2(sin 2

3

4      

                

    dxxxxxdxxxxI )2sin()2(cos)2(cos)2(cos21)2sin()2(cos)2(cos1 2

3

422

32
2



   

 

          
















dxxxxx )2sin()2(cos)2(cos2)2(cos 2

5

2

1

2

3
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dxxxxxxx )2sin()2(cos)2sin()2(cos2)2sin()2(cos 2

5

2

1

2

3

                                             

c
xxx







2

7

)2(cos

2

1

2

3

)2(cos2

2

1

2

1

)2(cos

2

1 2

7

32

1

             

Case () 
If ( n  ) is odd and ( + ive ) , We factor out   )cosh()cos( uu  and change the 

remaining even power of  )cosh()cos( uu  to  )sinh()sin( uu  using the identities 

 

)(sinh1)(cosh,)(sin1)(cos 2222 uuuu   

 

                  

               Evaluate   dxxxI )3(cos)3(sin 34  

        

  Solution :-    dxxxxdxxxxI )3cos()3(sin)3(sin1)3cos()3(sin)3(cos 4242       

                 dxxxdxxxdxxxx )3cos()3(sin)3cos()3(sin)3cos()3(sin)3(sin 6464

    

 

Case () 
If both ( n  ) and ( m ) are even and (+ ive ) ,  ( or one of them zero ) we reduce 

the degree of the expression by using the identities 

 

2

1)2cosh(
)(cosh,

2

)2cos(1
)(cos

2

1)2cosh(
)(sinh,

2

)2cos(1
)(sin

22

22













u
u

u
u

u
u

u
u

 

 

 

                Evaluate   dxxxI )2(cos)2(sin 22  

 

         Solution :-          dxxdxxx   )4(cos1
4

1
)4cos(1)4cos(1

4

1 2  

                                                                                              

      cx
x

dxxdx
x


























 
  )8sin(

16

1

24

1
)8cos(

2

1

2

1

4

1

2

)8cos(1
1

4

1
 

 

Under Type (B  )  There are two cases 



Dr. Ahmed Sabah Aljilawi                                     A short mathematical review  

aljelawy2000@yahoo.com   mail-E 
24 

Case () 
If ( n  ) is even and ( + ive ) , We factor out   )(sec)(sec 22 uhu  and change the 

remaining even power of  )(sec)sec( uhu  to  )tanh()tan( uu  using the identities 

 

)(tanh1)(sec,)(tan1)(sec 2222 uuhuu   

 

 

                Evaluate  


 dxxxI )(tan)(sec 3

1

4  

 

             Solution :-     


 dxxxxdxxxx )(sec)(tan)(tan1)(sec)(tan)(sec 23

1

223

1

2  

                          c
xx

dxxxx 































 



3
8

)(tan

3
2

)(tan
2)(sec)(tan)(tan

3

8

3

2

23

5

3

1

 

 

Case () 
If ( m  ) is odd and ( + ive ) , We factor out      )tan()(sec)tan(sec uuhuu  and 

change the remaining even power of  )(sec)sec( uhu  to  )tanh()tan( uu  using the 

identities 

 

)(sec1)(tanh,1)(sec)(tan 2222 uhuuu   

 

                 

                   Evaluate  


 dxxxI )2(sec)2(tan 4

1

3  

 

             Solution :-   


 dxxxxxI )2tan()2sec()2(sec1)2(sec 4

5

2      

           c
x

dxxxxx

x



































 




4
1

sec

4
7

)2(sec

2

1
)2tan()2sec()2(sec)2(sec

)2(
4

1

4

7

4

5

4

3

 

             

Under Type (C  )  There are two cases similar to there of type (B  ) where the 

identities : 

1)(coth)(csc,1)(cot)(csc 2222  uuhuu  
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                   Evaluate   dxxxI )(csc)(cot 43
 

 

 

             Solution :-       

 

 

 

    

How To Solve 

 

 

1  dxx)2(sin5  

 

dxx )(csc2  dxx )(cos2   dxx)3(cot 4  

2 

 dxxx )sec()(tan3  

 

 dxxx )2(csc)2(cot 43

 

 dxx)2(sin3  

 dxxx )(sin)(cos 2

1

3

 

3 
dxxx )(cos)(sin 22

 

 

 dx
xx

)
2

(sec)
2

tan( 2  
 dxxx )(cos)(sin 24

 

 dxx)sin(  

 

 

Method [3] 
 

Trigonometric Substitutions  

If the integral involve one of the forms 





  22222222 ,,, auuauaua then 

the substitutions as follows : 

1    - If  22 ua                      Let  )(cos)sin( 2222  auaau   

2    - If   2222 , uaua       Let  )(sec)tan( 2222  auaau    

3    - If   22 au                    Let  )(tan)sec( 2222  aauau   
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22 ua   

u  

1 

  
u  

22 ua  

2 

u  
22 au  

3 

  

 

 

 

                   

 

 
 
 
 
 

                  Evaluate   
 dx

x

dx
I

24
 

            Solution :-  c
x

dx
x

dx
I 


 

 )
2

(tan
2

1

4

1

2
     

                   Let    ddx
xx

x )(sec2)
2

(tan
2

)tan()tan(2 21    

                     


  c
x

cdddI )
2

(tan
2

1

2

1

2

1

)(sec4

)(sec2

)(tan44

)(sec2 1

2

2

2

2










 

                    

 

                Evaluate  




2
3

2
1

21 dxxI  

       Solution :-  

3
)sin(

2

3

2

3
)cos(

6
)sin(

2

1

2

1
)sin(











xAtdx

xAtx
      

              





3

6

3

6

2

3

6

2

2

)2cos(1
)(cos)cos()(sin1
















 dddI          

     

 

                
4

3
)]

3
sin(

2

1

6
[)]

3

2
sin(

2

1

3
[

2

1
)2sin(

2

1 3

6






























 

 

 

 

a 

a a 
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                Evaluate  


 dx
x

x
I

72

 

 

         Solution :-  ddx
xx

x )tan()sec(7)
7

(sec
7

)sec()sec(7 1                                        

     


 


ddd
(θ

I )1)((sec7)(tan7)tan()sec(7.
)sec7

7)(sec7 22
2

 

  c
xx

c 







  )

7
(sec)]

7
(tan[sec7)tan(7 11  

 

 

 

 

 

 

 

                 

               Evaluate    dxxxI 23 9  

 

             Solution :-    ddxx )(sec3)tan(3 2  

                            ddI )(sec)(tan)9)(27()(sec3)sec(3)(tan27 3323                

       ddI )tan()sec()(sec)(sec)tan()sec()(sec1)(sec243 2422  

 

 

    

How To Solve 

 

 

1 





32

6

2 9xx

dx
 

 

 

2

0

2

2

4x

dxx
  

32

0

2

3

4x

dxx
  

5

0

22 5 dxxx  

2 




dx
x

x 94 2

 

 




dx

x

dx

2

3

2)9(

  
dx

x

x

)(cos2

)sin(

2
   22 )4(x

dx
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Method [4] 
 

Integral Involving Quadratic Function   

If the integral involve a quadratic function  ,2 baxx   We reduce it to the from 

 Bu 2  by completing the square as follows: 

  bu
a

b
a

x
a

b
a

axxbaxx 





































 2

2222
22

4244

 where 
2

a
xu   

And 
4

2a
bB    then the solution can be found by method [3] 

                   

 

                   Evaluate   
 dx

xx

dx
I

22
 

            Solution :-    








])1(1[]1)1[()112( 222 x

dx

x

dx

xx

dx
I      

                   Let   dxduxu  1  

                           


  cxcu
u

du
I )1(sin)(sin

1

11

2
 

                    

 

                

               Evaluate   




232 )22(

)54(

xx

x
I  

          Solution :-      









1)1(

)54(

)112(

)54(
2232 x

dxx

xx

dxx
I      

 

 

    

How To Solve 

 

 

1  

2

1

2 52xx

dx
 

 

 

2

1

2 569

3

xx

dx
 




0

1

2

3

23 xx

dxx
 

 

 



52

3
2 xx

x
 

2 
  5)sin(2)(sin

)cos(
2 xx

dxx

 

 


dx

xx

x

24

52(
 

 


dx

x

xx

2

22

  dxx)tan(  
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Method [5] 
 

Integration By Parts 

Consider    

 



duvwduvdwvdu

duvdwdvuduvdvudwvuw ...

 

 

  duvvudvu ..  

 

 

                  Evaluate   dxxI )ln(  

 

            Solution :-   
xv

x

dx
du

dxdvxu



 )ln(

    

 

                cxxxdxxxdx
x

xxxI )ln()ln(
1

)ln(            

 

 

                  Evaluate  
 dxxI )(tan 1  

 

 

    Solution :-      
xv

x

dx
du

dxdvxu






 

2

1

1

)(tan

 

 

cxxx
x

xdx
xxI 


 

 )1ln(
2

1
)(tan

1
)(tan 21

2

1  

 

         

                  

               Evaluate   dxxeI x  

         Solution :-      
x

x

evdxdu

dxedvxu




 

                             cexedxexeI xxxx    
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Tabular Integration  

Consider the integral of the form  dxxgxf )()(  in which  )(xf can be differential 

repeatedly to Zero and )(xg can be integral repeatedly without difficulty Tabular 

integration save a great deal of work as natural method consider from integration 

 

 

)(xf  and Its derivative )(xg  and Its Integrals 

)(xf  )(xg  

)(xf   
  )()( 1 xgdxxg  

)(xf   
  )()( 21 xgdxxg  

)(xf   
  )()( 32 xgdxxg  

    

)(1 xf n    

0)( xf n  )()(1 xgdxxg nn   

 

)()()()()()()()( 1
321 xgxfxgxfxgxfxgxfI n

n   

 

 

 

           Evaluate   dxexI x2  

 

         Solution :-       

)(xf  and Its derivative )(xg  and Its Integrals 

2x  xe  

x2  
  xx edxe  

2    xx edxe  

0  
  xx edxe  

 

cexeexdxexI xxxx   2222  

 

 

 

 

 

+ 

- 

+ 

+ 

- 

+ 
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                   Evaluate     dxxxxxI )2sin(132 23  

             Solution :-      

)(xf  and Its derivative )(xg  and Its Integrals 

132 23  xxx  )2sin( x  

343 2  xx    )2cos(
2

1
)2sin( xdxx  

46 x    )2sin(
4

1
)2cos(

2

1
xdxx  

6  
  )2cos(

8

1
)2sin(

4

1
xdxx  

0  )2sin(
16

1
)2cos(

8

1
xx   

I  

                  

                Evaluate   dxxeI x )sin(  

 

               Solution :-      
)cos(

)sin(

xvdxedu

dxxdveu

x

x




 

 

                            jxedxxexeI xxx   )cos()cos()cos(  

Where
)sin(

)cos(

xvdxedu

dxxdveu

x

x




  dxxej x )cos(              

 

  Ixedxxexej xxx )sin()sin()sin(  

 

 

 )sin()cos(
2

1
)sin()cos(2)sin()cos( xxexexeIIxexeI xxxxx   

       

How To Solve 

 

 

1   dxxx )1ln(2  

 

dxxx
 )(sec. 1  dxxx

 )(tan 12   dxx)2sin(  

2     dxxxx )ln(112   
 dxexxx x223 1  

 dxxe x )sin(    xx 1  

+ 

- 

+ 

- 
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3 
dxex x


3  

 dxxx )(sin1 12    dxxx
2

)ln(   dxx)]sin[ln(  

Method [6] 
 

Integration Of Rational Functions 

Definition :- A rational function is a quotient of two polynomials as 

   0
)(

)(
)(  m

m

n Q
xQ

xP
xR  Where )(xPn  and )(xQm  are polynomial of degree 

mandn   

 

 

  If  mn  we perform a long division until we obtain a rational function 

whose 

           number numerator degree  than or equal to the denominator degree   

 

 

                  Evaluate   


 dx

xx

xxxx
I

32

4326
3

245

 

 

            Solution :-    

 262  xx  

     323  xx  4326 245  xxxx  

 235 32 xxx   

 43526 234  xxxx  

 xxx 18126 24   

 41572 23  xxx  

 642 3  xx  

 10197 2  xx  

    

                 





















 dx

xx

xx
xxxdx

xx

xx
xxI

32

10197
23

3

1

32

10197
26

3

2
23

3

2
2  

              

    If  mn   we shall discuss three cases of separating 
)(

)(

xQ

xP

m

n  as a sum partial  

        Fractions 
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        Case (1)  If  the  m   factors of )(xQm  are all different and simple , that is  

               )21 ())(()( mm axaxaxxQ   , then we assign the sum of m  partial 

               fractions to these factors as follows :- 

            
)()()( 2

2

1

1

m

m

ax

A

ax

A

ax

A








   where mAAA ,,, 21   are constant 

               

                

                 Evaluate    







 dx

xxx

xx
dx

xx

xx
I

)1)(1(

3333 2

3

2

 

 

    Solution :-      
)1)(1(

)1()1()1)(1(

)1()1()1)(1(

332
















xxx

xxcxxBxxA

x

C

x

B

x

A

xxx

xx
 

)1()1()1)(1(332  xxcxxBxxAxx                        

 

2
1)11)(1(0011

2
70)11)(1(071

300)10)(10(30







CCxat

BBxat

AAxat

    

 

Or   
AxCBxCBA

CxCxBxBxAAxxx





)()(

33

2

2222

   

2
1

2
73

3

3

1









 CBA

A

CB

CBA

 

 

 















 )1ln(

2

1
)1ln(

2

7
)ln(3

1

21

1

273
xxxdx

xxx
I  

 

 

       Case (2)  Repeated factors of  )(xQm  

       Suppose rax )(   is the highest power of )( ax   which divided )(xQm  then 

        to this factor we assign the sum of  r  partial fractional as follows:- 

 

           
r

r

ax

A

ax

A

ax

A

)()()( 2
21








       where rAAA ,,, 21   are constant 

 

                  

               Evaluate   


 dx

xxxx

xxx
I

32

23

)2)(1()1(

243
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Solution :-  
32232

23

)2()2()2(1)1()1()2)(1()1(

243























x

G

x

F

x

E

X

D

x

C

x

B

x

A

xxxx

xxx  

      

 

           Evaluate   


 dx

xx

x
I

2)1)(2(

)5(
 

 

       Solution :-   
2

2

22 )1)(2(

)2()1)(2()1(

)1()1()2()1)(2(

)5(
 



















xx

xCxxBxA

x

C

x

B

x

A

xx

x    

 

 

  Case (3)  Repeated factors of  )(xQm  is )( 2 baxx   is not analysis we let  

       )( bax    

For Example :-   
11

1
22 




 x

bax

x
 because )1( 2 x  is not analysis  

                  

                   Evaluate   
 dx

xx

x
I

22 )1)(1(
 

 

          Solution :-        
2222 )1()1()1()1)(1( 










 x

D

x

C

x

BAx

xx

x
 

 

 

 

 

 

 

 

 

 

 

    

How To Solve 

 

 

1  


dx

x

xx

2

432

 

 

dx
xx

xxx

 



23

22
2

23

 dx
xx

x

 


3

4 1
  


dx

xx

x
2

2

)1)(1(

2
 

2 

 
dx

x

x

1

5
2

2

  


dx

xx

xx

)1)(1(

33
2

2

  
dx

xx

dx
22 )1(

 


dy
x

x 12
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Method [7] 
 

Integration Of Irrational Function 

 

If the integral contain a single irrational expression the from  

 qq baxbax

1

)()(   Let dzz
a

q
dxadxqzbaxzbaxz qqqq 11

1

)(     

 

                  

                Evaluate   







 dx

x

x
dx

x

x
I

21)2(

32

2

32
 

            Solution :-   Let    dxzdzxzxz  22)2( 22
1

     

                  



















 cxxczzdzzzdx

z

z
I 212332

2

)2()2(
3

2
2

3

2
2)12(22

3)2(2
 

 

                          

 

                Evaluate    





21323 2 xx

dx

xx

dx
I  

 

         Solution :-  Let    dxdzzxzxz  566
1

6)(      

                                                                                              

                             









 dz

z
z

z

dzz

zz

dzz

zz

dzz
I )

1

1
1(6

1
6

)1(
6

6 2

3

5

34

5

       

 

                             cxxxczzz 
















 6161312 ln(

2

1
6)1ln(

2

1
6  

 

                   

 

                  Evaluate   



 dx

x

x
dx

x

x
I

41

21

4 11
 

 

             Solution :-   Let    dxdzzxzxz  344
1

4)(  

                           






 dz

z
zzzzdz

z

z
dz

z

zz
I )

1

1
1(4

1
4

1

4. 234
532

 

                             







 czzzzzz )1ln(

2

1

3

1

4

1

5

1 2345  
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               Evaluate   





 dx
x

x
dx

x

x
I

313 )1(1
 

        

  Solution :-    Let    dxdzzxzxz  233
1

31)1(       

    

 

           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

How To Solve 

 

 

1  


dx

x

x

1

2
 

 

dxxx 1  dx
x

x

 


32)2(

12
 

 dxxx 312 )12(  

2 

 


dx

x

x

21.3

31.2
 

 

  )1( 4 xx

dx
  

dx
xx

x

1
   dxx2  
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21 t  
 

 

 

Method [8] 

 
Integration Of Rational Functions of Trigonometric  

   If the integral is a rational function of trigonometric substitution of )
2

tan(
x

t   

Will reduce the integral to a relational function of  t  which can be handle by 

method [6] mathematically speaking  

 

 

    
22

1

1

2

12
)(tan

2
)

2
tan(

t

dt
dx

t

dtdx
t

xx
t





   

22 1

1
)

2
cos(,

1
)

2
sin(

t

x

t

tx





  

 

 

2

2
22

2

1

1
)

2
(sin)

2
(cos)cos(

1

2
)

2
cos()

2
sin(2)sin(

t

txx
x

t

txx
x









2

2

2

1

1
)cos(

1

2
)sin(

t

t
x

t

t
x









 

 

 

                  Evaluate   
 dx

x

dx
I

)cos(44
 

 

            Solution :-     

























)1(4)1(5

2

1

1
45

1

2

)cos(44 22

2

2

2

tt

dt

t

t

dt
t

t

dx
x

dx
I  

                           





  c
x

ct
t

dt

t

dt
)]

2
tan(3[tan

3

2
)3(tan

3

2

)3(1

3

3

2

91
2 11

22
 

    

        

 

 

 

 

 

 

 

 

 

t  

1 

2

x  
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                   Evaluate   


)sin(4)cos(3 xx

dx
I  

 

Solution:- 

  

































383

2
833

2
8)1(3

2

1

2
4

1

1
3

1

2

222

22

2

2

tt

dt

tt

dt

tt

dt

t

t

t

t

t

dt

I  

 





)3)(13(383
2

2 tt

dt

tt

dt
I  

 

)3)(13(

)13()3(

)3)(13(

1

)3()13()3)(13(

1















 tt

tBtA

ttt

B

t

A

tt
 

 

10

1

10

3
)13()3(1  BAtBtA  

   




























 ctt

t

dt

t

dt
dt

tt
I )3ln(

5

1
)13ln(

5

1

310

1

13

3

10

1
2

3

101

13

103
2  

 

 

 

                   Evaluate  
  


2

2

)tan(1

)(sec

x

dxx
I  

 

Solution:-  let     
)(sec

)(sec)tan(
2

2

x

du
dxdxxduxu   

    
     








  cxcu

u

du

x

du

u

x

x

dxx
I ))(tan(tan)(tan

1)(sec
.

1

)(sec

)tan(1

)(sec 11

222

2

2

2

 

    

 

 

    

How To Solve 

 

 

1   )cos(25 x

dx
 

 

  )sin(2 x

dx
 dx

x

x

  )cos(45

)cos(
   )cos(2 x

dx
 

2 

  )sin()tan( xx

dx
   )cos(1 x

dx
   )sin(1 x

dx
   )cot()cos( xx

dx
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Mathcad Software 
 

 



Dr. Ahmed Sabah Aljilawi                                     A short mathematical review  

aljelawy2000@yahoo.com   mail-E 
40 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Dr. Ahmed Sabah Aljilawi                                     A short mathematical review  

aljelawy2000@yahoo.com   mail-E 
41 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Solve Function  

x 2 0 solve x 2
x
2

2x 3 0 solve x
3

1











x
2

1 solve x
i

i










x
2

e
2

 solve x
i exp 2 

1

2


i exp 2 

1

2
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Function Series -2 
 

f x( ) e
x



f x( ) series x 1 3 exp 1( ) exp 1( ) x 1( )
1

2
exp 1( ) x 1( )

2


 
ctionnFu y and, Factor,  SimplifExpand  -3 

 

a b( )
3

expand a
3

3 a
2

 b 3 a b
2

 b
3



a
3

3 a
2

 b 3 a b
2

 b
3

 factor a b( )
3



r s

s

s

r s


s

r s

simplify
r
2

s
2



  
 

ionsFloat and Substitution Funct -4 

 

 

 

 

a
2

b
5


substitute a c 1 b c 1

factor
c 9 c 7 c

4
5 c

3
 10 c

2
 

 
 

 

 

 

 

 

 

 

 

 

 

2 acos 0  float 7 3.141593

e float 40 2.718281828459045235360287471352662497757

x 3

x
2

substitute x y 1 2
y 1 2 3







y 1 4


sin  2
cos  4 substitute sin   u cos   k u

2
k
4
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Collect Function -5 

 

x
2

a y
2

 x
2

 2 y
2

 x x x y collect x a y
2

 1  x
2

 y 2 y
2

 1  x

x
2

a y
2

 x
2

 2 y
2

 x x x y collect y a x
2

 2 x  y
2

 x y x
2

x

x 3

x
2

substitute x y 1( )
2



expand

y
2

2 y 4 

y
4

4 y
3

 6 y
2

 4 y 1 


a
2

b
5


substitute a c 1 b c 1

factor
c 9 c 7 c

4
5 c

3
 10 c

2
 

 

3

19

47

93
 simplify

1172

1767
 3

19.0

47

93
 simplify .66327108092812676854

x
2

3 x 4

x 4
2 x 5 simplify 3 x 4 e

2 ln a( )
simplify a

2


sin x( )
2

cos x( )
2

 simplify 1

30 simplify 265252859812191058636308480000000

1

x 1

x

x 3


2 x

x 2
 factor

2 x
2

 9 x 6 x
3

 

x 1( ) x 3( ) x 2( )


1

n

i

i
2














yields
1

3
n 1( )

3


1

2
n 1( )

2


1

6
n

1

6










yields

2

10

k

1
1

k
3























yields
80926932541

99532800000
yields



2

y
0



xsin x( )




d




d 2 

0

2

x

2 x

x
2

y
x

2
1

x 1






d





d
32

3
2 ln 3( )

  




