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       Tutoring Sheet #18 – Solution 
                      

     a.   u = x2 + 1  du = 2xdx ⇒  dx = 
x

du
2

∫

 

        = ( ) dxxx
2/323 1+ duux

x
duux ∫∫ = 2/322/33

2
1

2
 

        But u = x2 + 1 ⇒  x2 = u – 1 , duuu∫ − 2/3)1(
2
1

 

Cuuduuduu +−=− ∫∫ 52
1

72
1

2
1

2
1 2/52

7

2/32/5           =  

22

Cx +2(           = xCuu +−+=+×−× 2/52/722/52
7

)1
5
1)1(12121

∫ dxex x35

 
75272

 
 

    b.   , u = x3 + 1  ⇒  du = 3x2 dx ⇒  dx = 23x
du

∫ dxex x35

 

         = ∫ 2
5

3x
duex u  = ∫ duex u3

3
1

 

         But u = x3  , ∫ duueu

3
1

3xe
3x

( )x 2∫ +

 = ueu – eu  + C  ( By Parts) 

                              = (1/3) (x3 - e  ) +  C  
 

    c.     , By parts  xdxln2

dx1
      u = lnx  ⇒  du =                 

x
     dv = (x+2)2  

            v = xxxdxxxdxx 42
3

)44()2( 2
3

22 ++=++=+∫ ∫  



For comments, corrections, etc…Please contact Ahnaf Abbas: ahnaf@mathyards.com 

Sharjah Institute of Technology          

  
 

 
 

http://www.sit.ac.ae/hnd/index.html 
     

2

∫

        

   , using  ( ) xdxx ln2 2+ ∫ ∫−= vduuvudv

dx
xx ++ 42 2

3

   = xxx ln)42 2 +
x
3

3

+
x∫

x
3(  -  

    Now : dx
x

xx

∫
++ 2

3
2

3

x4
dxxx)4+x 122

3
( −∫ +
x3

=  

   = dxxx )42
3

(
2

∫ ++ = Cxxx +++ 4
9
1 23

2

 

  

                 = ( )x 2∫ + xdxln xxx 42
3

( 2
3

++ xln) - Cxx +−−
9
1 23 x4  

 

             d. ∫
dx ⇒
+ xe1

  , u = 1+ex  du = ex dx ⇒  dx = xe
du

  

∫∫ = xueu
ex du
du

  , but u = 1+ex ⇒  ex = u – 1                  = 

   = ∫
− )1(uu

du
   , By partial fractions  

1−
+

u
b

)1(
1

=
− u

a
uu

       

      1 = a(u-1) + bu ⇒  a = - 1 , b = 1  
      

      ∫ − )1(uu
du

 = ∫∫ −
+

1u
du

u
du−

 = -ln|u| + ln|u-1| + C  

 
     = -lnex + ln|ex-1| + C = -x + ln|ex-1| + C  
 
 
 



For comments, corrections, etc…Please contact Ahnaf Abbas: ahnaf@mathyards.com 

Sharjah Institute of Technology          

  
 

 
 

http://www.sit.ac.ae/hnd/index.html 
     

3

        

e. 
( )( )∫     , u = lnx  ⇒  du = 
ln xdx

+1ln 2xx
dx

x
1

                

∫ +12u
udu

      , t = u2 + 1  dt = 2udu  ⇒   =    

   = CxCuCt
t
dt

++=+=+=∫ )1)ln((ln
2
1ln

2
1ln

2
1

2
1 2+12  

( )
dx

x + 31
x

∫   , u = x+1 ⇒  du = dx  and x = u – 1               f.  

                = ∫ −−− −=− duuuduuu )()1( 323∫∫ =
− du

u
u 1

3  

                = C
x

CCuu
++

−
=++

−
=+−

−−

2

21 111
x + 2)1(

1
 

uu 2 + 21−− 21
xdxx 53 cossin∫           g.   

               u = cosx   ⇒  du = - sinx dx  ⇒  dx = 
x

du
sin
−

      

               = xdxx 53 cossin∫ x
duxu

sin
sin 53 −

×∫ du52∫−

2sin∫−

 =       xusin

              But sin2x = 1- cos2x = 1 – u2 

              =duxu5 CCuduu +
−

=+−=∫ 8
cos

8

8
7 x8

−  

          h. ( )∫ +− 65 xxx
dx

    , u = x ⇒  du = 
x

dx
2

 

dx = 2 x du  
 

( )∫ +−5 xxx
dx

6
=  

( ) ∫∫ +−
=

+− 65
2

65
2

ux
du

uxx
dux

 

 

x ⇒  u2 = x  But u = 

∫ +− 65
2

ux
du

 = ∫ − + 65
2 2 uu

du
  , By partial fractions  



For comments, corrections, etc…Please contact Ahnaf Abbas: ahnaf@mathyards.com 

Sharjah Institute of Technology          

  
 

 
 

http://www.sit.ac.ae/hnd/index.html 
     

4

      

        

32)3)(2 −(
1

65
1

2 −−−
=

+− uuuuuu

1

+=
ba

 

 
        = a(u-3) + b(u-2) ⇒  a = -1 , b = 1  
 

       ∫2 du
= Cu

uu
+−

−−
udxdx

+−−=+
−

∫ 3ln2
3

2
2

 ∫ 2ln22
+− 652 uu

          = C
u
uC

u
uCuu +⎟

⎠
⎞

⎜
⎝
⎛

−
−

=+
−
−

=+−+−
2

2
3ln

2
3ln22n3ln2 =      l2

C
x ⎟

⎠− 2
x⎜

⎛
ln +⎟

⎞
⎜
⎝

−
2

3
 

 

i.  ∫ xx
dx

2costan
  , u = tanx   ⇒  du = 

dx
x2cos

   

= C     xCuCudu =+=+= n2/u
u

du
+= ∫∫ − ta22

2/1
1                    

2/1
 

 ∫
−+ dx

e
e

x

x1
    , u = 1 +  f.

xe−   ⇒  du = dx
e
e

x

x

−

−−

2
                

   ⇒  du = 
xx ee

e
22

−
−

−x dxdx −=   

Since
⎟
⎟
⎠

⎞
⎜
⎝

===
−

= −
−

−

−

−

− x
x

x

x

x

x

x e
e

ee
e

e 2
1

2
1)

2
1

2
)(

2

22

 ⎜
⎛ − −x ee (

∫
−

dx
e

e
x

x

=
+1

∫− duu2 = =− ∫ duu 2/12 Cu
+−

2/3
2

2/3

 

                   Cu
+−=

3
4 2/3

 =
)( Ce

+
+

−
−

3
14

2/

 
x 3


