ASSIGNMENT 16 : INTEGRATION BY SUBSTITUTION.
Find the integrals of these:

1. ( 3x2(x3 + 2)5 dx
2. ( x(3x2 – 5)4 dx
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4. (         
5.  (sin3 (x) cos(x) dx
6.  (  tan (x) sec2 (x)   dx


7.    (

8.    ( 
9.   ( tan (x) dx

10.  ( x√(x2 – 4)  dx

11. ( x (x – 3)4 dx


12. (  

13. (

14. ( 
15. ( cos(x) esin(x)  dx


16. ( 

17.  ( 16sin (5x) cos (3x) dx

18. ( cos (3x) sin(x) dx

19. ( cos (2x) cos(x) dx

20. ( 4sin (5x) sin (3x) dx

21. (
using the subs  u = x2 + 1


22.  (
using the subs u = x – 1 

23.  ( sin2 (x) dx

using cos (2x) = 1 – 2 sin2(x)
24. ( cos2 (x) dx

25.  If y = x loge (x) 

    find   dy
             dx 

and hence find :

     ( loge (x) dx

ASSIGNMENT 16 ANSWERS.

1. ( 3x2(x3 + 2)5 dx       u = x3 + 2

                                     du = 3x2 dx
  = (   u5 du

 =  u6 + c   =  (x3 + 2)6  + c

        6                 6

2. ( x(3x2 – 5)4 dx        u = 3x2 – 5 

                                      du = 6x dx

 =   (   u4 du                       du = x dx

            6                             6

=      u5   + c   = (3x2 – 5 )5  + c

        30                  30


3. (                        u = x2 – 3 

                            du = 2x dx

= (   1/u du

= ln u + c    = ln (x2 – 3 )  + c


4. (                       u = x2 + 1

                        du = x dx

                                     2

= (   u-3 du

         2

=  u-2   + c  =   (x2 + 1) -2  + c

    –4                    –4

5.  ( sin3x cos x dx             u = sin x

                                        du = cos x dx                     

=  (  u3 du

=   u4    + c     =    sin4x       + c
      4                        4

6.  (  tan x sec2x   dx     u = tan x

                                      du = sec2x dx

= ( u du  
=   u2   + c   =      tan2x     + c

     2                        2


7.    (                 u = sin x

                                    du = cos x dx

=  (  du               =   ( u-4 du

          u4

=   u-3     + c     =     sin -3 x   + c

      –3                          –3  


8.    (                u = sin x

                                  du = cos x dx                                  

= ( du    =   ln(u) + c  = ln (sin x) + c

         u

9.   (tan x dx = ( sin x dx   u = cos x

                             cos x     du = –sinxdx

= ( – du    = – ln u + c  = – ln(cos x)+c 

           u

10.  ( x√(x2 – 4)  dx     u = x2 – 4 

                                     du = x dx

                                      2

= ( u1/2   du  =  2u3/2   + c

         2              3×2

 = (x2 – 4)3/2   + c

        3

11. ( x (x – 3)4 dx       u = x – 3 

                                   du = dx 

= ( (u + 3) u4 du   =( u5 + 3u4 du

=   u6 + 3u5 + c

     6       5

= (x – 3)6 + 3(x – 3)5 + c     

       6                 5
12. (              u = x + 2

                   du = dx  
= ( u – 2 du   = (  1 – 2  du

         u                         u

=   u – 2ln u  + c

= x + 2 – 2ln(x + 2) + c

13. (                 u = 2x – 3
du = 2dx

= ( 4x  2dx               2x = u + 3
       √(2x – 3)            4x = 2u + 6 

=( (2u + 6) du   =   (  2u1/2 + 6 u-1/2 du
          u1/2 
=  2 u3/2 × 2  +  6 u1/2 ×2
                3 
= 4(2x – 3)3/2    + 12(2x – 3) ½  + c
         3
14. (                   u = x3 + 2x2 -5     
                                     du = 3x2 +4x dx

=( du  = log u + c= log(x3 + 2x2 –5)+c     
       u

15. ( cos x e sin x  dx   

u = sin x            or      u = esin x

du = cos xdx           du = cos x esin xdx

=( eudu           or            ( du               

           =  esin x  + c

16. (                     u = x + 4

                              du = dx

(  u – 1 du   = ( 1 –   1 du
        u                         u

=  u – log u + c = x + 4 – log (x + 4) +c


17.  (16sin 5x cos 3x dx

=16 ( sin 8x + sin 2x dx
2


= 8     – cos 8x  –   cos 2x                 + c

8               2

= – cos 8x –  4cos 2x + c


18. ( cos 3x sin x dx

=  ½ ( sin 4x – sin 2x dx

= ½(    –cos 4x   + cos 2x  )  + c
4                2

=   ​– cos 4x  + cos 2x    + c
             8            4

19. ( cos 2x cos x dx

= ½ ( cos 3x + cos x  dx
= ½  (  sin 3x   +  sin x  )  + c

               3

= sin 3x  +  sin x   + c

     6              2 

20. (4sin 5x sin 3x dx

= – 4   ( cos 8x – cos 2x dx
       2 

= –2 (  sin 8x  – sin 2x )  + c

8           2

= –sin 8x  + sin 2x  + c

        4           


21. (
using the subs  u = x2 + 1

                        du = 2x dx

                        x2 = u – 1 

 =( x2  2x dx
         x2 + 1

=( (u – 1) du    = (  1 – 1  du
          u                          u

= u – logu + c = x2 + 1 – loge(x2+1)+c


                         OR

               2x

x2 + 1 ) 2x3 

              2x3 + 2x

                    – 2x 

( 2x – 2x     dx

             x2 + 1

= x2 – log (x2 + 1) + c

The fact that the 1st one has “ + 1” and
the 2nd does not, is not important.     Any difference is included in the constant “c”. 

22.  (
using the subs u = x – 1 

                      du = dx       x2 = (u + 1)2
=( (u2 + 2u + 1) du
             u
= ( u + 2 + 1  du
                   u
= u2 + 2u + log u + c
    2

= (x – 1)2 + 2(x – 1) + log(x – 1) + c

        2

23.  ( sin2 x dx

using cos 2x = 1 – 2 sin2x

           sin2x =  1 – cos 2x
                               2

=½( 1 – cos 2x  dx
= ½ ( x – sin 2x)  + c

                   2

=  x – sin 2x   + c

    2        4

24. ( cos2 x dx    cos 2x = 2 cos2x – 1 
                            cos2 x = cos 2x – 1 
                                               2
=  ½ (cos 2x – 1 dx

= ½ ( sin 2x  –  x )  + c

            2

= sin 2x – x  + c
      4         2
25.  If y = x loge x 

      dy  = x×1  +  log x  = 1 + logx

      dx          x  

hence :

     ( loge x dx  = x log x   –   x   + c   
  2x       dx


x2 – 3 





    x        dx


 (x2 + 1)3





  cos (x)  dx 


   sin4 (x) 





cos (x)  dx


sin (x)





    x   dx   


 x + 2





  8x  dx


√(2x – 3)





 3x2 + 4x    dx


x3 + 2x2 – 5 





x + 3 dx


x + 4





  2x3 dx


  x2 + 1





  x2  dx


x – 1 





  2x       dx


x2 – 3 





     x   dx


(x2 + 1)3





  cos x  dx 


   sin4 x 





cos x  dx


sin x
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    x   dx   


 x + 2





  8x  dx


√(2x – 3)





 3x2 + 4x    dx


x3 + 2x2 – 5 





x + 3 dx


x + 4





  2x3 dx


  x2 + 1





  x2  dx


x – 1 
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