
   

 

Chapter: 7. Integrals 

Exercise: 7.2 

1. Integrate the function 
2

2

1

x

x+
 

Solution:  

The given integral is 
2

2

1

x
dx

x+  

Put 
21t x= +  so that 2dt xdx=  

Hence, 

 

2

2

2 1

1

log

log 1

x
dx dt

x t

t C

x C

=
+

= +

= + +

 

 

Therefore, 
2

2

2
log 1

1

x
dx x C

x
= + +

+  

2. Integrate the function 
( )

2
log x

x
 

Solution: The given integral is 
( )

2
log x

dx
x  

Put logt x=  so that 
1

dt dx
x

=  

Hence, 

 

( )

( )

2

2

3

3

log

3

log

3

x
dx t dt

x

t
C

x
C

=

= +

= +

 

 



   

 

Therefore, 
( ) ( )

32
loglog

3

xx
dx C

x
= +  

3. Integrate the function 
1

logx x x+
 

Solution:  

The given integral is 
( )

1 1

log 1 log
dx dx

x x x x x
=

+ +    

 Put 1 logt x= +  so that 
1

dt dx
x

=  

Hence, 

 

( )

( )

1 1

log 1 log

1

log

log 1 log

dx dx
x x x x x

dx
t

t C

x C

=
+ +

=

= +

= + +

 

  

Therefore, ( )
1

log 1 log
log

dx x C
x x x

= + +
+  

 

4. Integrate the function ( )sin sin cosx x  

Solution:  

The given integral is ( )sin sin cosx x dx   

 Put cost x=  so that sindt xdx= −  

Hence, 

 

( )

( )

sin sin cos sin

cos

cos cos

x x dx tdt

t C

x C

= −

= +

= +

 
 



   

 

Therefore, ( ) ( )sin sin cos cos cosx x dx x C= +  

 

5. Integrate the function ( ) ( )sin cosax b ax b+ +  

Solution:  

The given integral is ( ) ( )sin cosax b ax b dx+ +   

 Put ( )sint ax b= +  so that ( )cosdt a ax b dx= +  

Hence, 

 

( ) ( )

( )

2

2

1
sin cos

1

2

1
sin

2

ax b ax b dx tdt
a

t
C

a

ax b C
a

+ + =

= +

= + +

 

 

Therefore, ( ) ( ) ( )21
sin cos sin

2
ax b ax b dx ax b C

a
+ + = + +  

6. Integrate the function ax b+  

Solution:  

The given integral is ax bdx+   

 Put ( )t ax b= +  so that dt adx=  

Hence, 

 

( )

3

2

3

2

1

1

3

2

2

3

ax bdx tdt
a

t

a

ax b
a

+ =

=

= +

 

 



   

 

Therefore, ( )
3

2
2

3
ax bdx ax b C

a
+ = + +  

 

7. Integrate the function 2x x +  

Solution:  

The given integral is 2x x dx+   

 Put 2t x= +  so that dt dx=  

Hence, 

 

( ) ( )

( ) ( )

3 1

2 2

5 3

2 2

5 3

2 2

2 2

2

2 2
2

5 3

2 4
2 2

5 3

x x dx t tdt

t dt t dt

t t C

x x C

+ = −

= −

 
= − + 

 

= + − + +

 

 
 

Therefore, ( ) ( ) ( )
5 3

2 2
2 4

2 2 2
5 3

x x dx x x C+ = + − + +  

8. Integrate the function 21 2x x+  

Solution: The given integral is 
21 2x x dx+   

 Put 
21 2t x= +  so that 4dt xdx=  

Hence, 

 

2 21
1 2 4 1 2

4

1

4

+ = +

=

 



x x dx x x dx

tdt

 



   

 

   

( )

3

2

3
2 2

1

34

2

1
1 2

6

= +

= + +

t
C

x C

 

Therefore, ( )
3

2 2 2
1

1 2 1 2
6

x x dx x C+ = + +  

 

9. Integrate the function ( ) 24 2 1x x x+ + +  

Solution:  

The given integral is ( ) ( )2 24 2 1 2 2 1 1x x x dx x x x dx+ + + = + + +    

 Put 2 1t x x= + +  so that ( )2 1dt x dx= +  

Hence, 

 

( ) ( )

( )

2 2

3

2

3
2 2

4 2 1 2 2 1 1

2

2
3

2

4
1

3

x x x dx x x x dx

tdt

t
C

x x C

+ + + = + + +

=

= +

= + + +

 



 

Therefore, ( ) ( )
3

2 2 2
4

4 2 1 1
3

x x x dx x x C+ + + = + + +  

10. Integrate the function 
1

x x−
 

Solution:  

The given integral is 
( )

1 1

1
dx dx

x x x x
 = 

− −
    



   

 

 Put 1t x= −  so that 
1

2
dt dx

x
=  

Hence, 

 

( )

( )

( )

1 1

1

1 1
2

2 1

1
2

2log

2log 1

dx dx
x x x x

dx
x x

dt
t

t C

x C

 = 
− −

 
=  

− 

=

= +

= − +

 



  

Therefore, ( )1
2log 1dx x C

x x
 = − +

−
  

11. Integrate the function 
4

x

x +
 

Solution:  

The given integral is 
4

x
dx

x +
  

( ) ( )

( )

1 1
1 1

2 2

3

2

4 4

4 4

4 4

4 4

1
4 4

4

4 4
4

3 1

2 2

2
4 8 4

3

x x
dx dx

x x

x
dx

x x

x dx dx
x

x x
C

x x C

+ − +

+ −
 = 

+ +

+
= − 

+ +

= + −
+

+ +
= − +

= + − + +

 



    

Therefore, ( )
2

4 8
34

x
dx x x C

x
= + − +

+
  



   

 

12. Integrate the function ( )
1

3 531x x−  

Solution:  

 The given integral is ( )
1

3 531x x dx−  

  Put 3 1t x= −  so that 23dt x dx=  

Hence, 

 

( ) ( ) ( )

( )

( ) ( ) ( )

1 1
3 5 3 2 33 3

1

3

4 1

3 3

7 4

3 3

7 4

3 3

4 1
3 3 33 3

1
1 1 3

3

1
1

3

1

3

1 1

7 43 3

3 3

1 1

7 4

1 1
1 1 1

7 4

x x dx x x x dx

t t dt

t t dt

t t

t t C

x x x C

− = −

= +

= +

   
   

= +   
   
   

= + +

 
= − − + − + 

 

 





 

Therefore, ( ) ( ) ( ) ( )
1 4 1

3 5 3 3 33 3 3
1 1

1 1 1 1
7 4

x x dx x x x C
 

− = − − + − + 
 

  

13. Integrate the function 
( )

2

3
32 3

x

x+
 

Solution:  

 The given integral is 
( )

2

3
32 3

x
dx

x+
  

  Put 
32 3t x= +  so that 

29dt x dx=  

Hence, 



   

 

 

( ) ( )

( )

2 2

3 3
3 3

3

3 1

2

2
3

1 9

92 3 2 3

1

9

1

9 3 1

1

18

1

18 2 3

x x
dx dx

x x

t dt

t

t

C
x

−

− +

=
+ +

=

 
=  

− + 

= −

= − +
+

 



 

Therefore, 
( ) ( )

2

3 2
3 3

1

2 3 18 2 3

x
dx C

x x
= − +

+ +
  

14. Find the integral of the function 
( )

1

log
m

x x
 

Solution:  

 The given integral is 
( )

1

log
m

dx
x x
  

  Put logt x=  so that 
1

dt dx
x

=  

Hence, 

( )

( )

1

1

1 1

log

1

log

1

m m

m

m

dx dt
tx x

t
C

m

x
C

m

− +

− +

=

= +
− +

= +
− +

 

 

Therefore, 
( )

( )
1

log1

1log

m

m

x
dx C

mx x

− +

= +
− +  

15. Integrate the function 
29 4

x

x−
 

Solution:  



   

 

 The given integral is 
29 4

x
dx

x−  

  Put 29 4t x= − , so that 8dt x= −  

 Hence, the integral can be rewrite as  

  

( )

( )

2 2

2

1 8

9 4 8 9 4

1

8

1
log

8

1
log 9 4

8

x x
dx dx

x x

dt

t

t C

x C

−
= −

− −

= −

= − +

= − − +

 


 

 Therefore, ( )2

2

1
log 9 4

9 4 8

x
dx x C

x
= − − +

−  

16. Find the integral of the function 2 3xe +  

Solution:  

 The given integral is 2 3xe dx+

  

  Put 2 3t x= + , so that 2dt dx=  

 Hence, the given integral can be rewrite as  

   

( )2 3 2 3

2 3

1
2

2

1

2

1

2

1

2

x x

t

t

x

e dx e dx

e dt

e C

e C

+ +

+

=

=

= +

= +

 


 

 Therefore, 
2 3 2 31

2

x xe dx e C+ += +  

 



   

 

17. Find the integral of the function 2x

x

e
 

Solution:  

 The given integral is 2x

x
dx

e
  

  Put 2 ,t x=  so that 2dt xdx=  

 Hence the integral can be rewrite as  

  

2 2

2

1 2

2

1

2

1

2

1

2

1

2

x x

t

t

t

x

x x
dx dx

e e

dt

e

e dt

e C

e C

−

−

−

=

=

=

= − +

= − +

 



  

 Therefore, 
2

2

1

2

x

x

x
dx e C

e

−= − +  

18. Find the integral of the function 

1tan

21

xe

x

−

+
 

Solution:  

 The given integral is 

1tan

21

xe
dx

x

−

+
 

  Put 1tan ,t x−=  so that 
2

1

1
dt dx

x
=

+
 

 Hence the integral can be rewrite as  

  

1

1

tan

2

tan

1

x
t

t

x

e
dx e dt

x

e C

e C

−

−

=
+

= +

= +

 

 



   

 

 Therefore, 

1

1
tan

tan

21

x
xe

dx e C
x

−

−

= +
+

 

19. Find the integral of the function 
2

2

1

1

x

x

e

e

−

+
 

Solution:  

 The given integral is  

2

2

1

1

x x x

x x x

e e e
dx dx

e e e

−

−

− −
=

+ +  , by dividing both numerator and denominator with 

xe  

  Put x xt e e−= +  so that ( )x xdt e e dx−= −  

 Hence the integral can be rewrite as  

  

( )

( )

2

2

1

1

ln

ln

x x x

x x x

x x

e e e
dx dx

e e e

dt

t

t C

e e C

−

−

−

− −
=

+ +

=

= +

= + +

 

  

 Therefore, ( )
2

2

1
ln

1

x
x x

x

e
dx e e C

e

−−
= + +

+  

20. Find the integral of the function 
2 2

2 2

x x

x x

e e

e e

−

−

−

+
 

Solution:  

 The given integral is  

2 2

2 2

x x

x x

e e
dx

e e

−

−

−

+ , by dividing both numerator and denominator with 
xe  

  Put 
2 2x xt e e−= +  so that ( )2 22 x xdt e e dx−= −  

 Hence the integral can be rewrite as  



   

 

  

( )

( )

( )

2 22 2

2 2 2 2

2 2

21

2

1

2

1
log

2

1
log

2

x xx x

x x x x

x x

e ee e
dx dx

e e e e

dt

t

t C

e e C

−−

− −

−

−−
=

+ +

=

= +

= + +

 


 

 Therefore, ( )
2 2

2 2

2 2

1
log

2

x x
x x

x x

e e
dx e e C

e e

−
−

−

−
= + +

+  

21. Find the integral of the function ( )2tan 2 3x −  

Solution:  

 The given integral is ( ) ( )( )2 2tan 2 3 sec 2 3 1x dx x dx− = − −   

  Put 2 3t x= −  so that 2dt dx=  

 Hence the integral can be rewrite as  

  

( ) ( )( )

( )( )

( )( )

( )( )

( ) ( )

( )

2 2

2

2

tan 2 3 sec 2 3 1

1
sec 2 3 1 2

2

1
sec 1

2

1
tan

2

1
tan 2 3 2 3

2

1
tan 2 3

2

x dx x dx

x dx

t dt

t t c

x x c

x x C

− = − −

= − −

= −

= − +

= − − − +

= − − +

 




 

 Therefore, ( ) ( )2 1
tan 2 3 tan 2 3

2
x dx x x C− = − − +  

 

 

 



   

 

22. Find the integral of the function ( )2sec 7 4x−  

Solution:  

 The given integral is ( )2sec 7 4x dx−  

  Put 7 4t x= −  so that 4dt dx= −  

 Hence the integral can be rewrite as  

  

( ) ( ) ( )

( )

( )

2 2

2

1
sec 7 4 sec 7 4 4

4

1
sec

4

1
tan

4

1
tan 7 4

4

x dx x dx

tdt

t C

x C

− = − − −

= −

= − +

= − − +

 


 

 Therefore, ( ) ( )2 1
sec 7 4 tan 7 4

4
x dx x C− = − − +  

23. Find the integral of the function 
1

2

sin

1

x

x

−

−
 

Solution:  

 The given integral is 
1

2

sin

1

x
dx

x

−

−
  

  Put 1sin ,t x−=  so that 
2

1

1
dt dx

x
=

−
 

 Hence the integral can be rewrite as  

  

( )

1

2

2

2
1

sin

1

2

sin

2

x
dx tdt

x

t
C

x
C

−

−

=
−

= +

= +

 

 



   

 

 Therefore, 
( )

2
11

2

sinsin

21

xx
dx C

x

−−

= +
−

  

24. Find the integral of the function 
2cos 3sin

6cos 4sin

x x

x x

−

+
 

Solution:  

  The given integral is 
2cos 3sin

6cos 4sin

x x
dx

x x

−

+  

   Put ( )3cos 2sint x x= +  so that ( )2cos 3sindt x x dx= −  

  Hence the integral can be rewrite as  

   

( )

2cos 3sin 1 2cos 3sin

6cos 4sin 2 3cos 2sin

1

2

1
ln

2

1
ln 3cos 2sin

2

x x x x
dx dx

x x x x

dt

t

t C

x x C

− −
=

+ +

=

= +

= + +

 


 

 Therefore, 
2cos 3sin 1

ln 3cos 2sin
6cos 4sin 2

x x
dx x x C

x x

−
= + +

+  

25. Find the integral of the function 
( )

22

1

cos 1 tanx x−
 

Solution:  

 The given integral is 
( ) ( )

2

2 22

1 sec

cos 1 tan 1 tan

x
dx dx

x x x
=

− −
   

  Put 1 tant x= −  so that 
2secdt xdx= −  

 Hence the integral can be rewrite as  



   

 

   

( ) ( )

2

2 22

2

1

1 sec

cos 1 tan 1 tan

1

1

1

1 tan

x
dx dx

x x x

dt

t

t

t

x

−

−
= −

− −

= −

= −
−

=

=
−

 



 

  Therefore, 
( )

22

1 1

1 tancos 1 tan
dx

xx x
=

−−
  

26. Find the integral of the function 
cos x

x
 

Solution:  

 The given integral is 
cos x

dx
x

  

  Put t x=  so that 
1

2
dt dx

x
=  

 Hence the integral can be rewrite as  

   

( )

( )

cos cos
2

2

2 cos

2 sin

2sin

x x
dx dx

x x

tdt

t C

x C

=

=

= +

= +

 

  

Therefore, ( )cos
2sin

x
dx x C

x
= +  

 

 



   

 

27. Find the integral of the function  sin 2 cos2x x  

Solution:  

 The given integral is sin 2 cos2x xdx  

  Put sin 2t x= , so that 2cos2dt x=  

 The integral can be rewrite as  

   

( )

3

2

3

2

3

2

1
sin 2 cos2 sin 2 2cos2

2

1

2

1 2

2 3

1

3

1
sin 2

3

x xdx x xdx

tdt

t C

t C

x C

=

=

=  +

= +

= +

 



 

 Therefore, ( )
3

2
1

sin 2 cos2 sin 2
3

x xdx x C= +  

28. Find the integral of the function  
cos

1 sin

x

x+
 

Solution:  

 The given integral is 
cos

1 sin

x
dx

x+
  

  Put 1 sint x= + , so that cosdt xdx=  

 The integral can be rewrite as  

   

cos

1 sin

2

2 1 sin

x dt
dx

x t

t C

x C

=
+

= +

= + +

 

 

 Therefore, 
cos

2 1 sin
1 sin

x
dx x C

x
= + +

+
  



   

 

29. Find the integral of the function  cot logsinx x  

Solution:  

 The given integral is cot logsinx xdx  

  Put logsint x= , so that 
1

cos
sin

dt xdx
x

=  

 The integral can be rewrite as  

   

( )

2

2

1
cot logsin logsin cos

sin

2

1
logsin

2

x xdx x xdx
x

tdt

t
C

x C

=

=

= +

= +

 


 

Therefore, ( )
21

cot logsin logsin
2

x xdx x C= +  

30. Find the integral of the function 
sin

1 cos

x

x+
 

Solution:  

 The given integral is 
sin

1 cos

x
dx

x+  

  Put 1 cost x= + , so that sindt x= −  

 Hence, the given integral becomes  

  

( )

( )

sin sin

1 cos 1 cos

ln

ln 1 cos

x x
dx dx

x x

dt

t

t C

x C

−
= −

+ +

= −

= − +

= − + +

 

  

 Therefore, ( )
sin

ln 1 cos
1 cos

x
dx x C

x
= − + +

+  



   

 

 

31. Find the integral of the function 
( )

2

sin

1 cos

x

x+
 

Solution:  

 The given integral is 
( )

2

sin

1 cos

x
dx

x+
  

  Put 1 cost x= + , so that sindt x= −  

 Hence, the given integral becomes  

  

( ) ( )
2 2

2

sin sin

1 cos 1 cos

1

1

1 cos

x x
dx dx

x x

dt

t

C
t

C
x

−
= −

+ +

= −

= +

= +
+

 


 

 Therefore, 
( )

2

sin 1

1 cos1 cos

x
dx C

xx
= +

++
  

32. Find the integral of the function 
1

1 cot x+
 

Solution:  

 The given integral is 
1

1 cot
dx

x+  

   

( ) ( )

1 1

cos1 cot 1
sin

sin

sin cos

1 2sin

2 sin cos

sin cos sin cos1

2 sin cos

dx dx
xx

x

x
dx

x x

x
dx

x x

x x x x
dx

x x

=
+ +

=
+

=
+

+ + −
=

+

 







 



   

 

  Put sinx cosx t+ = , so that ( )cos sinx x dx dt− =  

  The above integral becomes  

   ( )

( )

1 cos sin 1
1

2 sin cos 2 2

1
ln

2 2

1
ln sin cos

2 2

x x x dt
dx C

x x t

x
t C

x
x x C

− 
− = − + 

+ 

= − +

= − + +

 

  

   Therefore, ( )
1 1

ln sin cos
1 cot 2 2

x
dx x x C

x
= − + +

+  

 

33. Find the integral of the function 
1

1 tan x−
 

Solution:  

 The given integral is 
1

1 tan
dx

x−  

   

( ) ( )

1 1

sin1 tan 1
cos

cos

cos sin

1 2cos

2 cos sin

cos sin cos sin1

2 cos sin

dx dx
xx

x

x
dx

x x

x
dx

x x

x x x x
dx

x x

=
− −

=
−

=
−

+ + −
=

−

 







 

  Put sincosx x t− = , so that ( )sin cosx x dx dt− − =  

  The above integral becomes  

   
1 cos sin 1

1
2 cos sin 2 2

− − 
− = − + 

− 
 

x x x dt
dx C

x x t
  



   

 

      

( )

( )

1
ln

2 2

1
ln cos sin

2 2

= − +

= − − +

x
t C

x
x x C

 

   Therefore, ( )
1 1

ln cos sin
1 tan 2 2

x
dx x x C

x
= − − +

−  

34. Find the integral of the function 
tan

sin cos

x

x x
 

Solution:  

 The given integral is 
tan

sin cos

x
dx

x x  

 The above integral rewrite and simplify as below 

 

  

2

2

2

tan tan

sinsin cos cos
cos

tan sec

tan

sec

tan

x x
dx dx

xx x x
x

x x
dx

x

x
dx

x

=

=

=

 





 

  Put tan x t= , so that 
2sec xdx dt=  

   

2

1

2

sec

tan

1

2

2

2 tan

x dt
dx

x t

t
C

t C

x C

=

= +

= +

= +

 

 

 Therefore, 
tan

2 tan
sin cos

x
dx x C

x x
= +  

 



   

 

35. Find the integral of the function 
( )

2
1 log x

x

+
 

Solution:  

 The given integral is 
( )

2
1 log x

dx
x

+
  

 Put 1 log x t+ = , so that 
1

dx dt
x

=  

 Hence,  

  

( )

( )

2

2

3

3

1 log

3

1 log

3

x
dx t dt

x

t
C

x
C

+
=

= +

+
= +

 

 

  Therefore, 
( ) ( )

2 3
1 log 1 log

3

x x
dx C

x

+ +
= +   

36. Find the integral of the function 
( ) ( )

2
1 logx x x

x

+ +
 

Solution:  

 The given integral is 
( ) ( )1 logx x x

dx
x

+ +
  

  Put logt x x= + , so that 
1

1dt dx
x

 
= + 
 

 

 The integral can be rewrite it as  



   

 

  

( ) ( )
( )

( )

2

2

1 log 1
log 1

2

log

2

x x x
dx x x dx

x x

tdt

t
C

x x
C

+ +  
= + + 

 

=

= +

+
= +

 


 

 Therefore, 
( ) ( ) ( )

2
1 log log

2

x x x x x
dx C

x

+ + +
= +  

  

37. Find the integral of the function 
( )3 1 4

8

sin tan

1

x x

x

−

+
 

Solution:  

 The given integral is 
( )3 1 4

8

sin tan

1

x x
dx

x

−

+  

  Put
1 4tan x t− = , so that ( )3

8

1
4

1
x dx dt

x
=

+
 

 The integral becomes  

  

( )

( )

( )( )

3 1 4

8

1 4

sin tan 1
sin

1 4

1
cos

4

1
cos tan

4

x x
dx tdt

x

t C

x C

−

−

=
+

= − +

= − +

 

 

 Therefore, 
( )

( )( )
3 1 4

1 4

8

sin tan 1
cos tan

1 4

x x
dx x C

x

−

−= − +
+  

 

 

 



   

 

38. 
9

10

10 10 log 10

10

x

e

x

x
dx

x

+
=

+  

1) 1010x x C− +     2) 1010x x C+ +    

3) ( )
1

1010x x C
−

+ +     4) ( )10log 10x x C+ +  

Solution: 

 The given integral is 
9

10

10 10 log 10

10

x

e

x

x
dx

x

+

+  

  Put 10 10xt x= + , so that ( )910 10 log 10x

edt x dx= +  

 The integral becomes  

  ( )

( )

9

10

10

10 10 log 10 1

10

log

log 10

x

e

x

x

x
dx dt

x t

t C

x C

+
=

+

= +

= + +

 

 

 Therefore, the option 4 is correct.  

39. 
2 2sin cos

dx

x x
=  

1) tan cotx x C+ +     2) tan cotx x C− +    

3) tan cotx x C+     4) tan cot 2x x C− +  

Solution:  

 The given integral becomes  

  

( )

2 2

2 2 2 2

2 2

2 2

sin cos

sin cos sin cos

1 1

cos sin

sec csc

tan cot

dx x x
dx

x x x x

dx
x x

x x dx

x x C

+
=

 
= + 

 

= +

= − +

 





 

 Therefore, option 2 is correct. 


