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PHYSICS 

  

 

 

1. 
 2

2x

1 x
 

Ans. Let 1 + x2 = t 

 ∴ 2x dx = dt 

  


 2

2x 1
dx dt

t1 x
 

 = log |t| + C 

 = log |t + x2| + C 

 = log ( 1 + x2 ) + C 

2. 
 

2

log x

x
 

Ans. Let log |x| = t 

  
l

dx dt
x

 

 
 

  

2

2
log| x|

dx t dt
x

 

  
3t

C
3

 

 
 

 

3

log| x|
C

3
 

3. 


l

x xlog x
 

Ans. 
 


 

l l

x xlog x x t xlog x
 

 Let  1 + log x = t 

  
l

dx dt
x

 

  
l

dx dt
x

 

Integrals  
Exercise - 7.2 
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l l

dx dt
tx l log x

 

  log|t | C  

4. sin x ∙ sin (cos x) 

Ans. sin x ∙ sin (cos x) 

 Let cos x = t 

      sinx sin cosx dx sint dt  

      cost C  

  cost C  

   cos cosx C  

5.     sin ax b cos ax b  

Ans.    
       

   
2sin ax b cos ax b sin2 ax b

sin ax b cos ax b
2 2

 

   Let 2 ax b t  

  2adx dt  

 


  
sint dtsin2ax b 1

dx
2 2 2a

 

     
1

cost C
4a

 

 


  
1

cos2 ax b C
4a

 

6. ax b  

Ans.  Let ax b t  

 adx dt  

 
1

dx dt
a

 

    
1 1

2 2
1

ax b dx t dt
a
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3

21 t
C

3a

2

 

   
3

2
2

ax b C
3a

 

7. x x 2  

Ans.   Let x 2 t  

 dx dt  

     x x 2dx t 2 tdt  

    x x 2dx t 2 tdt  

 
   

 


3 1

2 2t 2t dt  

  
13

22t dt 2 t dt  

 
 

   
 
 
 

5 3

2 2t t
2 C

5 3

2 2

 

  
5 3

2 2
2 4

t t C
5 3

 

       
5 3

2 2
2 4

x 2 x 2 C
3 3

 

8.  2x 1 2x  

Ans.  2Let 1 2x t  

   4xdx dt  

    
tdt

x 1 2x2dx
4

  

 
1

2
1

t dt
4
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1

21 t
C

34

2

 

     

3
2 21

1 2x C
6

 

9.    24x 2 x x 1  

Ans.   2Let x x 1 t  

   2x 1 dx dt  

   
24x 2 x x 1 dx  

   2 t dt  

   2 t dt  

  

 
 

  
 
 
 

3

2t
2 C

3

2

 

      

3
2 24

x x 1 C
3

 

10. 


1

x x
 

Ans. 

 


 

1 1

x x x x 1
 

   Let x 1 1   

 
1

dx t
2 x

  

 
 


 

1 2
dx dt

tx x 1
  

 2log|t | C   

  2log| x t | C  
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11. 
x

,x 0
x

 

Ans.  Let x 4 t  

  dx dt  

 



 

t 4x
dx

x 4 t
  

 
  

 


4
t dt

t
  

 
 

   
 
 
 

3 1

2 2t t
4 C

3 1

2 2

   

     
3 1

2 2
2

t 8 t C
3

  

   
1 1

2 2
2

t t 8t C
3

  

   
1

2
2

t t 12 C
3

   

       
1

2
2

x 4 x 4 12 C
3

  

    
2

x 4 x 8 C
3

 

12.  
1

3 53x 1 x  

Ans. 3Let x 1 t     

23x dx dt     

   
1 1

3 5 3 3 23 3x 1 x dx x 1 x x dx        

 
1

3
dt

t t 1
3
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7 4

3 31 t t
C

7 43

3 3

 
 

   
 
  

  

7 4

3 3
1 3 3

t t C
3 7 4

 
   

  

  

   
7 4

3 33 31 1
x 1 x 1 C

7 4
      

13. 

 

2

3

x

2 3x
 

Ans. 3Let 2 3x t   

 29x dx dt    

   

2

3 3

x 1 dt
dx

92 3x t
 


    

21 t
C

9 2

 
  

 
  

2

1 1
C

18 t

 
  

 
  

 
2

3

1
C

18 2 3x


 



 

14. 

 
m

1
,x 0

x log x
  

Ans. Let logx t  

 
1

dx dt
x

     

   
m m

1 dt
dx

x logx t
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m 1t
C

1 m

  
  

 
  

 
 

1 m

log x
C

1 m



 


 

15. 
2

x

9 4x
 

Ans. 2Let9 4x t   

 8x dx dt    

2

x 1 1
dx

8 t9 4x


 


    

1
log | t | C

8


    

21
log|9 4x | C

8


    

16. 2x 3e   

Ans. Let 2x 3 t   

2dx dt   

2x 3 t1
e dx e dt

2
    

 t1
e C

2
   

 2x 31
e C

2


   

17. 
2x

x

e
 

Ans. 2Let x t   

2xdt dt    

2 tx

x 1 1
dx dt

2 ee
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11
e dt

2
    

11 e
C

2 1

 
  

 
  

2x1
e C

2
     

2x

1
C

2e


   

18. 

1tan

2

e x

1 x




 

Ans. 1Let tan x 1   

 
2

1
dx dt

1 x
 


  

1tan
t

2

e
dx e dt

1 x



 


     

te C     

tan 1xe C   

19. 

2x

2x

e 1

e 1




 

Ans. 

2x

2x

e 1

e 1




 

 Dividing numerator and denominator by ex, we obtain 

 

 

 

2x

x xx

x x2x

x

e 1

e ee
e ee 1

e











 

 
x xLet e e t    

 x 1e e dx dt     

2x x x

2x x x

e 1 e e
dt dt

e 1 e e
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dt

t
    

log| t | C    

x xlog|e e | C    

20. 

2x 2x

2x 2x

e e

e e








 

Ans. 
2x 2xLet e e t   

  2x 2x2e 2e dx dt    

 

2x 2x

2x 2x

e e dt
dx

2te e





 
  

 
   

 
1 1

dt
2 t

   

 
1

log | t | C
2

   

 
2x 2x1

log|e e | C
2

    

21.  2tan 2x 3  

Ans.    2 2tan 2x 3 sec 2x 3 1     

 Let 2x 3 t    

2dx dt    

    2 2tan 2x 3 dx sec 2x 3 1     
     

 21
sec t dt 1dt

2
     

21
sec t dt 1dt

2
     

1
tant x C

2
     

 
1

tan 2x 3 x C
2
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22.  2sec 7 4x  

Ans. Let 7 4x t   

 4dx dt     

 2 21
sec 7 4x dx sec t dt

4


      

 
1

tant C
4


    

 
1

tan 7 4x C
4


    

23. 
1

2

sin x

1 x




 

Ans. 
1Let sin x t   

 
2

1
dx dt

1 x
 


 

 
1

2

sin x
dx t dt

1 x



 


   

 

2t
C

2
   

24. 
2cosx 3sinx

6cosx 4sinx




 

Ans. 
 

2cosx 3sinx 2cosx 3sinx

6cosx 4sinx 2 3cosx 2sinx

 


 
 

Let 3cosx 2sinx t    

 3sinx 2cosx dx dt      

2cosx 3sinx dt
dx

6cosx 4sinx 2t




    

1 1
dt

2 t
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1
log | t | C

2
    

1
log 2sinx 3cosx C

2
    

25. 

 
2

2

1

cos x 1 tanx
 

Ans. 

   

2

2 2
2

1 cos x

cos x 1 tanx 1 tanx


 
 

 Let 1 tanx t   

2sec xdx td   

 

2

2 2

cos x dt
dx

t1 tanx


 


   

2t dt   

1
C

t
    

 
1

C
1 tanx

 


 

26. 
cos x

x
 

Ans. Let 2 t  

1
dx dt

2 x
    

cos x
dt 2 cost dt

x
     

2sint C    

2sin x C   

27. sin 2x cos 2x  
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Ans. Let sin 2x t  

 2cos2xdx dt    

sin2x cos2xdx    

3
t

1 2 C
32

2

 
 

  
 
 
 

  

3

2
1

t C
3

    

 
1 3

sin2x C
3 2

   

28. 
cosx

1 sinx
 

Ans. Let 1 sinx t   

 
cosx dt

dx
1 sinx t

 


   

 

1

2t
C

1

2

   

 2 t C   

 2 1 sinx C    

29. cot x log sin x 

Ans. Let log sin x = t 

 
1

cosxdx dt
sinx

    

 cot xdx dt   

 cot xlogsinx dt tdt    

 

2t
C

2
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21

log sinx C
2

   

30. 
sinx

1 cosx
 

Ans. Let 1 cos x t   

 sinxdx dt    

 
sinx dt

dx
1 cosx t

  
   

 log t C    

 1 cosx C     

31. 

 
2

sinx

1 cosx
 

Ans. Let 1 cosx t   

 sinxdx dt   

 
 

2 2

sin x dt
dx

t1 cos x
  


   

 
2t dt   

 
1

C
t

   

 
1

C
1 cos x

 


 

32. 
1

1 cot x
 

Ans. 
1

Let I dx
1 cot x




 

 
1

dx
cot x

1
sin x




  

 
sin x

dx
sin x cos x
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1 2sin x
dx

2 sin x cos x


  

   sin x cos x sin x cos x1
dx

2 sin x cos x

  


  

1 1 sin x cos x
1dx dx

2 2 sin x cos x


 

   

 
1 1 sin x cos x

x dx
2 2 sin x cos x


 

  

Let sin x + cos x = t ⟹ (cos x - sin x) d x = dt 

 dtx 1
I

2 2 t


     

x 1
log t C

2 2
    

x 1
log sin x cos x C

2 2
     

33. 
1

1 tan x
 

Ans. 
1

Let I dx
1 tan x




 

 
1

dx
sin x

1
cot x




  

 
cos x

dx
cos x sin x


  

1 2cos x
dx

2 cos x sin x


  

   cos x sin x cos x sin x1
dx

2 cos x sin x

  


  

1 1 cos x sin x
1dx dx

2 2 cos x sin x


 

   

 
1 1 cos x sin x

x dx
2 2 cos x sin x


 

  

Let cos x − sin x = t ⟹ (− sin x – cos x) d x = dt 
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 dtx 1
I

2 2 t


     

x 1
log t C

2 2
    

x 1
log cos x sin x C

2 2
     

34. 
tan x

sin x cos x
 

Ans. 
tan x

Let I dx
sin x cos x

   

 
tan x cos x

dx
sin x cos x cos x




  

 
2

tan x
dx

tan x cos x
   

 
2sec x dx

tan x
   

 
2Let tan x t sec xdx dt    

 
dt

l
t

    

 2 t C   

 2 tan x C   

35. 
 

2
1 log x

x


 

Ans. Let 1 log x t   

 
1

dx dt
x

   

 
 

2

21 log
dx t dt

x


    

 

3t
C

3
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3
1 log

C
3


   

36. 
  

2
x 1 x log x

x

 
 

Ans. 
  

   
2

2 2x 1 x log x x 1 1
x log x 1 x log x

x x x

     
       
   

 

  Let x log x t   

 
1

1 dx dt
x

 
   
 

 

  
2 21

1 x log x dx t dt
x

 
    

 
   

 

3t
C

3
   

  
31

x log x C
3

    

37. 
 3 1 4

8

x sin tan x

1 x




 

Ans. 
4Let x t  

 
3ax dx dt   

 

3 1 4 1

8 2

x sin tan x 1 sin tan t
dx dt

1 x 4 1 t

 

 
    

 
1Let tan t u   

 
2

1
dt du

1 t
 


 

 From (1), we obtain 

 
 3 1 4

8

x sin tan x dx 1
sin u du

1 x 4




   

  
1

cos u C
4

    

  11
cos tan t C

4
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  1 41
cos tan x C

4


   

38. 

9 x

e

10 x

10x 10 log 10
dx equals

x 10



  

    x 10 x 10A 10 x C B 10 x C     

        
1

x 10 x 10C 10 x C D log 10 x C


     

Ans. 
10 xLet x 10 t   

 9 x

e10x 10 log 10 dx dt    

9 x

e

10 x

10x 10 log 10 dt
dx

x 10 t


 

   

log t C    

 x 10log 10 x C    

39. 
2 2

dx
equals

sin x cos x  

 A. tan x cot x C B. tan x cot x C    C. tan xcosx C D. tan x cot 2x C    

Ans. 
2 2

dt
Let I dx

sin x cos x
   

 
2 2

dt

sin x cos x
   

 

2 2

2 2

sin x cos x
dx

sin x cos x


   

 

2 2

2 2 2 2

sin x cos x
dx dx

sin x cos x sin x cos x
    

 
2 2sec xdx cosec    

 tan x cot x C    

 Hence, the correct Answer is B. 


