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INDEFINITE INTEGRATION 

  Formulae 
 

   1. a.  x dx
x

n
cn

n

=
+

+
+

∫
1

1
.  (n≠-1) 

  b. c
)1n(a

)bax(
dx)bax(

1n
n +

+
+

=+
+

∫       (n≠-1) 

  c.  ( ) c
1n

)]x(f[
dxxf)]x(f[

1n
1n +

+
=

+

∫  

 2. ∫ += c|x|log
x

dx
 

  
dx

ax b

ax b

a
c

+
=

+
+∫

log|( )|
 

 3. sin cosxdx x c= − +∫  

  sin( )
cos( )

ax b dx
ax b

a
c+ =

− +
+∫  

 4. cos sinxdx x c= +∫  

 5. sec tan2 xdx x c= +∫  

 6. cos cotec xdx x c2 = − +∫  

 7. sec tan secx xdx x c= +∫  

 8. cos cot cosecx xdx ecx c= − +∫  

 9. e dx e c e dx
e

a
cx x ax b

ax b

= + = ++
+

∫∫ ,  

 10. a dx
a

a
cx

x

= +∫
log

 

 11. ∫ += c|)x(f|logdx
)x(f

)x(f 1

 

 12. ∫ += c)x(f2dx
)x(f

)x(f 1

 

 13. ∫ += c|xsec|logxdxtan  

 14. cot log|sin |xdx x c = +∫  

 15. sec log|(sec tan )|xdx x x c= + +∫  

 16. cos log|cos cot |ecxdx ecx x c= − +∫  

 17. 
1

1 2

1

−
= + +− −∫

x
dx x c or x csin - cos 1  

 18. 
1

1 2
1

+
= + +−∫

x
dx x c or x ctan - cot -1  
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 19. ∫ ++=
−

−− cxcosec-or  cxsec
1xx

dx 11

2
 

 20. 
dx

x a a

x a

x a
c

2 2

1

2−
=

−
+

+∫ log  

 21. 
dx

a x a

a x

a x
c

2 2

1

2−
=

+
−

+∫ log  

 22. 
dx

x a a

x

a
c

2 2
1

1

+
= +−∫ tan .  

 23. ∫ ++++=
+

c
a

x
sinhor    c)axxlog(

ax

dx 1-22

22
 

 24. 
dx

x a
x x a c  or cosh

x

a
c

2 2

2 2

−
= + − + +∫ log( ) -1  

 25. 
dx

a x

x

a
c

2 2

1

−
= +−∫ sin  

 26. ∫ +=+ c)x(fedx)}x(f)x(f{e x1x  

 27. ∫ −+−= ).....}x(f)x(f)x(f)x(f{edx)x(fe 111111xx  where f(x) is a polynomial in x. 

 28. [ ] [ ] c)x(f)x(fedx)x(f)x(fe 1x11x +−=−∫  

 29.   udv uv vdu= − ∫∫     

 30. cxtan
a

b
tan

ab

1
dx

xsinbxcosa

1 1
2222

+






=
+

−
∫  

 31. ∫ +
+
−+









+
+=

+
+

|xsindxcosc|log
dc

bcad
x

dc

bdac
dx

xsindxcosc

xsinbxcosa
2222

+ k. 

 32. log logxdx x x x c= − +∫  

 33. sin sin− −= + − +∫ 1 1 21xdx x x x c  

 34. tan tan log( )− −= − + +∫ 1 1 2
1

2
1xdx x x x c  

 35. e bxdx
e

a b
a bx b bx cax

ax

sin ( sin cos )=
+

− +∫
2 2

  (or) c
a

b
tanbxsin

ba

e 1

22

ax
+






 −
+

−  

 36. e bxdx
e

a b
a bx b bx cax

ax

cos ( cos sin )=
+

+ +∫
2 2

 (or) c
a

b
tanbxcos

ba

e 1

22

ax
+






 −
+

−  

37      ∫ ++++++++=+ − c)axxlog(
2

a
ax

2

x
or    c

a

x
sinh

2

a
ax

2

x
dxax 22

2
221

2
2222  

38.     ∫ +−+−−+−−=− − c)axxlog(
2

a
ax

2

x
or    c

a

x
cosh

2

a
ax

2

x
dxax 22

2
221

2
2222  

 39. a x dx
x

a x
a x

a
c2 2 2 2

2
1

2 2
− = − + +∫ −sin  

 40. ( )xf f dx xf c1 + = +∫  



 www.sakshieducation.com 

 www.sakshieducation.com 

 41. c
2

xx
dxx +=∫  

 42. )Nn(dxxsin
n

1n

n

xcosxsin
dxxsin 2n

1n
n ∈−+⋅−= ∫∫

−
−

 

 43. )Nn(dxxcos
n

1n

n

xsinxcos
dxxcos 2n

1n
n ∈−+⋅= ∫∫

−
−

 

 44. )Nn,2n(dxxtan
1n

xtan
dxxtan 2n

1n
n ∈≥−

−
= ∫∫

−
−

  

   (or) 

  If ∫= dxxtanI n
n  then 2n

1n

n I
1n

xtan
I −

−
−

−
=  

 45. ∫ +








+
=

+
c

1x

x
log

n

1

)1x(x

dx
n

n

n
 

 46. [ ]∫ +−+= −− cxxtan)x1(
2

1
xdxtanx 121  

 47. [ ]∫ +−+−= −− cx1xxsin)1x2(
4

1
dxxsinx 2121  

 48. ∫ +−−=
−
+ − cx1xsindx

x1

x1 21  

 49. 














 −+π

+
=

+
−∫ a

b
tan

2

1

2

x

4
tanlog

ba

1
dx

xsinbxcosa

1 1

22
 + c 

 50. ∫ θ
θ+θ

θ
d

)tan(sec

sec
n

2

 = 








+
+

−
− +− 1n1n t)1n(

1

t)1n(

1

2

1
 , t = secθ + tanθ. 

 51. ( ) ( )∫ +
+

−=
+

C
ctanxsecn

1

xtanxsec

dxxsec
nn

 

 52. ∫ ++−= Cxsinxcosxdxxsinx  

 53. ∫ ++−= Cxcosxsinxdxxcosx  

 54. ( )∫ +−= C1xedxex xx  

 55. ∫ +
=

+ 22 ba

1

xsinbxcosa

dx
 















 −+π −

a

b
tan

2

1

2

x

4
tanlog 1   
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Theorem: 

   f (x)dx g(x)=∫  , a ≠ 0    C±ÀÀhÉ  C¶pÁýêfµÀC±ÀÀhÉ  C¶pÁýêfµÀC±ÀÀhÉ  C¶pÁýêfµÀC±ÀÀhÉ  C¶pÁýêfµÀ f (ax b)dx+ =∫  
1

g(ax b) c
a

+ + . 

Proof: 

   ax + b = t    S¸S¸S¸S¸        j¶ªÀOÍ¶mS¸j¶ªÀOÍ¶mS¸j¶ªÀOÍ¶mS¸j¶ªÀOÍ¶mS¸ 

   
d dt 1

(ax b) a dx dt dx dt
dx dx a

+ = ⇒ ⋅ = ⇒ =  

 

1
f (ax b)dx f (t) dt

a
1 1 1

f (t)dt g(t) c g(ax b) c
a a a

∴ + = ⋅

= = + = + +

∫ ∫

∫
 

 E.g.  
n 1

n 1 (ax b)
(ax b) dx c, (n 1)

a n 1

+++ = + ≠ −
+∫  

Theorem:  

   
f (x)

dx log | f (x) | c
f (x)

′
= +∫ . 

Proof:  

  f(x) = t    S¸S¸S¸S¸        j¶ªÀOÍ¶mS¸j¶ªÀOÍ¶mS¸j¶ªÀOÍ¶mS¸j¶ªÀOÍ¶mS¸ ⇒ 
dt

f (x) f (x)dx dt
dx

′ ′= ⇒ =  

 
f (x) 1

dx dt log | t | c log | f (x) | c
f (x) t

′
∴ = = + = +∫ ∫  

Theorem:  

 tan x dx log | sec x | c= +∫  for x (2n 1) ,n Z
2

π≠ + ∈ . 

Proof : 

 
sin x d(cos x)

tan x dx dx dx
cos x cos x

= = −∫ ∫ ∫  

 
1

log | cos x | c log c log | sec x | c
| cos x |

= − + = + = +   
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Theorem:  

 cot x dx log | sin x | c= +∫  for x ≠ nπ, n ∈ Z. 

Proof: 

 
cos x

cot x dx dx log | sin x | c
sin x

= = +∫ ∫  

Theorem:  

  sec x dx log | sec x tan x | c= + +∫  = log | tan( / 4 x / 2) cπ + +  for x (2n 1) ,n Z
2

π≠ + ∈ . 

Proof: 

 
sec x(sec x tan x)

sec x dx dx
sec x tan x

+=
+∫ ∫  

 

2sec x sec x tan x
dx log | sec x tan x | c

sec x tan x

1 sin x 1 sin x
log c log c

cos x cos x cos x

+= = + +
+

+= + + = +

∫
 

 
1 cos( / 2 x)

log c
sin( / 2 x)

− π += +
π +

 

 

2 x
2sin

4 2
log c

x x
2sin cos

4 2 4 2

π + 
 = +

π π   + +   
   

 

 
x

log tan c
4 2

π = + + 
 

 

Theorem:  

 csc x dx log | csc x cot x | c log | tan x / 2 | c= − + = +∫  for x n ,n Z≠ π ∈ . 

Proof: 

 
csc x(csc x cot x)

csc x dx dx
csc x cot x

−=
−∫ ∫  

    

2csc x csc x cot x
dx log | csc x cot x | c

csc x cot x

1 cos x 1 cos x
log c log c

sin x sin x sin x

−= = − +
−

−= − + = +

∫
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22sin x / 2

log c log | tan x / 2 | c
2sin x / 2cos x / 2

= + = +  

Theorem: 

   
n 1

n [f (x)]
[f (x)] f (x)dx c

n 1

+
′ = +

+∫ . 

Proof: 

   f(x) = t S¸S¸S¸S¸        j¶ªÀOÍ¶mS¸j¶ªÀOÍ¶mS¸j¶ªÀOÍ¶mS¸j¶ªÀOÍ¶mS¸    ⇒ f′(x) dx = dt 

 
n 1 n 1

n n t [f (x)]
[f (x)] f (x)dx t dt c c

n 1 n 1

+ +
′∴ = = + = +

+ +∫ ∫  

Note: 
f (x)

dx 2 f (x) c
f (x)

′
= +∫  

Theorem:  

 If f (x)dx F(x)=∫  and g(x) is a differentiable function then (fog)(x)g (x)dx F[g(x)] c′ = +∫ . 

Proof : 

 g(x) = t ⇒ g′(x) dx = dt 

 ∴ (fog)(x)g (x)dx f[g(x)]g (x)dx′ ′=∫ ∫  

 f (t)dt F(t) c F[g(x)] c= = + = +∫   

  

Theorem:  

 1

2 2

1 x
dx Sin c

aa x

−  = + 
 −

∫  for x ∈ (–a, a). 

Proof: 

   x = a sin θ    C¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀ dx = a cos θ dθ  

 
2 2 2 2 2

1 1
dx a cos d

a x a a sin
∴ = θ θ

− − θ
∫ ∫  

 
2

1 1
a cos d cos d

cosa 1 sin
= θ θ = θ θ

θ− θ
∫ ∫  

 1 x
d c Sin c

a
−  = θ = θ + = + 
 

∫  
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Theorem:  

 1

2 2

1 x
dx Sinh c

aa x

−  = + 
 +

∫  for x ∈ R. 

Proof: 

   x = a sinh θ    C¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀ dx = a cos h θ dθ  

 ∴ 
2 2 2 2 2

1 1
dx a cosh d

a x a a sinh
= θ θ

+ + θ
∫ ∫  

 1a cosh x
d c Sinh c

a cosh a
−θ  = = θ = θ + = + θ  

∫ ∫  

Theorem:  

  1

2 2

1 x
dx Cosh c

ax a

−  = + 
 −

∫  for x ∈ (–∞, –a) ∪ (a, ∞). 

Proof: 

   x = a cos h θ    C¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀ dx = a sinh θ dθ 

 
2 2 2 2 2

1

1 1
dx a sinh d

x a a cosh a

a sinh x
d d c Cosh c

a sinh a
−

∴ = θ θ
− θ −

θ  = θ = θ = θ + = + θ  

∫ ∫

∫ ∫

 

 

Theorem:  

 1
2 2

1 1 x
dx Tan c for x R

a aa x
−  = + ∈ +  

∫ . 

Proof: 

   x = a tan θ    C¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀ dx = a sec2 θ dθ 

 

2
2 2 2 2 2

2
2

2 2 2

1

1 1
dx a sec d

a x a a tan

1 1 sec
a sec d d

aa (1 tan ) sec

1 1 1 x
d c Tan c

a a a a
−

∴ = θ θ
+ + θ

θ= θ θ = θ
+ θ θ

 = θ = θ + = + 
 

∫ ∫

∫ ∫

∫
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Theorem:  

 
2 2

1 1 a x
dx log c for x a

2a a xa x

+= + ≠ ±
−−∫  

Proof: 

 
2 2

1 1
dx dx

(a x)(a x)a x
=

+ −−∫ ∫  

 [ ]1 1 1 1
dx log | a x | log | a x | c

2a a x a x 2a
 = + = + − − + + − 
∫  

 
1 a x

log c
2a a x

+= +
−

 

 

Theorem:  

 
2 2

1 1 x a
dx log c for x a

2a x ax a

−= + ≠ ±
+−∫  

Proof: 

2 2

1 1
dx dx

(x a)(x a)x a
=

− +−∫ ∫  

 [ ]1 1 1 1
dx log | x a | log | x a | c

2a x a x a 2a
 = − = − − + + − + 
∫  

 
1 x a

log c
2a x a

−= +
+

 

 

Theorem:  

 
2

2 2 2 2 1x a x
a x dx a x sin c

2 2 a
−  − = − + + 
 

∫  for  x ∈ (–a, a). 

Proof: 

   x = a sin θ    C¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀ dx = a cos θ dθ 

 

2 2 2 2 2

2 2 2

a x dx a a sin a cos d

a 1 sin a cos d a cos d

∴ − = − θ θ θ

= − θ θ θ = θ θ

∫ ∫

∫ ∫
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2
2

2 2
2

1 cos 2 a 1
a d sin 2 c

2 2 2

a 1 a
2sin cos c sin 1 sin

2 2 2

+ θ  = θ = θ + θ +  

   = θ + θ θ + = θ + θ − θ     

∫
 

 

2 2
1

2

2
1 2 2

a x x x
Sin 1 c

2 a a a

a x x
Sin a x c

2 a 2

−

−

  
 = + − + 

   

 = + − + 
 

 

 

Theorem:  

 
2

2 2 2 2 1x a x
a x dx a x Sinh c

2 2 a
−  + = + + + 
 

∫  for x R∈ . 

Proof: 

   x = sinh θ C¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀ dx = a cosh θ dθ 

 

2 2 2 2 2

2 2 2

a x dx a a sinh a cosh d

a 1 sinh a cosh d a cosh d

∴ + = + θ θ θ

= + θ θ θ = θ θ

∫ ∫

∫ ∫
 

 
2

2 1 cosh 2 a 1
a d sinh 2 c

2 2 2

+ θ  = θ = θ + θ +  
∫  

 

2

2
2

a 1
2sinh cosh c

2 2

a
sinh 1 sinh c

2

 = θ + θ θ +  

 = θ + θ + θ +
  

 

 

2 2
1

2

2
1 2 2

a x x x
Sinh 1 c

2 a a a

a x x
Sinh a x c

2 a a

−

−

  
 = + + + 

   

 = + + + 
 
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Theorem:  

 
2

2 2 2 2 1x a x
x a dx x a Cosh c

2 2 a
−  − = − − + 
 

∫  for x ∈ [a, ∞). 

Proof: 

   x = a cosh θ    C¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀC¶mÀOÐ0fº  C¶pÁýêfµÀ dx = a sinh θ dθ 

 

2 2 2 2 2

2 2 2

x a dx a cosh a a sinh d

a cosh 1a sinh d a sinh d

∴ − = θ − θ θ

= θ − θ θ = θ θ

∫ ∫

∫ ∫
 

 

2
2

2

cosh 2 1 a 1
a d sinh 2 c

2 2 2

a 1
2sinh cosh c

2 2

θ −  = θ = θ − θ +  

 = θ θ − θ +  

∫
 

 

2
2

2 2
1

2

a
cosh cosh 1 c

c

a x x x
1 Cosh c

2 a aa
−

 = θ θ − − θ +  

  
 = − − + 

   

 

 
2

2 2 1x a x
x a Cosh c

2 2 a
−  = − − + 
 

  

 

Theorem:   

 
ax

ax
2 2

e
e cos bx dx (a cos bx bsin bx) c

a b
= + +

+∫  

Proof: Let I =  

 ax ax axe cos bx dx cos bx e dx d(cos bx) e dx dx = −  ∫ ∫ ∫ ∫  

          

ax ax

ax
ax

e e
cos bx ( bsin bx) dx

a a

e b
cos bx e sin bx dx

a a

= − −

= +

∫

∫

 

   
ax ax axe b e e

cos bx sin bx bcos bx dx
a a a a

 
= + − 

 
∫   
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ax 2

ax
2 2

e b b
cos bx e sin bx I

a a a
= + −  

   

[ ]

[ ]

2
ax

2 2

2 2
ax

2 2

b 1
I 1 e a cos bx bsin bx

a a

a b 1
I e a cos bx bsin bx

a a

 
⇒ + = + 

 

 +
⇒ = + 

 

 

   [ ]
ax

2 2

e
I a cos bx bsin bx c

a b
∴ = + +

+
 

 

Theorem:   

 
ax

ax
2 2

e
e sin bx dx (a sin bx bcos bx)

a b
= −

+∫  

Proof: Let I =  

 ax ax axe sin bx dx sin bx e dx d(sin bx) e dx dx = −  ∫ ∫ ∫ ∫  

 

ax ax

ax ax

e e
sin bx bcos bx dx

a a

1 b
e sin bx e cos bx dx

a a

= −

= −

∫

∫

 

 
ax ax

ax1 b e e
e sin bx cos bx ( bsin bx) dx

a a a a

 
= − − − 

 
∫  

 

2
ax ax ax

2 2

2
ax ax

2 2

1 b b
e sin bx e cos bx e sin bx dx

a a a

1 b b
e sin bx e cos bx I

a a a

= − −

= − −

∫
 

 

[ ]

[ ]

2
ax

2 2

2 2 ax

2 2

a 1
I 1 e a sin bx bcos bx

b a

a b e
I a sin bx bcos bx

b a

 
⇒ + = − 

 

 +
⇒ = − 

 

 

 [ ]
ax

2 2

e
I a sin bx bcos bx c

a b
∴ = − +

+
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Theorem:   [ ]x xe f (x) f (x) dx e f (x) c′+ = +∫  

Proof: 

 

[ ]x x x

x x x

x x x x

e f (x) f (x) dx e f (x)dx e f (x)dx

f (x) e dx d[f (x)] e dx dx e f (x)dx

f (x)e f (x)e dx e f (x)dx e f (x) c

′ ′+ = +

  ′= − + 

′ ′= − + = +

∫ ∫ ∫

∫ ∫ ∫ ∫

∫ ∫

 

Note: [ ]x xe f (x) f (x) dx e f (x) c− −′− = − +∫  

 

Reduction Formulae  

Theorem:   

   n ax
nI x e dx= ∫                 C±ÀÀhÉ    C±ÀÀhÉ    C±ÀÀhÉ    C±ÀÀhÉ    

ax
n

n n 1
e n

I x I
a a −= −              Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ     

Proof: 

 n ax
nI x e dx= ∫  = 

ax ax
n n 1e e

x n x dx
a a

−− ∫  

 
ax ax

n ax n 1 n
n 1

e n e n
x e x dx x I

a a a a
−

−= − = −∫  

 

Theorem:   

   n
nI sin x dx= ∫     C±ÀÀhÉ    C±ÀÀhÉ    C±ÀÀhÉ    C±ÀÀhÉ    

n 1

n n 2
sin x cos x n 1

I I
n n

−

−
− −= + ,     Cn VµÃ¶pÁ¶¢ÀÀ   Cn VµÃ¶pÁ¶¢ÀÀ   Cn VµÃ¶pÁ¶¢ÀÀ   Cn VµÃ¶pÁ¶¢ÀÀ       

    Theorem:  

   n
nI cos x dx= ∫  C±ÀÀhÉ       C±ÀÀhÉ       C±ÀÀhÉ       C±ÀÀhÉ       

n 1

n n 2
cos x sin x n 1

I I
n n

−

−
−= + .        Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ     

Proof: 

    n 1
nI cos x cos x dx−= ∫  

 

n 1 n 2

n 1 n 2 2

cos x sin x sin x(n 1)cos x( sin x)dx

cos x sin x (n 1) cos x(1 cos x)dx

− −

− −

= − − −

= + − −

∫

∫
 

 n 1 n 2 ncos x sin x (n 1) cos x dx (n 1) cos x dx− −= + − − −∫ ∫  
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n 1
n 2 n

n 1
n n 2

n 1

n n 2

cos x sin x (n 1)I (n 1)I

I (1 n 1) cos x sin x (n 1)I

cos x sin x n 1
I I

n n

−
−

−
−

−

−

= + − − −

+ − = + −

−∴ = +

 

 

Theorem:   

   n
nI tan x dx= ∫  C±ÀÀhÉ       C±ÀÀhÉ       C±ÀÀhÉ       C±ÀÀhÉ       

n 1

n n 2
tan x

I I
n 1

−

−= −
−

.        Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ     

Proof: 

 

n 2 2 n 2 2
n

n 1
n 2 2 n 2

n 2

I tan x tan x dx tan (sec x 1)dx

tan dx
tan xsec x dx tan dx I

n 1

− −

−
− −

−

= = −

= − = −
−

∫ ∫

∫ ∫
 

 

Theorem:   

   n
nI cot x dx= ∫  C±ÀÀhÉ       C±ÀÀhÉ       C±ÀÀhÉ       C±ÀÀhÉ       

n 1

n n 2
cot x

I I
n 1

−

−
−= −

−
.        Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ     

Proof: 

 

n 2 2 n 2 2
n

n 1
n 2 2 n 2

n 2

I cot x cot x dx cot x(csc x 1)dx

cot x
cot x csc x dx cot x dx I

n 1

− −

−
− −

−

= = −

= − = − −
−

∫ ∫

∫ ∫
 

 

Theorem:  

   n
nI sec x dx= ∫  C±ÀÀhÉ       C±ÀÀhÉ       C±ÀÀhÉ       C±ÀÀhÉ       

n 2

n n 2
sec x tan x n 2

I I
n 1 n 1

−

−
−= +

− −
.                Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ     

Proof: 

 n n 2 2
nI sec x dx sec x sec x dx−= =∫ ∫  

 n 2 n 3sec x tan x tan x(n 2)sec x sec x tan x dx− −= − −∫  

 

n 2 n 2 2

n 2 n 2 2

sec x tan x (n 2) sec x tan x dx

sec x tan x (n 2) sec x(sec x 1)dx

− −

− −

= − −

= − − −

∫

∫
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 n 2 n n 2sec x tan x (n 2) sec x dx (n 2) sec x dx− −= − − + −∫ ∫  

 n 2
n n 2sec x tan x (n 2)I (n 2)I−

−= − − + −  

 

n 2
n n 2

n 2

n n 2

I (1 n 2) sec x tan x (n 2)I

sec x tan x n 2
I I

n 1 n 1

−
−

−

−

+ − = + −

−∴ = +
− −

 

 

Theorem:  

   n
nI csc x dx= ∫  C±ÀÀhÉ       C±ÀÀhÉ       C±ÀÀhÉ       C±ÀÀhÉ       

n 2

n n 2
csc x cot x n 2

I I
n 1 n 1

−

−
− −= +

− −
.    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ     

Proof: 

 n 2 2
nI csc x csc x dx−= ∫  

 

n 2 n 3

n 2 n 2 2

csc x cot x cot x(n 2)csc x( csc x cot x)dx

csc x cot x (n 2) csc x cot x dx

− −

− −

= − − − − −

= − − −

∫

∫
 

 n 2 n 2 2csc x cot x (n 2) csc x(csc x 1)dx− −= − − − −∫  

 
n 2 n n 2

n 2
n n 2

csc x cot x (n 2) csc x dx (n 2) csc x dx

csc x cot x (n 2)I (n 2)I

− −

−
−

= − − − + −

= − − − + −

∫ ∫
 

 

n 2
n n 2

n 2

n n 2

I (1 n 2) csc x cot x (n 2)I

csc x cot x n 2
I I

n 1 n 1

−
−

−

−

+ − = − + −

− −= +
− −

 

 

Theorem:  

 

  n
nI (log x) dx= ∫  C±ÀÀhÉ  C±ÀÀhÉ  C±ÀÀhÉ  C±ÀÀhÉ  n

n n 1I x(log x) nI −= − .                Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ     

Proof: 

 n
nI (log x) dx= ∫ = n n 1 1

x(log x) x n(log x) dx
x

−− ∫  

 n n 1 n
n 1x(log x) n (log x) dx x(log x) nI−

−− = −∫ .  
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Theorem:  

  m n
m,nI sin x cos x dx= ∫  C±ÀÀhÉ   C±ÀÀhÉ   C±ÀÀhÉ   C±ÀÀhÉ    

i) 
m 1 n 1

m,n m,n 2
sin x cos x n 1

I I
m n m n

+ −

−
−= +

+ +
 

ii) 
m 1 n 1

m,n m 2,n
sin x cos x m 1

I I
m n m n

− +

−
−= − +

+ +
                Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ    Cn VµÃ¶pÁ¶¢ÀÀ     

Proof: i)  

 m n m n 1
m,nI sin x cos x dx (sin x cos x)cos x dx−= =∫ ∫  

 

m n 1

m n 2

n 1 m 1

sin x cos x sin x

sin x(n 1)cos x( sin x)
sin x dx

cos x msin x cos x

−

−

− −

= −

 − − +
 
  
∫

 

 
m 1 n 1

m n 2 2 m n

sin x cos x (n 1)

sin x cos x sin xdx m sin x cos x dx

+ −

−

= + −

−∫ ∫
 

 
m 1 n 1

m n 2 2
m,n

sin x cos x (n 1)

sin x cos x(1 cos x)dx m I

+ −

−

= + −

− −∫
 

 

m 1 n 1 m n 2

m n
m,n

sin x cos x (n 1) sin x cos x dx

(n 1) sin x cos x dx m I

+ − −= + −

− −

∫

∫
 

 m 1 n 1
m,n 2 m,n m,nsin x cos x (n 1)I (n 1)I mI+ −

−= + − − − −  

 m 1 n 1
m,n m,n 2(m n)I sin x cos x (n 1)I+ −

−⇒ + = + −  

 ⇒⇒⇒⇒
m 1 n 1

m,n m,n 2
sin x cos x n 1

I I
m n m n

+ −

−
−= +

+ +
 

ii) m n
m,nI sin x cos x dx= ∫  

 m 1 nsin x cos x sin x dx−= ∫  

 
m 1 n m 1 n 1

n m 2

sin x cos x( cos x) [sin x n cos x

( sin x) cos x(m 1)sin x cos x]( cos x)dx

− − −

−

= − −

− − − −

∫  

 m 1 n 1 m n m 2 n 2sin x cos x n sin x cos x dx (m 1) sin x cos x cos x dx− + −= − − + −∫ ∫  
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m 1 n 1
m,n

m 2 n 2

sin x cos x nI (m 1)

sin x cos x(1 sin x)dx

− +

−

= − − + −

−∫
 

 

m 1 n 1
m,n

m 2 n m n

sin x cos x nI (m 1)

sin x cos x dx (m 1) sin x cos x dx

− +

−

= − − + −

− −∫ ∫
 

 m 1 n 1
m,n m 2,n m,nsin x cos x nI (m 1)I (m 1)I− +

−= − − + − − −  

 m 1 n 1
m,n m 2,n(m n)I sin x cos x (m 1)I− +

−⇒ + = − + −  

 ⇒ 
m 1 n 1

m,n m 2,n
sin x cos x m 1

I I
m n m n

− +

−
−= − +

+ +
. 
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EXERCISE – 6(A) 

 

I.  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fºOºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fºOºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fºOºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº    

 

1. 3 2(x 2x 3)dx− +∫    

Sol. 
4

3 2 3 2 3x 2
(x 2x 3)dx x dx 2x dx 3 dx x 3x c

4 3
− + = − + = − + +∫ ∫ ∫ ∫  

 

2. 2x x dx∫    

Sol. 
5/ 2

3/ 2 5/ 22x 4
2x x dx 2 x dx c x c

(5 / 2) 5
= = + = +∫ ∫  

 

3. 3 22x dx∫    

Sol. 3 2 1/3 2 /32x dx 2 x dx= ⋅∫ ∫  

5 /3
1/ 2 5 /33x 3

2 c 2 x c
(5 / 3) 5

= ⋅ + = ⋅ +  

 

4. 
2x 3x 1

dx, x I R \{0}
2x

+ − ∈ ⊂∫  

Sol. 
2 2x 3x 1 x 3 1

dx dx
2x 2x 2 2x

 + − = + − 
 

∫ ∫  

2

x 3 1 1
dx dx dx

2 2 2 x

x 3 1
x log | x | c

4 2 2

= + −

= + − +

∫ ∫ ∫
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5. 
1 x

dx
x

−
∫  on (0, ∞∞∞∞) 

Sol. 
1 x dx x

dx dx
x x x

− = −∫ ∫ ∫  

1
1

2x
log | x | c log | x | 2 x c

(1/ 2)

− +

= − + = − +  

 

6. 
2

2 3
1

x x

 + − 
 
∫  dx on I ⊂⊂⊂⊂ R \ {0}. 

Sol. 2
2

2 3 dx
1 dx dx 2 3 x dx

x xx
− + − = + − 

 
∫ ∫ ∫ ∫  

3
x 2log | x | c

x
= + + +  

 

7. 
2

4
x dx

1 x

 + + 
∫  on R. 

Sol. 
2 2

4 1
x dx xdx 4 dx

1 x 1 x

 + = + + + 
∫ ∫ ∫  

 
2

1x
4 tan x c

2
−= + +  

 

8). x

2

1 2
e dx

x x 1

 
− +  − 

∫  . 

Sol. x

2

1 2
e dx

x x 1

 
− +  − 

∫  

x

2

1 1
e dx dx 2 dx

x x 1
= − +

−
∫ ∫ ∫  

x 2e log | x | 2 log | x x 1 | c= − + + − +  
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9. 
2 2

1 1
dx

1 x 1 x

 + − + 
∫   

Sol. 
2 2

1 1
dx

1 x 1 x

 + − + 
∫ = 

2 2

1 1
dx dx

1 x 1 x
+

− +∫ ∫  

   1 1tanh x tan x c− −= + +  

 

10. 
2 2

1 2
dx

1 x 1 x

 
+  − + 

∫  on (–1, 1). 

Sol. 
2 2

1 2
dx

1 x 1 x

 
+  − + 

∫  

 
2 2

1 1
dx 2 dx

1 x 1 x
= +

− +
∫ ∫  

 1 1sin x 2sinh x c− −= + +  

 

11. ( )2log 1 tan x
e dx

+

∫  

Sol. ( )2log 1 tan x
e dx

+

∫ = ( )2log sec x
e dx= ∫  

 2sec tanx dx x c= = +∫   

 

12.
2sin

1 cos 2

x
dx

x+∫  

 
2sin

1 cos 2

x
dx

x+∫  

 
2

2
2

sin
tan

cos

x
dx xdx

x
= =∫ ∫  

 ( )21 sec tanx dx x x c= + = + +∫  
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II. Oºñ0l¼ ¶ª¶¢ÃOµvOºñ0l¼ ¶ª¶¢ÃOµvOºñ0l¼ ¶ª¶¢ÃOµvOºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº¶mÀv¶mÀ Sµgº0Vµ0fº¶mÀv¶mÀ Sµgº0Vµ0fº¶mÀv¶mÀ Sµgº0Vµ0fº    

1. 2 3(1 x ) dx−∫    

Sol. 2 3 2 4 6(1 x ) dx (1 3x 3x x )dx− = − + −∫ ∫  

       
7

3 53 x
x x x c

5 7
= − + − +  

 

2. 
2

3 2 1
dx

x 3xx

 − + 
 
∫    

Sol. 
2

3 2 1
dx

x 3xx

 − + = 
 
∫  

 = 2dx dx 1
3 2 x dx

x 3x
−− +∫ ∫ ∫  

 
1

3(2 x) 2 log | x | c
3x

= − − +  

 
1

6 x 2log | x | c
3x

= − − +  

 

3. 
2

x 1
dx

x

 +
  
 
∫    

Sol. 
2

2

x 1 x 1 2 x
dx dx

x x

 + + +=  
 
∫ ∫  

2 2 2

x dx x
dx 2 dx

x x x
= + +∫ ∫ ∫  

3/ 2
2

1/ 2

dx dx
2 x dx

x x

1 2x
log | x | c

x ( 1/ 2)

1 4
log | x | c

x x

−

−

= + +

= − + +
−

= − − +

∫ ∫ ∫
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4. 
2(3x 1)

dx
2x

+
∫     

Sol. 
2 2(3x 1) 9x 6x 1

dx dx
2x 2x

+ + +=∫ ∫  

9 1 1
xdx 3 dx dx

2 2 x
= + +∫ ∫ ∫  

2

2

9 x 1
3x log | x | c

2 2 2

9 1
x 3x log | x | c

4 2

= ⋅ + + +

= + + +
  

 

5. 
2

2x 1
dx

3 x

− 
 
 
∫    

Sol. 
2 22x 1 4x 4x 1

dx dx
9x3 x

− − +  = 
 
∫ ∫  

 
2

2

4 4 1 dx
x dx dx

9 9 9 x

4 x 4 1
x log | x | c

9 2 9 9

4 4 1
x x log | x | c

18 9 9

= − +

= − + +

= − + +

∫ ∫ ∫

 

 

6. 
22

1 2 3
dx

2xx x 1

 
+ −  − 

∫  on (1, ∞∞∞∞) 

Sol. 
22

1 2 3
dx

2xx x 1

 
+ −  − 

∫  

 
22

1 1 3 1
dx 2 dx dx

2 xx x 1
= + +

−
∫ ∫ ∫  

 1 3
2 x 2cosh x c

2x
−= + + +  
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7. 2 2(sec x cos x x )dx,− +∫  

Sol. 2 2(sec x cos x x )dx− +∫  

2 2

3

sec xdx cos x dx x dx

x
tan x sin x c

3

= − +

= − + +

∫ ∫ ∫
 

 

8. 3
sec x tan x 4 dx

x
 + − 
 
∫  

Sol. 3
sec x tan x 4 dx

x
 + − 
 
∫  

dx
sec x tan x dx 3 4 dx

x

sec x 3log | x | 4x c

= + −

= + − +

∫ ∫ ∫  

 

9. 
2

2
x dx

1 x

 − − 
∫  on (0, 1). 

Sol. 
2 2

2 dx
x dx x dx 2

1 x 1 x

 − = − − − 
∫ ∫ ∫  

3/ 2
1

1

x
2 tanh x c

(3/ 2)

2
x x 2 tanh x c

3

−

−

= − +

= − +

 

 

10. 3

2

4
x cos x dx, x R

x 1

 
− + ∈  + 

∫  

Sol. 3

2

4
x cos x dx

x 1

 
− +  + 

∫  

3

2

4
1

1
x dx cos x dx 4 dx

x 1

x
sin x 4sinh x c

4
−

= − +
+

= − + +

∫ ∫ ∫
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11. 
2

1
cosh x dx, x R

x 1

 
+ ∈  + 

∫  

Sol. 
2

1
cosh x dx

x 1

 
+  + 

∫  

2

1

dx
cosh xdx

x 1

sinh x sinh x c−

= +
+

= + +

∫ ∫
 

 

12. 
2 1/ 2

1
sinh x dx,

(x 1)

 
+ − 

∫   

Sol. 
2 1/ 2

1
sinh x dx

(x 1)

 
+ − 

∫  

2

2

dx
sinh xdx

x 1

cosh x log(x x 1) c

= +
−

= + + − +

∫ ∫
 

 

13. 
x x 2

x x

(a b )
dx

a b

−
∫     

Sol. 
x x 2

x x

(a b )
dx

a b

−
∫  

2x 2x x x

x x

a b 2a b
dx

a b

+ −=
⋅∫  

2x 2x x x

x x x x x x

x 2

a b a b
dx dx 2 dx

a b a b a b

a b
dx dx 2 dx

b x

= + −
⋅ ⋅ ⋅

   = + −   
   

∫ ∫ ∫

∫ ∫ ∫

 

x x(a / b) (b / a)
2x c

log(a / b) log(b / a)
= + − +  

x x
1 a b

2x c
(log a log b) b a

    = − − +    −      
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14). 2 2sec x csc x dx∫  . 

Sol. 2 2sec x csc x dx∫  = 
2 2

1
dx

cos x sin x∫  

2 2

2 2 2 2

sin x cos x 1 1
dx dx dx

cos x sin x cos x sin x

+= = +
⋅∫ ∫ ∫

2 2sec x dx csc x dx tan x cot x C= + = − +∫ ∫  

 

15). 
21 cos x

dx
1 cos 2x

+
−∫

. 

Sol. 
21 cos x

dx
1 cos 2x

+
−∫

 = 
2

2

1 cos x
dx

2sin x

+
∫  

2
2

2 2

1 1 1
dx cot x dx

2 2sin x

1 1
cosec x dx (csc x 1)dx

2 2

= +

= + −

∫ ∫

∫ ∫
 

2 1 x
csc x dx dx cot x C

2 2
= − = − − +∫ ∫  

 

16. 1 cos 2x dx−∫   

Sol. 21 cos 2x dx 2sin xdx− =∫ ∫  

 = 2 sin xdx∫ 2 cos x C= − +  

 

17. 
1

dx
cosh x sinh x+∫  on R. 

Sol. 
( )

( ) ( )
cosh x sinh x1

dx dx
cosh x sinh x cosh x sinh x cosh x sinh x

−
=

+ + −∫ ∫  = 
2 2

cosh x sinh x
dx

cosh x sinh x

−
−∫  

(cosh x sinh x)dx sinh x cosh x C= − = − +∫   
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18. 
1

dx
1 cos x+∫

 on  

Sol. 
1

dx
1 cos x+∫

 = 
1 cos x

dx
(1 cos x)(1 cos x)

−
+ −∫  

2 2 2

1 cos x 1 cos x
dx dx

1 cos x sin x sin x

−   = = −   −   
∫ ∫  

2csc (x)dx csc x cot xdx

cot x csc x C

= −

= − + +

∫ ∫  
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EXERCISE – 6(b) 

 

I. Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fºOºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fºOºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fºOºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº    

1. 2xe dx, x R∈∫ . 

Sol. 
2x

2x e
e dx C

2
= +∫  

 

2. sin 7x dx, x R∈∫  

Sol. 
cos7x

sin 7x dx C
7

= − +∫  

 

3. 
2

x
dx, x R

1 x
∈

+∫
 

Sol. 2
2 2

x 1 2x dx 1
dx log(1 x ) C

2 21 x 1 x
= = + +

+ +∫ ∫  

 

4. 22x sin(x 1)dx, x R+ ∈∫  

Sol. 22x sin(x 1)dx+∫  

Put 2x 1 t 2x dx dt+ = ⇒ =  

2

2

2x sin(x 1)dx sin t dt cot t C

cos(x 1) C

⋅ + = = − +

= − + +

∫ ∫  

5). 
2(log x)

dx
x∫   . 

Sol. 
2(log x)

dx
x∫  

1
put log x t dt dx

x
= ⇒ =  

2 3 3
2(log x) t (log x)

dx t dt C C
x 3 3

= ⋅ = + = +∫ ∫  
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6. 
1Tan x

2

e
dx

1 x

−

+∫  on I ⊂⊂⊂⊂ (0, ∞∞∞∞). 

Sol. 
1Tan x

2

e
dx

1 x

−

+∫  

1
2

dx
put tan x t dt

1 x
− = ⇒ =

+
 

1
1

Tan x
t t tan x

2

e
dx e dt e C e C

1 x

−
−

= ⋅ = + = +
+∫ ∫  

 

7. 
1

2

sin(Tan x)
dx, x R

1 x

−
∈

+∫  

Sol. 
1

2

sin(Tan x)
dx

1 x

−

+∫  

1
2

dx
put tan x t dt

1 x
− = ⇒ =

+
 

1

2

1

sin(Tan x)
dx sin t dt

1 x

cos t t cos(tan x) C

−

−

=
+

= − + = − +

∫ ∫  

 

8. 
2

1
dx

8 2x+∫  on R. 

Sol. 
2 2 2

1 1 dx
dx

28 2x x 2
=

+ +∫ ∫  

1 11 1 x 1 x
tan C tan C

2 2 2 4 2
− −   = ⋅ + = +   
   

 

 

9. 
2

6

3x

1 x+∫
dx, on R. 

Sol. 
2

6

3x

1 x+∫
dx 

3 2put x t 3x dx dt= ⇒ =  
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2

6 2

3x dx dt

1 x 1 t
=

+ +∫ ∫  

1 1 3tan (t) C tan (x ) C− −= + = +  

 

10. 
2

2
dx

25 9x+
∫  on R. 

Sol. 
2 2

2

2 2 dx
dx

325 9x 5
x

3

=
+  +  

 

∫ ∫  

1 12 x 2 3x
sinh C sinh C

3 5/ 3 3 5
− −   = + = +   
   

 

 

11. 
2

3 1
dx on ,

39x 1

 ∞ 
 −

∫  

Sol. 
2 2

2

3 dx
dx

9x 1 1
x

3

=
−  −  

 

∫ ∫  

1 1x
cosh C cosh (3x) C

1/ 3
− − = + = + 
 

 

1

2 2

1 x
dx cosh C

ax a

−  ∴ = + 
 −

∫  

 

12.  sin mx cos nx dx∫  on R, m ≠≠≠≠ n, m , n  vÀ lûµm¸hµîOµ ¶ª0PïvÀvÀ lûµm¸hµîOµ ¶ª0PïvÀvÀ lûµm¸hµîOµ ¶ª0PïvÀvÀ lûµm¸hµîOµ ¶ª0PïvÀ    

 

Sol: 
1

sin mx cos nx dx 2sin mx cos nx dx
2

=∫ ∫  

1
[sin(mx nx) sin(mx nx)dx

2

1
[sin(m n)x sin(m n)x]dx

2

= + + −

= + + −

∫

∫
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1 1
cos(m n)x cos(m n)x c

2(m n) 2(m n)

1 cos(m n)x (m n)x
cos c

2 m n m n

−= + − − +
+ −

 − + −= + + + − 

 

 

13. sin mx sin nx dx∫  on R, m ≠ n, m ,n vÀ lûµm¸hµîOµ ¶ª0PïvÀvÀ lûµm¸hµîOµ ¶ª0PïvÀvÀ lûµm¸hµîOµ ¶ª0PïvÀvÀ lûµm¸hµîOµ ¶ª0PïvÀ    

Sol: 
1

sin mx sin nx dx 2sin mx sin nx dx
2

=∫ ∫  

1
[cos(mx nx) sin(mx nx)dx

2

1
[cos(m n)x cos(m n)x]dx

2

1 1
sin(m n)x sin(m n)x c

2(m n) 2(m n)

1 cos(m n)x (m n)x
sin c

2 m n m n

= − − +

= − − +

= − − + +
− +

 − += − + − + 

∫

∫
 

 

14. cos mx cos nx dx∫  on R, m ≠ n, m , n vÀ vÀ vÀ vÀ lûµm¸hµîOµ ¶ª0PïvÀlûµm¸hµîOµ ¶ª0PïvÀlûµm¸hµîOµ ¶ª0PïvÀlûµm¸hµîOµ ¶ª0PïvÀ    

Sol: 
1

cos mx cos nx dx 2cos mx cos nx dx
2

=∫ ∫  

1
[cos(mx nx) cos(mx nx)]dx

2

1
[cos(m n)x cos(m n)x]dx

2

= + + −

= + + −

∫

∫

 

1 1
sin(m n)x sin(m n)x

2(m n) 2(m n)

−= + − −
+ −

 

1 sin(m n)x (m n)x
sin c

2 m n m n

 + −= − + + + − 
. 
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15. sin x sin 2x sin 3x dx∫  on R. 

Sol: Consider sin x sin 2x sin 3x 

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

2

1
[cos(3x 2x) cos(3x 2x)]sin x

2

=

= − − +

 

1
[sin x cos x sin x cos5x]

2

1
[2sin x cos x 2sin x cos5x]

4

= −

= −

 

1
[sin 2x [sin(5x x) sin(x 5x)]

4

1
[sin 2x [sin 6x sin 4x)]

4

= − + + −

= − −

 

1
[sin 2x sin 6x sin 4x]

4
= − +  

1 1
sin x sin 2x sin 3x dx sin 2x dx sin 6x dx

4 4
∴ = −∫ ∫ ∫  

1 1 1
cos 2x cos6x cos 4x c

8 24 16

1 cos6x cos 4x cos 2x
c

4 6 4 2

= − + − +

 = − − +  

 

 

16. 
sin x

dx
sin(a x)+∫  on I R {n a : n Z}⊂ − π − ∈ . 

Sol: 
sin x sin(x a a)

dx dx
sin(a x) sin(x a)

+ −=
+ +∫ ∫  

sin(x a)cosa cos(x a)sin a
dx

sin(x a)

 + − +=  + 
∫  

cos(x a)
cosa dx sin a dx

sin(x a)

+= −
+∫ ∫  

x cosa sin a log | sin(x a) | c.= − − + +  
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II. Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº      

 

1. 1/2(3x 2) dx−∫  

Sol. Given integral = 1/2(3x 2) dx−∫   

    Put 3x – 2=t ⇒   3 dx = dt 

1/ 2 1/ 21
(3x 2) dx t dt

3
− =∫ ∫  

3/ 2
3/ 21 t 2

C (3x 2) C
3 3/ 2 9

= + = − +  

 

2. 
1

dx
7x 3+∫  on 3

I R \
7

 ⊂ − 
 

 

Sol. 
1

dx
7x 3+∫  

 Put  7x + 3=t ⇒   7 dx = dt 

1 1 dt
dx

7x 3 7 t
=

+∫ ∫  

1 1
log | t | C log | 7x 3 | C

7 7
= + = + +  

 

3. 
log(1 x)

dx
1 x

+
+∫  on (–1, ∞∞∞∞). 

Sol. 
log(1 x)

dx
1 x

+
+∫  

Put  1 + x = t ⇒   dx= dt 

log(1 x)
dx

1 x

+
+∫ = 

log t
dt

t
⋅∫  

2
2(log t) 1

C log(1 x) C
2 2

 = + = + +   
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4). 2(3x 4)x dx on R−∫ . 

Sol. 2(3x 4)x dx−∫  

2put 3x 4 t 6x dx dt− = ⇒ =  

2 1
(3x 4)x dx t dt

6
− =∫ ∫  

2 2 21 t (3x 4)
C C

6 2 12

−= ⋅ + = +  

 

5. dx 1
dx on ,

51 5x

 − ∞ +  
∫  

Sol. 
dx

1 5x+∫  

Put 1 + 5x = t2 ; 5dx = 2t dt, dx = 
2

t dt
5

 

dx 2 t dt 2
dt

5 t 51 5x
= =

+∫ ∫ ∫  

2 2
t C 1 5x C

5 5
= + = + +  

 

6. 3 2(1 2x )x dx−∫  on R. 

Sol. 3 2(1 2x )x dx−∫  

3 2

3 2

2 3 2

put 1 2x t 6x dx dt

1
(1 2x )x dx t dt

6

1 t (1 2x )
C C

6 2 12

− = ⇒ − =

− = −

− −= − ⋅ + = +

∫ ∫  
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7. 
2

3

sec x
dx

(1 tan x)+∫  on I R \ n : n Z
4

π ⊂ π − ∈ 
 

 

Sol. 
2

3

sec x
dx

(1 tan x)+∫  

2put 1 tan x t sec x dx dt+ = ⇒ =  

2
3

3 3

sec x dt
dx t dt

(1 tan x) t
−= =

+∫ ∫ ∫  

2

2 2

t 1 1
C C C

( 2) 2t 2(1 tan x)

−
= + = − + = − +

− +
 

 

8. 3 4x sin x dx on R∫  

Sol. 3 4x sin x dx∫  

Put 4 3x t 4x dx dt= ⇒ =  

3 4 1
x sin x dx sin t dt

4
= ⋅∫ ∫  

41 1
cos t C cos x C

4 4
= − + = − ⋅ +  

 

9. 
2

cos x
dx

(1 sin x)+∫  on 3
I R \ 2n : n Z

2

π ⊂ π + ∈ 
 

 

Sol. 
2

cos x
dx

(1 sin x)+∫  

Put 1 sin x t cos xdx dt+ = ⇒ =  

2 2

cos x dt
dx

(1 sin x) t
=

+∫ ∫  

1 1
C C

t 1 sin x
= − + = − +

+
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10. 3 sin x cos x dx∫  on [2nππππ, (2n + 1)ππππ, (n ∈∈∈∈ Z)]. 

Sol. 3 sin x cos x dx∫  

Put   sin x=t  ⇒   cos x dx =dt 

3 3sin x cos x dx t dt= ⋅∫ ∫  

4 / 3
4 / 3 4 /3t 3 3

C t C (sin x) C
(4 / 3) 4 4

= + = + = +  

 

11. 
2x2x e dx∫  on R. 

Sol. 
2x2x e dx∫  

Let   x2 =t⇒   2x dx =dt 

2 2x t t x2x e dx e dt e C e C= = + = +∫ ∫  

 

12. 
log xe

dx
x∫  on (0, ∞∞∞∞) 

Sol. 
log xe

dx
x∫  

Put  log x= t ⇒   
1

dx dt
x

=  

log x
t t

log x

e
dx e dt e C

x

e C x C

= ⋅ = +

= + = +

∫ ∫  

 

13. 
2

6

x
dx

1 x−
∫  on I = (–1, 1). 

Sol. 
2

6

x
dx

1 x−
∫  

Put  x3 =t ⇒   3x2 dx =dt 
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2

6 2

1 1 3

x 1 dt
dx

31 x 1 t

1 1
sin t C sin (x ) C

3 3
− −

=
− −

= + = +

∫ ∫
 

 

14. 
3

8

2x
dx

1 x+∫
 on R. 

Sol.  let  x4=t⇒   4x3 dx =dt 

3

8 2

1 1 4

2x 1 dt
dx

21 x 1 t

1 1
tan t C tan (x ) C

2 2
− −

=
+ +

= + = +

∫ ∫
 

 

15. 
8

18

x
dx

1 x+∫
 

Sol. 
( )

8 8

18 29

x x
dx dx

1 x 1 x
=

+ +
∫ ∫  on R. 

    Put  x9 = t⇒   9x8 dx  = dt 

8 8

18 9 2 2

1 1 9

x x 1 dt
dx dx

91 x 1 (x ) 1 t

1 1
tan t C tan (x ) C

9 9
− −

= =
+ + +

= + = +

∫ ∫ ∫
 

 

16. 
x

2 x

e (1 x)
dx

cos (xe )

+
∫  on xI R \{x R : cos(xe ) 0}⊂ ∈ =  

Sol. 
x

2 x

e (1 x)
dx

cos (xe )

+
∫  

 Put  x ex =t  

x x x(x e e )dx e (1 x)dx dt⋅ + = + =  

G.I. =
x

2
2 x 2

e (1 x) dt
dx sec t dt

cos (xe ) cos t

+ = =∫ ∫ ∫  
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xtan t C tan(x e ) C= + = ⋅ +  

17. 
2

5

csc x
dx

(a bcot x)+∫  on I ⊂⊂⊂⊂ R \ {x∈∈∈∈R : a + b cotx = 0},  a, b ∈∈∈∈ R, b ≠≠≠≠ 0. 

Sol.  

 G.I. =
2

5

csc x
dx

(a bcot x)+∫  

 Put a + b cot x =t ⇒   –b csc2 x dx =dt 

2
5

5 5

4

4 4

csc x 1 dt 1
dx t dt

b b(a bcot x) t

1 t 1 1
C C C

b 4 4bt 4b(a bcot x)

−

−

= − = −
+

= − + = + = +
− +

∫ ∫ ∫
 

 

18. x xe sin e dx∫  on R. 

Sol.   ex =t⇒   ex dx=dt 

x xe sin e dx sin t dt=∫ ∫  

xcot C cos(e ) C= − + = − +  

 

19. 
sin(log x)

dx
x∫  on (0, ∞∞∞∞) 

Sol.  
sin(log x)

dx
x∫  

 put log x =t⇒ dt = 
1

dx
x

=dt 

x

sin(log x)
dx sin t dt

x

cot t C cos(e ) C

=

= − + = − +

∫ ∫  
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20. 
1

dx
x log x∫  on (0, ∞∞∞∞) 

Sol. 
1

dx
x log x∫  

 Put log x =t⇒ dt = 
1

dx
x

=dt 

1 1
dx dt log t C log(log x C)

x log x t
= = + = +∫ ∫  

 

21. 
n(1 log x)

dx
x

+
∫  on (0, ∞∞∞∞), n ≠≠≠≠ –1. 

Sol. 
n(1 log x)

dx
x

+
∫  

 Put 1 + log x= t , ⇒
1

dx
x

=dt 

n n 1
n

n 1

(1 log x) t
dx t dt C

x n 1

(1 log x)
C

n 1

+

+

+ = = +
+

+= +
+

∫ ∫
 

 

22. 
cos(log x)

dx
x∫  on (0, ∞∞∞∞) 

Sol. 
cos(log x)

dx
x∫  

 Put log x =t⇒ dt = 
1

dx
x

=dt 

 

cos(log x)
dx cos t dt

x
=∫ ∫  

sin t C sin(log x) C= + = +  

 

 



 www.sakshieducation.com 

 www.sakshieducation.com 

23. 
cos x

dx
x∫  on (0, ∞∞∞∞) 

Sol. 
1 dx

let x t dx dt 2dt
2 x x

= ⇒ = ⇒ =  

cos x
dx 2 cos tdx

x

2sin t C 2sin x C

=

= + = +

∫ ∫  

 

24. 
2

2x 1
dx

x x 1

+
+ +∫  on R. 

Sol.  
2

2x 1
dx

x x 1

+
+ +∫  

 put  x2 + x + 1=t  ⇒  (2x + 1)dx =dt 

2

2x 1 dt
dx

tx x 1

+ =
+ +∫ ∫  

2log | t | C log | x x 1| C= + = + + +  

 

25. 
n 1

n

ax
dx

bx C

−

+∫ , where n ∈∈∈∈ N, a, b, c are real numbers, b ≠≠≠≠ 0 and n c
x I x R : x

b
 ∈ ⊂ ∈ ≠ − 
 

 

Sol. 
n 1

n

ax
dx

bx C

−

+∫  

 let bxn + C=t ⇒   nbxn–1dx=dt, n 1 1
x dx dt

nb
− =  

n 1

n

ax a dt a
dx log | t | dt

nb t nbbx C

−
= = +

+∫ ∫  

na
log | bx c | k

nb
= + +  
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26. 
1

dx
x log x[log(log x)]∫  on (1, ∞∞∞∞) 

Sol. G.I.  
1

dx
x log x[log(log x)]∫  

 Put log(log x)=t,   
1 1

dx dt
log x x

⋅ =  

1 dt
dx

x log x[log(log x)] t

log | t | C log | log(log x) | C

=

= + = +

∫ ∫  

 

27. coth xdx∫  on R. 

Sol.   sinh x=t ⇒   cosh x dx= dt  

dt
coth xdx log | t | C

t

log | sinh x | C

= = +

= +

∫ ∫  

 

28. 
2

1 1 1
dx on ,

2 21 4x

 − 
 −

∫  

Sol. 
( )2 2 2

1 1 dx
dx

21 4x 1/ 2 x
=

− −
∫ ∫  

1 11 x 1
sin C sin (2x) C

2 1/ 2 2
− − = + = + 
 

 

 

29. 
2

dx

25 x+
∫  on R 

Sol. 1

2 2 2

dx dx x
sinh C

525 x x 5

−  = = + 
 + +

∫ ∫  
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30. 
1

dx
(x 3) x 2+ +∫  on I ⊂⊂⊂⊂ (–2, ∞∞∞∞) 

Sol. put x + 2 = t2 , dx = 2t dt 

2

1 2t dt
dx

t(t 1)(x 3) x 2
=

++ +∫ ∫ 2

dt
2

t 1
=

+∫  

1 12 tan (t) C 2 tan ( x 2) C− −= + = + +  

 

31. 
1

dx
1 sin 2x+∫

 on nn
I R \ ( 1) : n Z

2 4

π π ⊂ + − ∈ 
 

 

Sol. 

2

1 dx
dx

2 tan x1 sin 2x 1
1 tan x

=
+ +

+

∫ ∫  

2 2

2 2

(1 tan x)dx sec xdx

1 tan x 2 tan x (1 tan x)

+= =
+ + +∫ ∫  

2put1 tan x t sec xdx dt+ = ⇒ =  

2

1 dt 1 1
dx C C

1 sin 2x t 1 tan xt
= = − + = − +

+ +∫ ∫  

 

32. 
2

4

x 1

x 1

+
+∫ dx on R. 

Sol: 
2 2

4
2

2

1
1

x 1 xdx dx
1x 1 x
x

++ =
+ +

∫ ∫  

  
2

2

1
1

x . dx
1

x 2
x

 +  =
 − +  

∫  

  2 2 2( a b (a b) 2ab)+ = + −∵  

Take 
1

x t
x

− =  then 
2

1
1 dx dt

x

 + = 
 

 

2

4 2 2 2

x 1 dt dt
dx

x 1 t 2 t ( 2)

+∴ = =
+ + +∫ ∫ ∫  
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11 t
tan c

2 2
−  = + 
 

 

1

1
x1 xtan c

2 2
−

 − 
= + 

 
 

2
11 x 1

tan c
2 2x

−  −= + 
 

. 

 

33. 
2

dx

cos x + sin2x
∫  on I ⊂ R / 1 1

(2n 1) : n Z 2n Tan : n Z
2 2

− π   + ∈ ∪ π + ∈    
    

 

Sol: 
2 2

dx dx

cos x + sin2x cos x 2sin x cos x
=

+∫ ∫  

 
2 2

2

(sin x cos x)
dx

cos x 2sin x cos x

+=
+∫  

 
2 21 tan x sec xdx

dx
1 2 tan x 1 2 tan x

+= =
+ +∫ ∫  

Let 1 + 2 tan x = t then 2 sec2 x dx = dt 

 2 1
sec xdx dt

2
⇒ =  

2

dx 1 dt

2 tcos x sin 2x
∴ =

+∫ ∫  

 
1

log | t | c
2

= +  

 
1

log |1 2 tan x | c
2

= + + . 
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34. 1 sin 2x dx on I− ⊂∫  
3

2n ,2n ,n Z
4 4

π π π − π + ∈  
. 

Sol: 1 sin 2x dx−∫  

2 2

2

2

sin x cos x 2sin x cos x dx

(sin x cos x) dx

(cos x sin x) dx

= + −

= −

= −

∫

∫

∫

 

(cos x sin x)dx

cos x dx sin x dx

sin x cos x c

= −

= −

= + +

∫

∫ ∫  

3
For x 2n ,2n

4 4

π π ∈ π − π +  
 

1 sin 2x dx (sin x cos x) c− = + +∫ . 

 

35. 1 cos 2x dx on I+ ⊂∫
3π π

2nπ ,2nπ + ,n Z
4 4

 − ∈ 
 

. 

Sol: 21 cos 2x dx 1 2cos x 1dx+ = + −∫ ∫  

 

22cos x dx

2 cos x dx c

2 sin x c

3π π
For x 2nπ ,2nπ +

4 4

=

= +

= +

 ∈ −  

∫

∫
 

 

36). 
cos x sin x

dx on I
1 sin 2x

+ ⊂
+∫

3
2n ,2n ,n Z

4 4

π π π − π + ∈  
. 

Sol: 
cos x sin x

dx
1 sin 2x

+
+∫  

2 2

(cos x sin x)

sin x cos x 2sin x cos x

+=
+ +

∫  
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2

cos x sin x
dx

(cos x sin x)

+=
+

∫  

cos x sin x
dx

cos x sin x

+ =  + 
∫  

dx c x c

3
For x 2n ,2n

4 4

+ = +

π π ∈ π − π +  

∫
 

 

37. 
2

sin 2x
dx

(a bcos x)+∫  on 
R,if | a | | b |

I {x R : a bcos x 0}, if | a | | b | .

>


⊂ ∈ + ≠ <
 

Sol: 
2 2

sin 2x 2sin x cos x
dx dx

(a bcos x) (a bcos x)
=

+ +∫ ∫  

Let a + b cos x = t, then –b sin x dx = dt 

1
sin x dx dt

b
⇒ = −  

Also b cos x = t – a  

t a
cos x

b

−
⇒ =  

2 2 2

sin 2x 2 t a
dx dt

(a bcos x) b t

− ∴ = −  +  
∫ ∫  

2 2

2 1 1
dt a dt

tb t

 = − −  
∫ ∫  

2

2 a
log(| t |) c

tb

 = − + +  
 

2

2 a
log | a bcos x | c

a bcos xb

 = − + + + + 
. 
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38). 
2

sec x
dx on I R

(sec x tan x)
⊂ −

+∫ (2n 1) ,n Z
2

π + ∈ 
 

. 

Sol: 
2

sec x

(sec x tan x)+∫  

 
3

sec x(sec x tan x)
dx

(sec x tan x)

+=
+∫  

Let sec x + tan x = t 

Then (sec x tan x + sec2 x) dx = dt 

sec x(sec x tan x)dx dt⇒ + =  

2

sec x
dx

(sec x tan x)
∴

+∫  

2
3

3

2 2

dt t
t dt

2t

1 1
c

2t 2(sec x tan x)

−
−= = =

−

= − = − +
+

∫ ∫
 

 

39. 
2 2 2 2

dx

a sin x b cos x+∫  on R, a ≠ 0, b ≠ 0. 

Sol: 
2 2 2 2

dx

a sin x b cos x+∫  

v¶¢ ¶®±¸v¶mÀ  v¶¢ ¶®±¸v¶mÀ  v¶¢ ¶®±¸v¶mÀ  v¶¢ ¶®±¸v¶mÀ    cos2 x  VÉ SµÀgº0VµS¸VÉ SµÀgº0VµS¸VÉ SµÀgº0VµS¸VÉ SµÀgº0VµS¸    

 

 
2

2 2 2

sec xdx

a .tan x b
=

+∫  

Let tan x = t, then sec2 x dt = dt 

2 2 2 2 2 2 2

dx dt

a sin x b cos x a t b
∴ =

+ +∫ ∫  

 
2 2

2

1 dt

a b
t

a

=
 +  
 

∫  

 1 1
2

1 1 t 1 at
tan Tan

b b ab ba
a a

− −= =
   
   
   
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 11 a tan x
Tan c

ab b
−  = + 
 

. 

 

40. 
2sec x

dx
a b tan x+∫ , a, b  vÀ lûµm¸hµîOµ ¶ª0PïvÀvÀ lûµm¸hµîOµ ¶ª0PïvÀvÀ lûµm¸hµîOµ ¶ª0PïvÀvÀ lûµm¸hµîOµ ¶ª0PïvÀ    

    I ⊂⊂⊂⊂ R \ 
a (2n 1)

x R : tan x : n Z
b 2

 + π   ∈ < − ∪ ∈    
    

 

   tana b x t+ =     C¶mÀOÐ0fº  C¶mÀOÐ0fº  C¶mÀOÐ0fº  C¶mÀOÐ0fº   

 

Ans. 
2

a b tan x C
b

+ +  

  

41. 
dx

sin(x a)sin(x b)− −∫  on I ⊂⊂⊂⊂ R \ ( ){a n : n Z} {b n : n Z}+ π ∈ ∪ + π ∈ . 

Sol. 
dx

sin(x a)sin(x b)− −∫   

1 sin(b a)
dx

sin(b a) sin(x a)sin(x b)

−=
− − −∫  

1 sin{(x a) (x b)}
dx

sin(b a) sin(x a)sin(x b)

− − −=
− − −∫  

1

sin(b a)

sin(x a)cos(x b) cos(x a)sin(x b)
dx

sin(x a)sin(x b)

=
−

 − − − − −
 − − 
∫

 

{ }1
cot(x b) cot(x a) dx

sin(b a)
= − − −

− ∫  

 [ ]1
log | sin(x b) | log | sin(x a) | C

sin(b a)
= − − − +

−
 

1 sin(x b)
log C

sin(b a) sin(x a)

−= +
− −
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42. 
1

dx
cos(x a)cos(x b)− −∫  on I ⊂⊂⊂⊂ R \ 

(2n 1)
a : n Z b (2n 1) : n Z

2 2

 + π π   + ∈ ∪ + + ∈    
    

 

Sol. 
1

dx
cos(x a)cos(x b)− −∫  

1 sin(a b)
dx

sin(a b) cos(x a)cos(x b)

−=
− − −∫  

1 sin(x b x a)
dx

sin(a b) cos(x a)cos(x b)

− − −=
− − −∫  

1

sin(a b)

sin(x b)cos(x a) cos(x b)sin(x a)
dx

cos(x a)cos(x b)

=
−
− − − − −

− −∫
 

{ }1
tan(x b) tan(x a) dx

sin(a b)
= − − −

− ∫  

 [ ]1
log | sec(x b) | log | sec(x a) | C

sin(a b)
= − − − +

−  

1 sec(x b)
log C

sin(a b) sec(x a)

−= +
− −

 

 

43. 1 sec x dx+∫  on 
1 1

2n , 2n ,n Z
2 2

    − π + π ∈    
    

. 

Sol. 1 sec x dx+∫  = 
2sec x 1

dx
sec x 1

−
−

 

sin x
tan x cos xdx dx

sec x 1 1 cos x
cos x

= =
− −∫ ∫  

sin x
dx

cos x 1 cos x
=

−∫  

Put cos x = t ⇒ sin x dx = –dt 

2

dt 1
dt

t 1 t t t

−= = −
− −

∫ ∫  
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2 2

1

1 1
t

2 2

= −
   − −   
   

∫  

1 2

1
t 1 12sin C t t

1 4 4
2

−

 −   = − + = − − + −     
 

 

2
1 1 1

sin (2t 1) C t
4 2

−  = − − + = − − 
 

 

= [ ]1sin 2cos x 1 C−− − +  

 

III.   

1. 
2 2

sin 2x
dx

a cos x bsin x+∫  on  2 2I R \ (x R | a cos x bsin x 0}⊂ ∈ + =  

Sol. 2 2put  a cos x bsin x t+ =  

( )a(2cos x)( sin x) b(2sin x cos x) dx dt

sin 2x(b a)dx

− + =
= −

 

2 2

1
sin 2x dx dt

(b a)

sin 2x 1 dt
dx

(b a) ta cos x bsin x

⋅ =
−

=
−+∫ ∫

 

2 2

1
log | t | C

(b a)

1
log | a cos x bsin x | C

(b a)

= +
−

= + +
−

 

 

2. 
1 tan x

dx
1 tan x

−
+∫

 for x I R \ n : n Z
4

π ∈ ⊂ π − ∈ 
 

 

Sol. 

sin x
11 tan x cos xdx dx

sin x1 tan x 1
cos x

−− =
+ +

∫ ∫  

 
cos x sin x

dx
cos x sin x

−=
+∫  
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cos x sin x t

dt sin x cos x dx

+ =
⇒ = − +

 

1 tan x dt
dx log | t | C

1 tan x t
log | cos x sin x | C

− = = +
+

= + +

∫ ∫  

 

3. 
cot(log x)

dx
x∫ , nx I (0, ) \{e : n Z}π∈ ⊂ ∞ ∈ . 

Sol. Put log x =t⇒ dt = 
1

dx
x

=dt 

 

cot(log x)
dx cot t dt log(sin t) C

x
log(sin(log x)) C

= = +

= +

∫ ∫  

 

4. x xe cot e dx, x I R \{log n : n Z}⋅ ∈ ⊂ π ∈∫  

Sol. Put  ex =t⇒   ex dx =dt 

x x

x

e cot e dx cot t dt log | sin t | C

log(sin e ) C

⋅ = = +

= +

∫ ∫  

 

5. 2sec x(tan x)sec x dx∫ , on  

(2k 1)
I x E : tan x for any k Z

2

+ π ⊂ ∈ ≠ ∈ 
 

 where (2n 1)
E R / : n Z

2

+ π = ∈ 
 

 

Sol.   tan x=t ⇒   sec2 x dx=dt 

2sec x(tan x)sec x dx sec t dt= ⋅∫ ∫  

t
log tan C

4 2

tan x
log tan C

4 2

π = + + 
 

 π = + +  
  

 

 

 



 www.sakshieducation.com 

 www.sakshieducation.com 

6. sin x cos x dx∫  on [2n , (2n 1) ]π + π , n ∈∈∈∈ Z. 

Sol. t = sin x ⇒ dt = cosx dx 

3/ 22
sin x cos x dx t dt t C

3
⋅ = = +∫ ∫  

   3/ 22
(sin x) C

3
= +  

7. 4 2tan x sec x dx, x I R \∈ ⊂∫
(2n 1)

: n Z
2

+ π ∈ 
 

 

Sol. 2tan x t sec xdx dt= ⇒ =  

4 2 4tan x sec x dx t dt=∫ ∫  

5 5t (tan x)
C C

5 t
= + = +  

 

8. 
2

2x 3
dx

x 3x 4

+

+ −
∫ , x I R \ [ 4,1]∈ ⊂ − . 

Sol.   Let x2 + 3x – 4 =t⇒   (2x + 3)dx=dt 

2

2x 3 dt
dx 2 t C

tx 3x 4

+ = = +
+ −

∫ ∫  

   22 x 3x 4 C= + − +  

 

9. 2csc x cot x dx on 0,
2

π 
 
 

∫  

Sol. put 2cot x t csc x dx dt= ⇒ − =  

2csc x cot x dx t dt= −∫ ∫  

3/ 22 2
t t C cot(x) C

3 3
= − + = − +  
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10. sec x log(sec x tan x)dx on 0,
2

π +  
 

∫  

Sol. log(sec x tan x) t+ =  

2(sec x tan x sec x)dx
dt

(sec x tan x)

⋅ +
⇒ =

+
= sec x dx 

( )sec x log sec x tan x dx t dt⋅ + =∫ ∫  

2 2t (log(sec x tan x))
C C

2 2

+= + = +  

 

11. 3sin x dx∫  on R. 

Sol. since 3sin 3x 3sin x 4sin x= −  

3 1
sin x (3sin x sin 3x)

4
= −  

3 3 1
sin x dx sin x sin 3x dx

4 4
= −∫ ∫ ∫  

3 1
cos x cos3x C

4 12
1

(cos3x 9cos x) C
12

= − + +

= − +
 

 

12. 3cos xdx∫  on R. 

Sol. since  3cos3x 4cos x 3cos x= −  

3

3

1
cos x (3cos x cos3x)

4
3 1

cos x dx cos x dx cos3x dx
4 4

= +

= +∫ ∫ ∫
 

  

3 1
sin x sin 3x C

4 12
1

(9sin x sin 3x) C
12

= + +

= + +
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13. cos x cos 2x dx∫ on R. 

Sol. 
1

cos 2x cos x (2cos 2x cos x)
2

= ⋅  

1
cos x cos 2x dx (cos3x cos x)dx

2
= = +∫ ∫  

1 1
cos3xdx cos xdx

2 2
1 sin 3x sin 3x 3sin x

sin x C C
2 3 6

= +

+ = + + = + 
 

∫ ∫
 

 

14. cos x cos3x dx∫ on R. 

Sol. 
1

cos3x cos x (2cos3x cos x)
2

= ⋅  

 
1

(cos 4x cos 2x)
2

+  

1 1
cos x cos3x dx cos 4x dx cos 2x dx

2 2
= +∫ ∫  

( )

1 sin 4x sin 2x
C

2 4 2

1
sin 4x 2sin 2x C

8

 = + + 
 

= + +
 

 

15. 4cos x dx∫  on R. 

Sol. 
2

4 2 2 1 cos 2x
cos x (cos x)

2

+ = =  
 

 

21
(1 2cos 2x cos 2x)

4
1 1 cos 4x

1 2cos 2x
4 2

= + +

+ = + + 
 

 

1
(2 4cos 2x 1 cos 4x)

8
1

(3 4cos 2x cos 4x)
8

= + + +

= + +
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( )1
3 dx 4 cos 2x dx cos 4x dx

8
1 sin 2x sin 4x

3x 4 C
8 2 4

= + +

 = + + + 
 

∫ ∫ ∫
 

( )1
12x 8sin 2x sin 4x C

32
= + + +  

 

16. x 4x 3 dx+∫  on 3
,

4
 − ∞ 
 

. 

Sol. put 24x 3 t 4dx 2t dt+ = ⇒ =  

21 t 3
dx t dt x

2 4

−= ⇒ =  

2t 3 1
x 4x 3 dx t t dt

4 2

−+ = ⋅ ⋅∫ ∫  

5
4 2 31 1 t

(t 3t )dt t C
8 8 5

 
= − = − +  

 
∫  

5/ 2
3/ 2(4x 3) 1

(4x 3) C
40 8

+= − + +  

 

17. 
2 2

dx

a (b cx)− +
∫  on {x R :| b cx | a}∈ + < , where a, b, c are real numbers c ≠≠≠≠ 0 and a > 0. 

Sol. 
2 2 2 2

dx dx

a (b cx) a b
c x

c c

=
− +    − −   

   

∫ ∫  

 1 1

b
x

1 1 b cxc
sin K sin K

ac c a
c

− −

  +   +   = + = + 
    
  
  
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18. 
2 2

dx

a (b cx)+ +∫    

Sol. 
2 2 2 2 2

dx 1 dx

a (b cx) c a b
x

c c

=
+ +    + +   

   

∫ ∫  

1

2

1

b
x1 ctan C

a a
a

c c

1 b cx
tan C

ac a

−

−

 + 
= + 

 ⋅  
 

+ = + 
 

 

 

19. 
x

dx
, x R

1 e
∈

+∫
 

Sol. 
x x

x x

dx 1 e e
dx

1 e 1 e

 + −=   + + 
∫ ∫  

x
x

x

e
1 dx x log(1 e ) C

1 e

 
= − = − + +  + 
∫  

 

20. 
2

2

x
dx

(1 bx)+∫ , a
x I R \

b
 ∈ ⊂ − 
 

 

Sol. Put   a + bx=t ,  ⇒ b dx =dt ⇒ dx = 
1

dt
b

⋅  

2

2

2 2

t a
x 1 b

dx dt
b(a bx) t

− 
 
 =

+∫ ∫  

2 2

3 2

1 t 2at a
dt

b t

− += ∫  

2

3 2

1 2a a
1 C

tb t

 
= − + +  

 
∫  

2

3

1 a
t 2a log | t | C

tb

 
= − − +  

 
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2

3

1 a
(a bx) 2a log | a bx | C

(a bx)b

 
= + − + − + +  

 

 

21. 
2x

dx, x ( ,1)
1 x

∈ −∞
−∫  

Sol. 2Put 1 x t , dx 2t dt− = − =  

2
2 2x 2t

dx (1 t ) dt
t1 x

−= − ⋅
−∫ ∫  

5
2 4 32 t

2 (1 2t t )dt 2 t t C
3 5

 
= − + = − − + +  

 
∫  

3/ 2 5/ 22 1
2 1 x (1 x) (1 x) C

3 5
 = − − − − + − + 
 
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EXERCISE – 6(C) 

 

I. Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº      

1. 2x sec x dx∫  on  (2n 1)
I R \ :  n is an integer

2

+ π ⊂  
 

 

Sol. 2x sec x dx x(tan x) tan x dx= −∫ ∫  

 x tan x log | sec x | C= − +  

 

2. x 1
2

1
e tan x dx

1 x
− + + 

∫ , x ∈∈∈∈ R. 

Sol.  

Let 1f (x) tan x−=  so that 
2

1
f (x)

1 x
′ =

+
 

∴ x 1 x 1
2

1
e tan x dx e tan x C

1 x
− − + = + + 

∫ [ ]( )x xe f (x) f (x) dx e f (x) C′+ = ⋅ +∫∵  

 

3. 
2

log x
dx

x∫
 on (0, ∞∞∞∞). 

Sol. 
2

log x 1 1 1
dx (log x) dx

x x xx

 = − + ⋅ 
 

∫ ∫  

  
1 1

log x C
x x

= − − +  

4. 2(log x) dx∫  on (0, ∞∞∞∞). 

Sol. 2 2 1
(log x) dx (log x) x x 2 log x dx

x
= − ⋅ ⋅∫ ∫  

2

2

2

x(log x) 2 log x dx

1
x(log x) 2 x log x x dx

x

x(log x) 2x log x x c

= −

 = − − 
 

= − ⋅ + +

∫

∫  
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5. xe (sec x sec x tan x)dx+∫  on I R \ (2n 1) : n Z
2

π ⊂ + ∈ 
 

 

Sol. x xe (sec x sec x tan x)dx e sec x C+ = ⋅ +∫  

 ( )x xe [f (x) f (x)]dx e f (x) C′+ = +∫∵  

 

6. xe cos x dx∫  on R. 

Sol. x x xI e cos x dx e sin x sin x e dx= = − ⋅∫ ∫  

x x xe sin x e cos x e cos x dx= ⋅ + ⋅ − ⋅∫  

xe (sin x cos x) I= + −  

x

x

2I e (sin x cos x)

e
I (sin x cos x) C

2

= +

= + +
 

 

7. xe (sin x cos x)dx+∫  on R. 

Sol. xe (sin x cos x)dx+∫  

f (x) sin x f (x) cos x′= ⇒ =  

x xe (sin x cos x)dx e sin x C∴ + = ⋅ +∫  

 

8. x(tan x logsec x)e dx+∫  on 
1 1

2n , 2n n Z
2 2

    − π + π ∈    
    

 

Sol. 
1

 f log | sec x | f ' sec x tan x
sec x

= ⇒ = ⋅ ⋅ ⋅  

 tan x=  

x x(tan x logsec x)e dx e log | sec x | C+ = ⋅ +∫ ( )x xe [f (x) f (x)]dx e f (x) C′+ = +∫∵  
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II. Evaluate the following integrals. 

1. nx log x dx∫  on (0, ∞∞∞∞), n is a real number and n ≠≠≠≠ –1. 

Sol. nx log x dx∫  = 
n 1

n 1x 1 1
(log x) x dx

n 1 n 1 x

+
+−

+ + ∫  

n 1
n

n 1 n 1

2

x (log x) 1
x dx

n 1 n 1

x (log x) x
C

n 1 (n 1)

+

+ +

= −
+ +

= − +
+ +

∫
 

[ ]
n 1

2

x
(n 1) log x 1 C

(n 1)

+
= + − +

+
 

2. 2log(1 x )dx+∫  on R. 

Sol. 2 2log(1 x )dx 1.log(1 x )dx+ = +∫ ∫  =  

 

2
2

2
2

2

1
log(1 x ) x x 2x dx

1 x

1 x 1
x log(1 x ) 2 dx

1 x

= + ⋅ −
+

+ −= + −
+

∫

∫
 

 
2

2

2 1

dx
x log(1 x ) 2 dx 2

1 x

x log(1 x ) 2x 2 tan x C−

= + − +
+

= + − + +

∫ ∫  

 

3. x log x dx∫  on (0, ∞∞∞∞). 

Sol. x log x dx∫  =  

 3/ 2 3/ 22 2 1
log x x x dx

3 3 x
= ⋅ − ⋅∫  

 3/ 2 1/ 22 2
x (log x) x dx

3 3
= − ∫  

 
3/ 2

3/ 22 2 x
x (log x) C

3 3 3/ 2
= − +  

 3/ 2 3/ 22 4
x log x x C

3 9
= − +  
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4. xe dx∫  on (0, ∞∞∞∞). 

Sol.   let 2x t x t , dx 2t dt= ⇒ = =  

x t t t

t t

x x

e dx 2 t e dt 2 te e dt

2(te e ) C

2 xe 2e C

 = = −
 

= − +

= − +

∫ ∫ ∫
 

 

5. 2x cos x dx∫  on R. 

Sol. 2 2x cos x dx x (sin x) sin x(2x dx)= −∫ ∫  

 

2

2

2

x sin x 2 x( sin x)dx

x sin x 2[x cos x cos x dx]

x sin x 2x cos x 2sin x c

= + ∫ −

= ⋅ + − ∫

= + − +

 

 

6. 2x sin x dx∫  on R. 

Sol. 2 1
x sin x dx x(1 cos x)dx

2
= ∫ −∫  

2

1
xdx x cos 2x dx

2

1 x sin 2x 1
x sin 2x dx

2 2 2 2

 = ∫ − ∫ 

  = − ⋅ −  
   

∫
 

2

2

x x 1
sin 2x sin 2x dx

4 4 4

x x 1
sin 2x cos 2x C

4 4 8

= − +

= − − +

∫
 

7. 2x cos x dx∫  on R. 

Sol. 2 1
x cos x dx x(1 cos 2x)dx

2
= ∫ +∫  

2

1
x dx x cos 2x dx

2

1 x sin 2x 1
x sin 2x dx

2 2 2 2

 = ∫ + ∫ 

  = + −  
   

∫
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2

2

x x 1
sin 2x sin 2x dx

4 4 4

x x 1
sin 2x cos 2x C

4 4 8

= + −

= + + +

∫
 

 

8. cos x dx∫  on R. 

Sol. 2x t dx 2t dt= ⇒ =  

I 2 t cos t dt 2(t sin t sin t dt)= ⋅ = − ∫∫  

 
2(t sin t cos t) C

2 x sin x 2cos x C

= + +

= + +
 

 

9. 2x sec 2x dx∫  on I R \ (2n 1) : n Z
4

π ⊂ π + ∈ 
 

 

Sol. 2 tan 2x 1
x sec 2x dx x tan 2x dx

2 2
= −∫ ∫  

tan 2x 1 1
x log | sec2x | C

2 2 2
tan 2x 1

x log | sec2x | C
2 4

= − ⋅ +

= − +
 

10. 2x cot x dx∫  on I R \{n : n Z}⊂ π ∈ . 

Sol. 2 2x cot x dx x(csc x 1)dx= −∫ ∫  

2

2

2

x csc x dx x dx

x
x( cot x) cot x dx

2

x
x cot x log | sin x | C

2

= −

= − + −

= − + − +

∫ ∫

∫  

11. x 2e (tan x sec x)dx+∫  on I R \ (2n 1) : n Z
2

π ⊂ + ∈ 
 

 

Sol. 2f (x) tan x f (x) sec x dx′= ⇒ =  

[ ]x x

x

I e f (x) f (x) dx e f (x) C

e tan x C

′= + = +

= +

∫  
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12. x 1 x log x
e dx

x

+ 
 
 

∫  on (0, ∞∞∞∞). 

Sol. x x1 x log x 1
e dx e log x dx

x x

+   = +   
   

∫ ∫  

  xe log x C= +  

 

13. 
2 2 2

dx
,(a 0)

(x a )
>

+∫  on R. 

Sol:   x = a tan θ    C¶mÀOÐ0fº.C¶mÀOÐ0fº.C¶mÀOÐ0fº.C¶mÀOÐ0fº.    C¶pÁýêfµÀ C¶pÁýêfµÀ C¶pÁýêfµÀ C¶pÁýêfµÀ  dx = a sec2 θ dθ 

2

2 2 2 2 2 2 2

dx a sec d

(x a ) (a tan a )

θ θ∴ =
+ θ +∫ ∫  

2 2

4 2 2 3 4

a sec d 1 sec d

a (1 tan ) a sec

θ θ θ θ= =
+ θ θ∫ ∫  

2
3

1
cos d

a
= θ θ∫  

3

1 1 cos 2
d

2a

+ θ = θ 
 
∫  

3

1
1 d cos 2 d

2a
 = ⋅ θ + θ θ ∫ ∫  

3

1 1
sin 2

22a

 = θ + θ  
 

1 1
3

1 x 1 x
tan sin 2 tan c

a 2 a2a
− −     = + +     
     

 

1 1
3 3

1 x 1 x
tan sin 2 tan c.

a a2a 4a
− −    = + +    
    
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14. x 2x xe log(e 5e 6)dx+ +∫  on r. 

Sol: 2x x x 2 xe 5e 6 (e ) 5e 6+ + = + +  

      

x 2 x x

x x x

x x

(e ) 3e 2e 6

e (e 3) 2(e 3)

(e 3)(e 2)

= + + +

= + + +

= + +

 

  x 2x xe log(e 5e 6)dx+ +∫  

  x x xe log[(e 2)(e 3)]dx= + +∫  

  x x x xe log(e 2)dx e log(e 3)dx= + + +∫ ∫  

( log ab log a log b)= +∵  

  ex = t    C¶mÀOÐ0fº.C¶mÀOÐ0fº.C¶mÀOÐ0fº.C¶mÀOÐ0fº.     C¶pÁýêfµÀC¶pÁýêfµÀC¶pÁýêfµÀC¶pÁýêfµÀ ex dx = dt 

 
x 2x xe log(e 5e 6)dx

log(t 2)dt log(t 3)dt

∴ + +

= + + +

∫

∫ ∫
 

 
t t

log(t 2)t dt log(t 3) t dt
t 2 t 3

= + − + + ⋅ −
+ +∫ ∫   

(t 2) 2 (t 3) 3
t log(t 2) dt t log(t 3) dt

t 2 t 3

+ − + −   = ⋅ + − + ⋅ + −   + +   
∫ ∫  

dt dt
t log(t 2) dt 2 t log(t 3) dt 3

t 2 t 3

t log(t 2) t 2 log(t 2) t log(t 3) t 3log(t 3)

2 log | (t 2) | 3log | (t 3) | 2t t[log(t 2)(t 3)]

= ⋅ + − + + + − +
+ +

= + − + + + + − + +

= + + + − + + +

∫ ∫ ∫ ∫

 

2t[log(t 5t 6)] 2t 2 log | t 2 | 3log | t 3 | c= + + − + + + + +  

x 2x x x x xe [log(e 5e 6)] 2e 2log | e 2 | 3log | e 3 | c.= + + − + + + + +  

 

15. cos(log x)dx∫  on (0, ∞). 

Sol:   I cos(log x)dx cos(log x)1 dx= = ⋅∫ ∫  

EOµÖfµEOµÖfµEOµÖfµEOµÖfµ  u = cos(log x)  , v = 1 and using integration by parts successively. 

1
I cos(log x)x sin(log x) x dx

x
= − − ⋅∫  
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x cos(log x) sin(log x)dx

1
x cos(log x) sin(log x) x cos(log x) x dx

x

x cos(log x) x sin(log x) cos(log x)dx

x[cos(log x) sin(log x)] 1

= +

= + ⋅ − ⋅ ⋅

= + ⋅ −

= + −

∫

∫

∫

 

2I x[cos(log x) sin(log x)]

x
I [cos(log x) sin(log x)] c

2

∴ = +

⇒ = + +
 

x
cos(log x)dx [cos(log x) sin(log x)] c

2
∴ = + +∫  

 

16. x
2

x 2
e dx

(x 3)

+
+∫    

Sol. x
2

x 2
e dx

(x 3)

+
+∫   

x
2

x 3 1
e dx

(x 3)

 + − =  
+  

∫  

 x
2

1 ( 1)
e dx

x 3 (x 3)

 − = + + +  
∫  x 1

e C
x 3

 = + + 
   [ ]( )x xe f (x) f (x) dx e .f (x) C′+ = +∫∵   

 

17. 
x

2

xe
dx

(x 1)+∫  on I ⊂⊂⊂⊂ R \ {–1} 

Sol. 
x

x
2 2

xe x 1 1
dx e dx

(x 1) (x 1)

 + −=  
+ + 

∫ ∫  

x
2

x
2

1 1
e dx

x 1 (x 1)

1 ( 1)
e dx

x 1 (x 1)

 
= − + + 

 − = +  + +  

∫

∫

 

 [ ]( )x xe f (x) f (x) dx e .f (x) C′+ = +∫∵  

x
x1 e

e C C
x 1 x 1

 = + = + + + 
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III.   

1. 1x tan x dx, x R− ∈∫  

Sol. 
2

1 1 2
2

x 1 1
x tan x dx (tan x) x dx

2 2 1 x
− −= − ⋅

+∫ ∫  

2 1

2

x (tan x) 1 1
1 dx

2 2 1 x

−
 = − − + 
∫  

2 1
1x (tan x) 1

(x tan x) C
2 2

−
−= − − +  

2 1 1

2
1

x (tan x) x tan x
C

2 2 2

(x 1) x
tan x C

2 2

− −

−

= − + +

+= − +

 

 

2. 2 1x tan x dx, x R− ∈∫ . 

Sol. 
3

2 1 1 3
2

x 1 1
x tan x dx (tan x) x dx

3 3 1 x
− −= −

+∫ ∫  

3 1 2

2

3 1

2

x (tan x) 1 x(x 1) x
dx

3 3 1 x

x (tan x) 1 1 xdx
xdx

3 3 3 1 x

−

−

+ −= −
+

= − +
+

∫

∫ ∫

 

3 1 2
2x (tan x) x 1

log |1 x | C
3 6 6

−
= − + + +  

 

3. 
1

2

tan x
dx, x I R \{0}

x

−
∈ ⊂∫  

Sol. 
1

1 1
2 2 2

tan x 1 1 1 1
dx tan x (tan x) dx

x xx x 1 x

−
− −  = = − +  + 

∫ ∫ ∫  

1

2 2

1

2 2

tan x 1 2x dx

x 2 x (1 x )

tan x 1 1 1
(2x dx)

x 2 x 1 x

−

−

= − +
+

 = − + − + 

∫

∫
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1

2

tan x dx 1 2x dx

x x 2 1 x

−
= + −

+∫ ∫  

1
2tan x 1

log | x | log |1 x | C
x 2

−
= − + − + +  

 

4. 1x cos x dx, x ( 1,1)− ∈ −∫  

Sol. 1x cos x−
∫  

1 1d
cos x dx [cos x] x dx dx

dx
− − = −   
∫ ∫ ∫  

2 2
1

2

2 2
1

2

x 1 x
cos x dx

2 21 x

x 1 x
cos x dx

2 2 1 x

−

−

−= −
−

= +
−

∫

∫

 

2 2
1

2

x 1 1 x 1
cos x dx

2 2 1 x

− − −= −
−

∫  

2
1 2

2

x 1 1 1
cos x 1 x dx dx

2 2 2 1 x

−= − − +
−

∫ ∫  

2
1 2 1 1x 1 1 1 1

cos x x 1 x sin x sin x C
2 2 2 2 2

− − − = − − + + +  
 

2
1 2 1x 1 1

cos x x 1 x sin x C
2 4 4

− −= − − + +  

 

5. 2 1x sin x dx, x ( 1,1)− ∈ −∫  

Sol. 2 1x sin x dx−
∫  

3
1 3

2

x 1 1
(sin x) x dx

3 3 1 x

−  
= −  

 − 
∫  

3 2
1

2

x 1 x[1 (1 x )]
sin x dx

3 3 1 x

− − −= −
−

∫  

3
1 2

2

x 1 xdx 1
sin x x 1 x dx

3 3 31 x

−= − + −
−

∫ ∫  
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3 2 3/ 2
1 2x 1 1 (1 x )

sin x 1 x C
3 3 3 (3/ 2)( 2)

− −= + − + +
−

 

3 2
1 2 3/ 2x 1 x 1

sin x (1 x ) C
3 3 9

− −= + − − +  

 

6. x log(1 x)dx, x ( 1, )+ ∈ − ∞∫  

Sol. x log(1 x)dx+∫  

2 2

2 2

x 1 x
log(1 x) dx

2 2 1 x

x 1 1 (1 x )
log(1 x) dx

2 2 1 x

 
= + −   + 

− −= + −
+

∫

∫

 

2x 1 dx 1
log(1 x) (1 x)dx

2 2 1 x 2
= + − + −

+∫ ∫  

2 2x 1 1 x
log(1 x) log(1 x) x C

2 2 2 2

 
= + − + + − +  

 
 

2 2(x 1) x x
log(1 x) C

2 2 4

−= + + − +  

 

7. sin x dx∫  on (0, ∞∞∞∞). 

Sol.   Put 2x t dx 2t dt= ⇒ =  

2 t( cos t) cos t dt = − + ∫   

2t cos t 2sin t= − +  

2 x cos x 2sin x C= − + +  

 

8).  axe sin(bx c)dx+∫ , (a, b, c ∈∈∈∈ R, b ≠≠≠≠ 0) on R. 

Sol.  

Let   axI e sin(bx c)dx= +∫  

ax axcos(bx c) 1
e cos(bx c)e a dx

b b

+ = − + + 
 

∫  
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ax
axe cos(bx c) a

e cos(bx c)dx
b b

⋅ += − + +∫  

ax
ax axe cos(bx c) a bx c 1

e sin sin(bx c)e a dx
b b b b

⋅ + + = − + ⋅ − + ⋅ ⋅ 
 

∫  

ax 2
ax

2 2

e cos(bx c) a a
e sin(bx c) I

b b b

⋅ += − + + −  

2 ax
ax

2 2

a e a
1 I cos(bx c) e sin(bx c)

bb b

 
+ = − + + +  

 

2 2 ax

2 2

a b e
I [a sin(bx c) b(cos(bx c)]

b b

+ = + − +  

ax

12 2

e
I [a sin(bx c) b(cos(bx c)] C

a b
∴ = + − + +

+
 

 

9. xa cos 2x dx∫    

Sol. xa cos 2x dx∫  

x xsin 2x 1
a sin 2x a log a dx

2 2
= − ⋅∫  

x
xa sin 2x log a

a ( sin 2x)dx
2 2

⋅= + −∫  

x
x xa sin 2x log a 2x 1

(a cos cos 2x a log a dx)
2 2 2 2

= + ⋅ − ⋅∫  

x x 2a sin 2x a log a cos 2x (log a)
I

2 4 4
= + −  

2 x(log a) a [2sin 2x (log a)cos 2x]
1 I

4 4

  ++ =  
 

 

2 x4 (log a) a [2sin 2x (cos 2x) log a]
I

4 4

+ +=  

x x

2

2 a sin 2x (a log a)cos 2x
I c

(log a) 4

⋅ ⋅ + ⋅∴ = +
+
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10. 
3

1
2

3x x
tan dx

1 3x
−  −
  − 

∫    

Sol. Put  x = tan t ⇒ dx = sec2 t dt 

Then 
3

1
2

3x x
tan dx

1 3x
−  −
  − 

∫  

3
1 2

2

3tan t tan t
tan sec t dt

1 3tan t
−  −=   − 

∫  

1 2 2tan (tan 3t)sec t dt 3 t sec t dt−= =∫ ∫  

2 2d
3 t sec t dt (t) sec t dt dt

dt

3[t(tan t) (1) tan t dt]

  = −   
  

= −

∫ ∫ ∫

∫
 

( )1 2

3(t tan t log | sec t |) C

3 x tan x log 1 x C−

= − +

= ⋅ − + +
 

1 2

1 2

3
3x tan x log(1 x ) C

2

3
3x tan (x) log(1 x ) C

2

−

−

 = − + +  

= − + +
  

 

11. 1sinh x dx−
∫  on R. 

Sol. 1 1sinh x dx 1.sinh x dx− −=∫ ∫  

 

1

2

1

2

1 2

1 2

1
x.sinh x .xdx

1 x
1 2x

x.sinh x dx
2 1 x
1

x.sinh x 2. 1 x c
2

x.sinh x 1 x c

−

−

−

−

= −
+

= −
+

= − + +

= − + +

∫

∫  
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12. 1cosh xdx−
∫  on [1, ∞∞∞∞]. 

Sol. 1 1cosh xdx 1.cosh xdx− −=∫ ∫   

Ans: 1 2x cosh x x 1 C− − − +  

 

13. 1tanh x dx−
∫  on (–1, 1). 

Sol. 1 1tanh x dx 1.tanh x dx− −=∫ ∫  

 

( )

1

1
2

1
2

1 2

1.tanh x dx

1
x.tanh x xdx

1 x
1 2x

x.tanh x dx
2 1 x
1

x.tanh x log 1 x c
2

−

−

−

−

=

= −
−

−= +
−

= + − +

∫

∫

∫
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 www.sakshieducation.com 

 www.sakshieducation.com 

EXERCISE-6(D) 

 

I. Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº      

1. 
2

dx

2x 3x 1− +
∫  

Sol. 
2

dx

2x 3x 1− +
∫  

 
2 2

2

dx 1 dx

32x 1 2 13 x x3 3 3 3

= =
     − +  − −        

∫ ∫  

 1 1

1
x1 1 3x 13sin C sin C

2 23 3
3

− −

 −  − = + = +   
   

 

 

 

2. 
2

sin
d

2 cos

θ θ
− θ

∫  

Sol. 
2

sin
d

2 cos

θ θ
− θ

∫  

   put cos t sin d dtθ = ⇒ − θ θ =  

2 2 2

dt dt

2 t ( 2) t
= − = −

− −
∫ ∫  

1 1t cos
sin C sin C

2 2
− − θ   = − + = − +   
   

 

 

3. 
2

cos x
dx

sin x 4sin x 5+ +∫  

Sol. 
2

cos x
dx

sin x 4sin x 5+ +∫  

   put sin x t cos xdx dt= ⇒ =  

2 2

1 1

dt dt

t 4t 5 (t 2) 1

tan (t 2) C tan (sin x 2) C− −

= =
+ + + +

= + + = + +

∫ ∫
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4. 
2

dx

1 cos x+∫
 

Sol. 
2 2

2 2 2

dx sec dx sec xdx

1 cos x sec x 1 tan x 2
= =

+ + +∫ ∫ ∫  

Let 2tan x t sec x dx dt= ⇒ =  

1
2 2

dt 1 t
tan C

2 2t ( 2)
−  = = + +  

∫  

  11 tan x
tan C

2 2
−  = + 
 

 

 

5. 
2 2

dx

2sin x 3cos x+∫  

Sol. 
2

2 2 2

dx sec xdx

2sin x 3cos x 2 tan x 3
=

+ +∫ ∫  

Let 2tan x t sec x dx dt= ⇒ =  

 

2 2
2

dt 1 dt

22t 3 3
t

2

= =
+  

+  
 

∫ ∫  

12 2t
tan C

3 3
2

2

−  
= +  

 
 

1

1

1 2 tan x
tan C

2 3 3

1 2
tan tan x C

36

−

−

 
= +  

 

 
= +  

 
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6. 
1

dx
1 tan x+∫

 

Sol. 
1

dx
1 tan x+∫

 

1 cos x dx 1 2cos x dx
dx

sin x sin x cos x 2 sin x cos x1
cos x

= = =
+ ++

∫ ∫ ∫  

1 (cos x sin x) (cos x sin x)
dx

2 sin x cos x

+ + −=
+∫  

1 1 cos x sin x
dx dx

2 2 sin x cos x

−= +
+∫ ∫  

1 1
x log | sin x cos x | C

2 2
= + + +  

 

7. 
1

dx
1 cot x−∫

 

Sol. 
1 1 sin xdx

dx dx
cos x1 cot x sin x cos x1
sin x

= =
− −−

∫ ∫ ∫  

1 (sin x cos x) (cos x sin x)
dx

2 sin x cos x

− + +=
−∫  

1 1 cos x sin x
dx dx

2 2 sin x cos x

+= +
−∫ ∫  

1 1
x log | sin x cos x | C

2 2
= + − +  
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II.  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº  Oºñ0l¼ ¶ª¶¢ÃOµv¶mÀv¶mÀ Sµgº0Vµ0fº      

 

1. 21 3x x dx+ −∫  

Sol. 

2 2

2

1 3x x dx 1 (x 3x)dx

3 9
1 (x )  dx

2 2

+ − = − −

= − − −

∫ ∫

∫
 

2
13 3

x
2 2

   = − −       
∫  

2

1

3 3x 1 3x x x132 2sin C
2 8 13

2

−

  − + − −   
   = + +

 
 
 

 

2
1(2x 3) 1 3x x 13 2x 3

sin C
2 8 13

−− + − − = + + 
 

 

 

2. 
9cos x sin x

dx
4sin x 5cos x

−
+∫  

Sol. 
9cos x sin x

dx
4sin x 5cos x

−
+∫  

 

 ( ) ( )d
 9cosx-sinx  =A 4sin x 5cosx B 4sin x 5cosx

dx
+ + +  

 ( ) ( ) 9cosx-sinx  =A 4cos x 5sin x B 4sin x 5cos x− + +   

E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸    

 

 9 = 4A+5B    and  -5 = -5A+4B 

        ¶ª¤ÀOµ±µg¸v¶mÀ «¸lû¼0VµS¸¶ª¤ÀOµ±µg¸v¶mÀ «¸lû¼0VµS¸¶ª¤ÀOµ±µg¸v¶mÀ «¸lû¼0VµS¸¶ª¤ÀOµ±µg¸v¶mÀ «¸lû¼0VµS¸    

  A =1,B=1. 

 
( ) ( )

( ) ( )
 9cosx-sinx  =1 4cos x 5sin x 1 4sin x 5cos x

  =1 4cos x 5sin x 1 4sin x 5cos x

∴ − + +

− + +
 

9cos x sin x (4sin x 5cos x) (4cos x 5sin x)
dx dx

4sin x 5cos x 4sin x 5cos x

− + + −=
+ +∫ ∫  
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4cos x 5sin x
dx dx

4sin x 5cos x

x log | 4sin x 5cos x | C

−= +
+

= + + +

∫ ∫  

 

3. 
2cos x 3sin x

dx
4cos x 5sin x

+
+∫  

Sol. Let 2 cos x + 3 sin x = A(4 cosx + 5 sin x) + B(–4 sin x + 5 cos x) 

EEEE±µÀËÈ¢¶pÁv¹ ¶±µÀËÈ¢¶pÁv¹ ¶±µÀËÈ¢¶pÁv¹ ¶±µÀËÈ¢¶pÁv¹ ¶ sinx , cosx, ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸¶plµ SµÀgO¸v¶mÀ qÏvÛS¸¶plµ SµÀgO¸v¶mÀ qÏvÛS¸¶plµ SµÀgO¸v¶mÀ qÏvÛS¸    

   4A + 5B = 2, 5A – 4B = 3. 

A B 1

5
4

+
−

2
3

−
−

4
5

5
4

+
−

 

A B 1

15 8 10 12 16 25
= =

− − − + − −
 

23 2
A ,B

41 41
= = −  

2cos x 3sin x
dx

4cos x 5sin x

+ =
+∫  

 =
23 2 4sin x 5cos x

dx dx
41 41 4cos x 5sin x

− +−
+∫ ∫  

 
23 2

x log | 4cos x 5sin x | C
41 41

= − + +  

 

4. 
dx

1 sin x cos x+ +∫  

Sol. 
dx

1 sin x cos x+ +∫  

= 
2

2 2

dx
x x

2 tan 1 tan
2 21
x x

1 tan 1 tan
2 2

 − 
+ + 

 + +
 

∫  

2

2 2

x
sec dx

2
x x x

1 tan 2 tan 1 tan
2 2 2

=
+ + + −

∫  
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2 x
sec

2
x

2 2 tan
2

=
+

∫    2x 1 x
put tan t sec dx dt

2 2 2
= ⇒ =  

dt dt
2 log |1 t | C

2 2t 1 t
= = + +

+ +∫ ∫  

 
x

log 1 tan C
2

= + +   

 

5. 
2

dx

3x x 1+ +∫  

Sol. 
2

2

dx dx
1 13x x 1 3 x x
3 3

=
 + + + + 
 

∫ ∫  

 
2 22

1 dx 1 dx

3 31 1 1 1 11x x6 3 36 6 6

= =
    + + − + +         

∫ ∫  

11 1 x (1/ 6)
tan C

3 11 ( 11/ 6)
6

−  += ⋅ +  
 

 

12 6x 1
tan C

11 11
− + = + 
 

 

 

6. 
2

dx

5 2x 4x− +
∫  

Sol.    
2

dx

5 2x 4x− +
∫  

 5 – 2x2 + 4x 

2 25 5
2 x 2x 2 (x 1) 1

2 2
   = − − − = − − − −      

 

2 27 7
2 (x 1) 2 (x 1)

2 2
   = − − − = − −      

 

  
2

1
dx

5 2x 4x− +
∫  
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2

2
2

1
dx

7
2 (x 1)

2

1 1
dx

2 7
(x 1)

2

=
 − − 
 

=
  − − 
 

∫

∫
 

1

1

1 (x 1)
sin C

2 7 / 2

1 2
sin (x 1) C

72

−

−

−= +

= − +

 

 

III.   

1. 
2

x 1
dx

x x 1

+

− +
∫  

Sol. 

 ( )2d
take  x+1 =A x x 1 B

dx
− + +  

 ( )  x+1 =A 2x 1 B− +  

E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸    

 
2A 1  and   B-A =1

1 3
A=   and    b =

2 2

=

⇒
 

 ( )1 3
  x+1 = 2x 1

2 2
∴ − +  

  
2 2

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

x x 1 x x 1

− ++ =
− + − +

∫ ∫  

 
2 2

1 (2x 1)dx 3 dx

2 2x x 1 x x 1

−= +
− + − +

∫ ∫  

 2

22

3 dx
x x 1

2
1 3

x
2 2

= − + +
  − +   

   

∫  
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2 1

1
x3 2x x 1 sinh C

2 3
2

−

 
− 

 = − + + +
 
 
 

 

2 13 2x 1
x x 1 sinh C

2 3
− − = − + + + 
 

 

 

2. 2(6x 5) 6 2x x dx+ − +∫  

Sol.  

 ( )2d
let  6x+5=A 6 2x x B

dx
− + +  

 ⇒  6x + 5 = A(1 – 4x) + B 

E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸    

 
3

6 4A A
2

−= − ⇒ =  

  

 A + B = 5 

 B = 5 – A = 
3 13

5
2 2

+ =  

2(6x 5) 6 2x x dx+ − +∫  

2 23 13
(1 4x) 6 2x x dx 6 2x x dx

2 2
= − − − + + − +∫  

2 3/ 2
23 (6 2x x) 13 x

2 3 x dx
2 3/ 2 2 2

− += − + − +∫  

 
2 2

2 3/ 2 13 7 1
(6 2x x) x dx

4 42

   = − − + + − −   
   

∫  

 

2 3/ 2

2

1

13
(6 2x x)

2

1 x 1
x 3 x x

494 2 4
sin C

72 32
4

−

= − − + +

    − − + −    
    + +
  

  
  
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2 3/ 2

2
1

13
(6 2x x)

2

(4x 1) 6 2x x 49 4x 1
sin C

16 2 32 7
−

= − − + +

 − − + −  + + ×   

 

 

2 3/ 2

2 1

13
(6 2x x) (4x 1)

16

637 4x 1
6 2x x sin C

732 2
−

= − − + + −

− − + + + 
 

 

 

3. 
dx

4 5sin x+∫  

Sol. 

2

dx dx
x4 5sin x 2 tan
24 5
x

1 tan
2

=
+

+
+

∫ ∫  

   2x x 1
put tan t sec dx dt

2 2 2
= ⇒ ⋅ =  

   
22

2dt 2dt
dx

x 1 tsec
2

⇒ = =
+

 

G.I.
2 2

2

dt dt
2 2

1 t 4 4t 10t
2t

4 5
1 t

= =
+ + +

+
+

∫ ∫  

2 22

1 dt 1 dt
5t2 2 5 3t 1 t2 4 4

= =
   + + + −   
   

∫ ∫  

5 3
t1 1 4 4log C

3 5 32 2 t
4 4 4

+ −
= +

⋅ + +
 

1 4t 2 1 2t 1
log C log C

3 4t 8 3 2t 4

+ += + = +
+ +

 



 www.sakshieducation.com 

 www.sakshieducation.com 

x
2 tan 11 2log C

x3
2 tan 2

2

+
= +

  + 
 

 

 

4. 
1

dx
2 3cos 2x−∫  

Sol. 
2

2

1 dx
dx

2 3cos 2x 1 tan x
2 3

1 tan x

=
− −−

+

∫ ∫  

 2put tan x t sec x dx dt= ⇒ =  

 
2

dt
dx

1 t
=

+
 

 

2 2 2

2

2

dt dt
GI

1 t 2 2t 3 3t

1 t
2 3

1 t

= =
+ + − +

−−
+

∫ ∫  

2 2
2

dt 1 dt

55t 1 1
t

5

= =
−  −  

 

∫ ∫  

1
t

1 (1/ 2) 5log C
15 5 t
5

−
= +

+
 

1 5t 1
log C

2 5 5t 1

1 5 tan x 1
log C

2 5 5 tan x 1

−= +
+

−= +
+
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5. 2x 1 x x dx+ −∫  

Sol. Let x = A(1 – 2x) + B 

E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸    

 1 = –2A ⇒ A = –1/2, 0 = A + B ⇒ B = –A = 1/2 

2x 1 x x dx+ − =∫  

2 21 1
(1 2x) 1 x x dx 1 x x dx

2 2
− − + − + + −∫ ∫  

 
2 22 3/ 21 (1 x x ) 1 5 1

x dx
2 3/ 2 2 2 2

 + −  = − + − −       
∫  

2

2 3/2 1

1 1x 1 x x x1 1 252 2(1 x x ) sin
3 2 2 8 5

2

−

   − + − −   
   = − + − + +
  

  
  

 

2
2 3/2 11 (2x 1) 1 x x 5 2x 1

(1 x x ) sin C
3 8 16 5

−− + − − = − + − + + + 
 

 

 

6. 
2

dx

(1 x) 3 2x x+ + −
∫  

Sol. 
2

dx dx

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

+ − ++ + −
∫ ∫  

Put 21 x t dx 2t dt+ = ⇒ =  

 
32 2 2 2 2

2

2t dt 2dt 2 dt
G.I.

4tt t (4 t ) t 4 t 1
t

= = =
− − −

∫ ∫ ∫  

Put 2
2 3

4 8
1 y dt 2ydy

t t
− = ⇒ − =  

  ⇒
3

2 y
dt dy

4t
= −  

2

y dy 1 1
G.I. 2 dy y C

4 2 2y
= − = − = − +∫ ∫  
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2

1 4
1 C

2 t

1 4 1 3 x
1 C C

2 1 x 2 3 x

= − − +

−= − − + − +
+ +

 

 

7. 
dx

4cos x 3sin x+∫  

Sol. 
2

2 2

dx dx
x x4cos x 3sin x 1 tan 2 tan
2 24 3
x x

1 tan 1 tan
2 2

=
+ −

+
+ +

∫ ∫  

   Put  
2

x 2dt
tan t dx

2 1 t
= ⇒ =

+
  

2

2 2

2 2

2dt
dt1 tI 2

(1 t ) 3 2t 4 4t 6t
4

1 t 1 t

+= =
− ⋅ − ++
+ +

∫ ∫  

 
2 22

1 dt 1 dt
32 2 3 5t t 1 t2 4 4

= − = −
   − − − −   
   

∫ ∫  

 

3 5
t1 1 4 4log C

5 3 52 2 t
4 4 4

− −
= − +

⋅ − +
 

 
1 t 2 1 2t 4

log C log C
5 t (1/ 2) 5 2t 1

− −= − + = − +
+ +

 

 

x
2 tan 2

1 2
log C

x5 2 tan 1
2

 − 
 = − +

+
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8. 
1

dx
sin x 3 cos x+∫  

Sol. Let 
x

t tan
2

=  so that 
2

2dt
dx

1 t
=

+
 

2

2 2

2t 1 t
sin x ,cos x

1 t 1 t

−= =
+ +

 

2

2 2

2 2

dt
2

dt1 tI 2
2t 3(1 t ) 3(1 t ) 2t

1 t 1 t

+= =
− − ++

+ +

∫ ∫  

 
2 22

2 dt 2 dt
23 3 2 11 t t t3 3 3

= =
   − + − −   
   

∫ ∫  

2 1
t

2 1/ 4 3 3log C
2 13 3 t
3 3

+ −
= +

− +
 

1
t

1 1 3t 13log C log C
2 23 t 3( 3 t)

+
+= + = +

− −
 

x
3 tan 11 2log c

x2
3 3 tan

2

+
= +

 − 
 

 

 

9. 
dx

5 4cos 2x+∫  

Sol. t = tan x ⇒ dt = sec2 x dx, dx = 
2

dt

1 t+
 

2

2 2 2

2

dt
dt1 tI

5 4(1 t ) 5 5t 4 4t

1 t

+= =
+ − + + −

+

∫ ∫  

1
2

dt 1 t
tan C

3 3t 9
−  = = + +  

∫  
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11 tan x
tan C

3 3
−  = + 
 

 

 

10. 
2sin x 3cos x 4

dx
3sin x 4cos x 5

+ +
+ +∫  

Sol.  

 
2sin x 3cos x 4

dx
3sin x 4cos x 5

+ +
+ +∫  

 Let ( ) ( )d
2 sinx  3 cos x  4       A 3sinx  4cosx  5  B 3sinx  4cosx  5   C

dx
+ + = + + + + + +

 

 2 sinx + 3 cos x + 4  

 = A(3sinx + 4cosx + 5) + 3(3cosx – 4sinx) + C 

E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸   E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸   E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸   E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸       

     3A – 4B = 2  &   4A + 3B = 3 

 
18 1

A , B
25 25

= =  

 4 = 5A + C 

C = 4 – 5A = 4 – 
18 2

5
25 5

⋅ =  

( ) ( )18 1 2
2 sinx  3 cos x  4       3sinx  4cosx  5 3cosx  4sinx   

25 25 5
+ + = + + + − +  

2sin x 3cos x 4
dx

3sin x 4cos x 5

+ +∴
+ +∫  

18 1 3cos x 4sin x
dx

25 25 3sin x 4cos x 5

−= +
+ +∫ ∫  

  
2 dx

5 3sin x 4cos x 5
+

+ +∫  

18 1
x log | 3sin x 4cos x 5 |

25 25

2 dx
...(1)

5 3sin x 4cos x 5

= + + +

+
+ +∫

 

Let 
dx

I
3sin x 4cos x 5

=
+ +∫  
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Put  
2

x 2dt
tan t dx

2 1 t
= ⇒ =

+

2

2

2 2

2dt

1 tI
3 2t 4(1 t )

5
1 t 1 t

+=
− ++ +
+ +

∫  

2 2 2

dt dt
2 2

6t 4 4t 5 5t t 6t 9
= =

+ − + + + +∫ ∫  

2

dt 2 2
2

xt 3(t 3) 3 tan
2

= = − = −
++ +

∫  

  (1)  �� �����	
��
� 

18 1 4
I x log | 3sin x 4cos x 5 | C

x25 25
5 3 tan

2

= ⋅ + + + − +
 + 
 

  

 

11. 
5 x

dx
x 2

−
−∫  on (2, 5). 

Sol: 
25 x (5 x)

dx dx
x 2 (x 2) (5 x)

− −=
− − −∫ ∫  

 
5 x

dx
(x 2) (5 x)

−=
− −∫  

 
2

5 x
dx

5x x 10 2x

−=
− − +

∫  

 
2

5 x
dx

7x x 10

−=
− −

∫  

Let 2d
5 x A (7x x 10) B

dx
− = − − +  

           A(7 2x) B= − +  

E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸E±µÀËÈ¢¶pÁv¹ ¶ª±¼ ¶plµ SµÀgO¸v¶mÀ qÏvÛS¸    

–2A = –1 ⇒ A = 1/2 and 7A + B = 5 ⇒ B = 5 – 7A 
7 3

5
2 2

= − = . 
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2

1 3
5 x (7 2x)

2 2

5 x
dx

7x x 10

∴ − = − +

−∴
− −

∫
 

2 2

1 (7 2x) 3 dx
dx

2 27x x 10 7x x 10

−= +
− − − −

∫ ∫ …(1) 

Consider the first integral on RHS and suppose 7x – x2 – 10 = t ⇒ (7 – 2x)d = dt 

2

1 (7 2x) 1 dt
dx

2 2 t7x x 10

−∴ =
− −

∫ ∫
1/ 21

t dt
2

−= ∫  

1/ 2
21 t

t 7x x 10
2 1/ 2

= = = − −  …(2) 

 

2 2

2
2

2 2 2 2

7x x 10 (x 7x 10)

7 49 49 7 9
x 2 x 10 x

2 4 4 2 4

7 3 3 7
x x

2 2 2 2

− − = − − +

     = − − + − + = − − −     
       

        = − − − = − −        
         

 

2 2 2

dx dx

7x x 10 3 7
x

2 2

∴ =
− −    − −   

   

∫ ∫  

1 1

7
x 2x 72sin sin

3 3
2

− −

 −  − = =   
  

 

…(3) 

∴ From (1), (2) and (3) 

2 1

2

5 x 3 2x 7
dx 7x x 10 sin c

2 37x x 10

−− − = − − + + 
 − −

∫   
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12. 
1 x

dx on ( 1,1)
1 x

+ −
−∫  

Sol: 
21 x (1 x)

dx dx
1 x 1 x

+ +=
− −∫ ∫  

2 2 2

1

2

1 2

1 x dx xdx
dx

1 x 1 x 1 x

1 ( 2x)dx
sin x

2 1 x

sin x 1 x c

−

−

+= = +
− − −

−= −
−

= − − +

∫ ∫ ∫

∫  

 

13. 
2

dx

(1 x) 3 2x x− − −
∫  on (–1, 3). 

Sol: Put 1 – x = 1/t ⇒ x = 
1

1
t

−  

2

1
dx dt

t
∴ = +  

Also 
2

2 1 1
3 2x x 3 1 1

t t
   − − = − − − −   
   

 

2

2 2

2 1 2
3 2 1

t tt

4 1 4t 1

t t t

 = + − − − + 
 

−= − =

 

2

2

2

1
dt

dx t
1 4t 1(1 x) 3 2x x
t t

 
 
 ∴ =

− − − −
 
 

∫ ∫  

dt 2 4t 1
c

44t 1

1
4t 1 c

2

−= = +
−

= − +

∫
 

1 1
4 1 c

2 1 x
 = − + − 

 

1 4 1 x
c

2 1 x

− += +
−

1 3 x
.

2 1 x

+=
−
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14. 
( )2 1

dx

x x+ +∫  

Sol. 
( )2 1

dx

x x+ +∫  

 2 x+1 =t  ��������� 

22  ,x+2=1+tdx tdt=  

( )2

1 1

2
. .

1

2.tan 2 tan 1

t
G I dt

t t

t c x c− −

=
+

= + = + +

∫
 

 

15. 
( )2 3 2

dx

x x+ +∫  

Sol. 2x+2 =t  ��������� 

22  and 2x+3=2t 1dx tdt= −   

( ) ( )22

2 1
. . 2

2t 1 2 t 1

t
G I dt dt

t
= =

− −
∫ ∫  

1 2 t 1
 log

2 2 t 1
c

−= +
+

 

1 2 4 1
log

2 2 4 1

x
c

x

+ −= +
+ +

 

 

16. ( ) 21

dx

x x x+ −∫  

Sol. ( ) 21

dx

x x x+ −∫ ( )1 1

dx

x x x
=

+ −∫  

 2x=sin 2sin .cos .t dx t t dt⇒ =  

 ( )
2sin .cos .

1 sin sin .cos

t t dt

t t t
=

+∫ ( )1
2 2. tan sec

1 sin
dt t t c

t
= = − +

+∫
 

 ( )1
2 2. tan sec

1 sin
dt t t c

t
= = − +

+∫
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17. 
( ) 21 2 3 1

dx

x x x+ + +∫  

Sol. 
( ) 21 2 3 1

dx

x x x+ + +∫  

 
2

1 1 1
 x+1 =   dx=

t
x and dt

t t t

− −
⇒ =  

 
22

1 1
. . .

1 1 1
. 2 3 1

g i dt
tt t

t t t

−=
− −   + +   

   

∫  

 
2 2 2

1

2 2 4 3 3
dt

t t t t t

−=
+ − + − +∫  

 
1

2 2
2

dt t c
t

= − = − +
−∫  

 
1 2 1

2 2 2
1 1

x
c c

x x

+= − + = +
+ +

 

 

18. 4xe dx−∫   

Sol. 
4

4
4

x
x

x

e
e dx dx

e

−− =
−∫ ∫  

 
4

4 4

x

x x

e
dx dx

e e
= −

− −∫ ∫  

 
/2

2 4 4
1 4

x
x

x

e
e dx

e

−

−
= − −

−∫  

 
( )

/2

2/2

2 4 4
1 4

x
x

x

e
e dx

e

−

−
= − +

−
∫  

 
( )

/2

2/2

2 4 4.
1 2

x
x

x

e
e dx

e

−

−
= − +

−
∫  

 

1 /2

/2
1

2 4 4sin 2

2
2 4 4 tan

1 4

x x

x
x

x

e e c

e
e c

e

− −

−
−

−

= − + +

= − + +
−

 

 1 2
2 4 4 tan

4

x

x
e c

e

−= − + +
−
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19. 1 secxdx+∫  

1 secxdx+∫

2

2

2cos1 cos 2
cos 1 2sin

2

x
x

dx dx
xx

+= =
−

∫ ∫  

2 2

1
2.cos 2.cos

2 2 22

1 2 sin 1 2 sin
2 2

x x

dx dx
x x

= =
   − −   
   

∫ ∫  

12sin 2 sin
2

x
c−  = + 

 
  

 

20. 
4

1

1
dx

x+∫  

Sol. 
4

1

1
dx

x+∫  

 
2 2

4 4

1 2 1 1 1

2 1 2 1

x x
dx dx

x x

+ + −= =
+ +∫ ∫  

2 2

4 4

1 1 1

2 1 1

x x
dx

x x

 + −= + + + 
∫  

2 2

2 2
2 2

1 1
1 11

1 12
x x dx

x x
x x

 + − 
= + 

 + +
 

∫  

( ) ( )
2 2

2 2
2 2

1 1
1 11

2 1 1
2 2

x xdx dx

x x
x x

 
 + −
 = −
    − + + −    
    

∫ ∫

 
1

1 1
21 1 1

tan log
12 2 2 2 2 2

x x
x x c

x
x

−

 − + − 
= − + 

 + +
 

 

2 2
1

2

1 1 1 1 2
tan log

22 2 2 1 2

x x
c

x x
− − + −= − +  + + 
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EXERCISE – 6(E) 

I. Evaluate the following integrals. 

1. 
(x 1)dx

(x 2)(x 3)

−
− −∫  

Sol.  

 
( ) ( )A x 3 B x 2(x 1) A B

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

− + −− = + =
− − − − − −

 ( ) ( )x 1 A x 3 B x 2− = − + −  

  ��� �� �������� ����
� 

 
(x 1) 1 2

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

− −∴ = +
− − − −

 

 
(x 1)dx 1 2

dx
(x 2)(x 3) x 2 x 3

− − ∴ = + − − − − 
∫ ∫  

 = ( )2log(x 3) log x 2 c= − − − +   

 

2. 
2

2

x
dx

(x 1)(x 2)+ +∫  

Sol.  
2

2 2

x A B C

x 1 x 2(x 1)(x 2) (x 2)
= + +

+ ++ + +
 

2 2x A(x 2) B(x 1)(x 2) C(x 1)⇒ = + + + + + +  

Put x = –2 in (1) 

(–2)2 = A(0) + B(0) + C(–2+1) ⇒ C = –4 

     (1) �� x = –1  �����	
��
�  

(–1)2 = A(–1+2)2 + B(0) + C(0) ⇒ A = 1 

 (1) �� x2 �� �������� ����
�  

1 = A + B ⇒ B = 1 – A = 1 – 1 = 0 

2

2 2

x 1 0 4

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

−∴ = + +
+ ++ + +
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2

2

2

x
dx

(x 1)(x 2)

1 1
dx 4 dx

x 1 (x 2)

∴
+ +

= −
+ +

∫

∫ ∫

 

 

1
log | x 1| 4

x 2

4
log | x 1| C

x 2

− = + −  + 

= + + +
+

 

 

3. 
2

x 3
dx

(x 1)(x 1)

+
− +∫  

Sol. Let 
2 2

x 3 A Bx C

x 1(x 1)(x 1) x 1

+ += +
−− + +

 

2(x 3) A(x 1) (Bx C)(x 1)⇒ + = + + + − …(1) 

        (1) �� x = 1  �����	
��
�  

 

Then 4 = A(1 + 1) + 0 ⇒ A = 2 

         (1) �� x = 0  �����	
��
�  

 

3 = A(1) + C(–1)  

⇒ A – C = 3 ⇒ C = A – 3 = 2 – 3 = 1 

(1) �� x2 �� �������� ����
�  

0 = A + B ⇒ B = –A = –2 

2 2

x 3 2 2x 1

(x 1)(x 1)(x 1) x 1

+ + − −∴ = +
−− + +

 

2

2 2

x 3
dx

(x 1)(x 1)

1 2x 1
2 dx dx dx

x 1 x 1 x 1

+
− +

= − −
− + +

∫

∫ ∫ ∫

 

2 12log | x 1| log | x 1| tan (x) C−= − − + − +  
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4. 
2 2 2 2

dx

(x a )(x b )+ +∫  

Sol.  ����  !"#$����%� 

 
2 2 2 2

1

(x a )(x b )
=

+ + 2 2 2 2 2 2

1 1 1

(b a ) (x a ) (x b )

 
−  − + + 

 

∴
2 2 2 2

dx

(x a )(x b )+ +∫  

2 2 2 2 2 2

1 1 1
dx dx

(b a ) (x a ) (x b )

 
= − 

− + + 
∫ ∫  

1 1
2 2

1 1 x 1 x
tan tan C

a a b b(b a )
− −    = − +    −     

 

 

5. 
x 2x

dx

e e+∫  

Sol. 
x 2x x x x x

1 1 1 1

e e e (1 e ) e 1 e

 = = − + + + 
 

x 2x x x

1 1 1
dx dx dx

e e e 1 e
∴ = −

+ +∫ ∫ ∫  

  
x

x
x x

e
e dx dx

e (1 e )
−= −

+∫ ∫  

x x
x x

x
x

x

1 1
e dx e dx

e 1 e

e
e dx 1dx dx

1 e

−

−

 = + − 
+ 

= − +
+

∫ ∫

∫ ∫ ∫

 

x
xe

x log |1 e | C
( 1)

= − + + +
−

 

x x x xe log(1 e ) log(e ) C [ x log e ]= − + + − + =∵  

x
x

x

1 e
e log C

e
−  += − + +  

 
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6. 
dx

(x 1)(x 2)+ +∫  

Sol. 
1 1 1

(x 1)(x 2) x 1 x 2
= −

+ + + +
 

dx dx dx

(x 1)(x 2) x 1 x 2
= −

+ + + +∫ ∫ ∫  

log | x 1| log | x 2 | C= + − + +  

x 1
log C

x 2

+= +
+

 

 

 7. 
x

1
dx

e 1−∫  

Sol. 
x x x

x x x

1 e (e 1) e dx
dx dx dx

e 1 e 1 e 1

− −= = −
− − −∫ ∫ ∫  

x x x

x

x

log(e 1) x log(e 1) log e C

e 1
log C

e

= − − = − − +

−= +
 

 

8. 
2

1
dx

(1 x)(4 x )− +∫  

Sol. Let 
2 2

1 A Bx C

1 x(1 x)(4 x ) 4 x

+= +
−− + +

 

⇒ 1 = A(4 + x2) + (Bx + C)(1 – x) …(1) 

Put x = 1 in (1) 

1 = A(4 + 1) ⇒ A = 1/5 

  x = 0 in (1) 

1 = A(4) + C(1) ⇒ C = 1 – 4A = 1/5 

��� �� �������� ����
�  

0 = A – B ⇒ B = A = 1/5 
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2 2

1 1
x

1 1 1 5 5
5 1 x(1 x)(4 x ) 4 x

 + 
   ∴ = +  −− + + 

 

 
2 2

1 1 1 x 1 1

5 1 x 5 54 x 4 x

 = + + − + + 
 

2 2 2

1 1 1 1 x 1 1
dx dx dx dx

5 1 x 5 5(1 x)(4 x ) 4 x 4 x
∴ = + +

−− + + +∫ ∫ ∫ ∫  

2 2

1 1 1 2x 1 1
dx dx dx

5 1 x 10 54 x 4 x
= − + +

− + +∫ ∫ ∫  

2 11 1 1 1 x
log |1 x | log | 4 x | tan C

5 10 5 2 2
−  = − − + + + ⋅ + 
 

 

 2 11 1 1 x
log |1 x | log | 4 x | tan C

5 10 10 2
−  = − − + + + + 
 

 

 

9. 
3 2

2x 3
dx

x x 2x

+
+ −∫  

Sol.   
2

2x 3 2x 3

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

+ +=
+ −+ −

 

Let 
2x 3 A B C

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

+ = + +
+ − + −

 

2x 3 A(x 2)(x 1) Bx(x 1) C(x)(x 2) ...(1)⇒ + = + − + − + +  

        x = 0 �����	
��
� (1) 

3 = A(2)(–1) + B(0) + C(0) ⇒ A = –3/2 

  x = 1 �����	
��
�  

2 + 3 = A(0) + B(0) + C(1)(3) ⇒ C = 5/3 

  x = –2 �����	
��
�  

2(–2) + 3 = A(0) + B(–2)(–2–1) + C(0)  

⇒ –1 = 6B ⇒ B = –1/6 

3 2

2x 3 2x 3

x(x 2)(x 1)x x 2x
1 53
6 32

x x 2 x 1

+ +∴ =
+ −+ −

−−
= + +

+ −
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3 2

2x 3
dx

x x 2x

+ =
+ −∫

3 1 1 1 5 1
dx dx dx

2 x 6 x 2 3 x 1
= − − +

+ −∫ ∫ ∫  

3 1 5
log | x | log | x 2 | log | x 1| C

2 6 3
= − − + + − +  

 

 �&'�() ��* ������  ��
+��%� 

1. 
2

dx

6x 5x 1− +∫  

Sol.  

6x2 – 5x + 1 = (3x – 1)(2x – 1) 

Let 
2

1 A B

3x 1 2x 16x 5x 1
= +

− −− +
 

1 A(2x 1) B(3x 1)⇒ = − + −  

Put x = 1/3, 
2

1 A 1 A 3
3

 = − ⇒ = − 
 

 

  x = 
1 3

1 B 1 B 2
2 2

 
⇒ = − ⇒ = 

 
 

2

1 3 2

3x 1 2x 16x 5x 1

−∴ = +
− −− +

 

2

1 dx dx
dx 3 2

3x 1 2x 16x 5x 1
= − +

− −− +∫ ∫ ∫  

log | 3x 1| log | 2x 1|
3 2

3 2

− −= − +  

2x 1
log C

3x 1

−= +
−
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2. 
dx

x(x 1)(x 2)+ +∫  

Sol. 
1 A B C

x(x 1)(x 2) x x 1 x 2
= + +

+ + + +
 

 1 A(x 1)(x 2) B(x)(x 2) C(x)(x 1)⇒ = + + + + + +  

   x = 0 �����	
��
� 

1 = A(1)(2) + B(0) + C(0) ⇒ A = 1/2  

  x = –1�����	
��
� 

 

1 = A(0) + B(–1)(–1+2) + C(0) ⇒ B = –1 

  x = –2�����	
��
� 

1 = A(0) + B(0) + C(–2)(–2+1) ⇒ C = 1/2 

1 1/ 2 1 1/ 2

x(x 1)(x 2) x x 1 x 2
= − +

+ + + +
 

1
dx

x(x 1)(x 2)
=

+ +∫  

  
1 1 1 1 1

dx dx dx
2 x x 1 2 x 2

− +
+ +∫ ∫ ∫  

 
1 1

log | x | log | x 1| log | x 2 | C
2 2

= − + + + +  

 

3. 
3x 2

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

−
− + −∫  

Sol. 
3x 2 A B C

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

− = + +
− + − − + −

 

3x – 2 = A(x + 2)(x – 3) + B(x – 1)(x – 3) + C(x – 1)(x + 2) 

Put x = 1 

3(1) –2=A(1+2)(1–3)+B(0) + C(0) ⇒ A = 
1

6
−  

  x = 3�����	
��
� 

3(3) – 2 = A(0)+B(0)+C(3–1)(3+2) ⇒ C = 
7

10
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 x = –2�����	
��
� 

3(–2) – 2 = A(0) + B(–2–1)(–2–3) + C(0) – 8 

= 15B ⇒ B = 
8

15

−
 

3x 2

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

−∴
− + −

 

  
1 1 8 1 7 1

6 x 1 15 x 2 10 x 3

−= ⋅ − ⋅ + ⋅
− + −

 

3x 2 1
dx log | x 1|

(x 1)(x 2)(x 3) 6

− = − −
− + −∫  

  
8 7

log | x 2 | log | x 3 | C
15 10

− + + − +  

 

4. 
2

7x 4
dx

(x 1) (x 2)

−
− +∫  

Sol. 
2 2

7x 4 A B C

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

− = + +
− +− + −

 

⇒ 7x – 4 = A(x–1)(x+2) + B(x+2) + C(x – 1)2 …(1) 

Put x = 1 in (1) 

7 – 4 = A(0) + B(1+2) + C(0) ⇒ B = 1 

  x = –2 in (1) 

7(–2) – 4 = A(0) + B(0) + C(–2–1)2 ⇒ C = –2 

 (1)�� x2   �������� ����
� 

0 = A + C ⇒ A = –C ⇒ A = 2 

2 2

7x 4 2 1 2

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

−∴ = + −
− +− + −

 

2

7x 4
dx

(x 1) (x 2)

−∴ =
− +∫ 2

dx dx dx
2 2

x 1 x 2(x 1)
+ −

− +−∫ ∫ ∫  

1
2log | x 1| log | x 2 | C

x 1
 = − − − + + − 
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III. �&'�() ��* ������  ��
+��%� 

1. 
1

(x a)(x b)(x c)− − −∫ dx 

Sol. 
1 A B C

(x a)(x b)(x c) x a x b x c
= + +

− − − − − −
 

 A(x b)(x c) B(x a)(x c) C(x a)(x b)

(x a)(x b)(x c)

− − + − − + − −=
− − −

 

⇒ 1 = A(x – b)(x – c) + B(x – a)(x – c) + C(x – a)(x – b)  …(1) 

Put x = a, we get  

1
1 A(a b)(a c) A

(a b)(a c)
= − − ⇒ =

− −
 

Put x = b, we get 
1

B
(b a)(c b)

=
− −

 

  ,(-./�
� 1
C

(c a)(c b)
=

− −
 

1

(x a)(x b)(x c)
∴ =

− − −
 

=

1 1 1
(a b)(a c) (b a)(b c) (c a)(c b)

x a x b x c
− − − − − −+ +

− − −
 

1
dx

(x a)(x b)(x c)
∴

− − −∫  

1 1 1
dx

(a b)(a c) x a (b a)(b c)

1 1 1
dx dx

x b (c a)(c b) x c

= +
− − − − −

+
− − − −

∫

∫ ∫
 

 

2. 
2

2x 3
dx

(x 3)(x 4)

+
+ +∫  

Sol.  
2 2

2x 3 A Bx C

x 3(x 3)(x 4) x 4

+ += +
++ + +

 

2x + 3 = A(x2 + 4) + (Bx + C)(x + 3) 
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x = –3 ⇒ –3 = A(9 + 4) = 13A ⇒ A = 
3

13
−  

  x2   �������� ����
� 

0 = A + B ⇒ B = –A = 
3

13
 

0
12 �(#��� ����
� 

3 = 4A + 3C  

3C = 3 – 4A = 
12 39 12 51

3
13 13 13

++ = = ⇒ C =
17

13
 

2 2

2x 3 3 1 3x 17

13 x 3(x 3)(x 4) 13(x 4)

+ − += ⋅ +
++ + +

 

2

2x 3
dx

(x 3)(x 4)

+
+ +∫  

2 2

3 dx 3 2xdx 17 dx

13 x 3 26 13x 4 x 4

−= + +
+ + +∫ ∫ ∫  

 2 13 3 17 x
log | x 3 | log | x 4 | tan C

13 26 26 2
−−  = + + + + + 
 

 

 

3. 
2

2

2x x 1
dx

(x 3)(x 2)

+ +
+ −∫  

Sol. 
2

2 2

2x x 1 A B C

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

+ + = + +
+ −+ − −

 

2x2 + x + 1 = A(x – 2)2 + B(x + 3)(x – 2) + C(x + 3) 

x = 2 ⇒ 8 + 2 + 1 = C(2+3) = 5C ⇒ C = 
11

5
 

x = –3 ⇒ 18–3+1 = A(–5)2 = 25A ⇒ A = 
16

25
 

  x2   �������� ����
� 

2 = A + B ⇒ B = 2 – A = 
16 34

2
25 25

− =  

2

2 2

2x x 1 16 dx 34 dx 11 1
dx

25 x 3 25 x 2 5(x 3)(x 2) (x 2)

+ + = + +
+ −+ − −∫ ∫ ∫ ∫  
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16 34 11
log | x 3 | log | x 2 | C

25 25 5(x 2)
= + + − − +

−
 

 

4. 
3

dx

x 1+∫  

Sol. 
3 2

1 1

x 1 (x 1)(x x 1)
=

+ + − +
 

  
3 2

1 A Bx C

(x 1)x 1 x x 1

+= +
++ − +

 

⇒ 1 = A(x2 – x + 1) + (Bx + C)(x + 1) …(1) 

  x = –1  �����	
��
� 

1 = A(1 + 1 + 1) + (–B + C)(0) 

⇒ 3A = 1 ⇒ A = 1/3 

  x = 0 �����	
��
� 

1 = A(1) + C(1) ⇒ C = 1 – A = 1 – 
1 2

3 3
=   

  x2   �������� ����
� 

0 = A + B ⇒ B = –A = –1/3 

3 2

1 1 x 2

3(x 1)x 1 3 | x x 1|

− += +
++ − +

 

( )3 2

1 1 x 2
dx dx

3(x 1)x 1 3 x x 1

 − + = +
 ++  − +
 

∫ ∫ -------(1) 

  

Let ( )2d
x 2 A x x 1 B A(2x 1) B

dx
− + = − + + = − +  

 ��� �� �������� ����
�    

2A = -1 and B-A =2 

A =  - 1/2,  B =3/2 
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1 3
x 2 (2x 1)

2 2

−− + = − +  

((1) ���%� 

 
2 2

1 1 2x 1 1 dx
log | x 1| dx

3 6 2x x 1 x x 1

−= + − +
− + − +∫ ∫  

2
22

1 1 1 dx
log | x 1| log | x x 1|

3 6 2 1 3
x

2 2

= + − − + +
  − +   

   

∫  

2 1

1
x1 1 1 1 2log | x 1| log | x x 1| tan C

3 6 2 3 3
2 2

−

 
− 

 = + − − + + ⋅ +
 
 
 

 

2 11 1 1 2x 1
log | x 1| log | x x 1| tan C

3 6 3 3
− − = + − − + + + 
 

 

 

5. 
2

sin x cos x
dx

cos x 3cos x 2+ +∫  

Sol.  

 cosx = t ⇒ –sinx dx = dt 

2 2

sin x cos x t dt
dx

cos x 3cos x 2 t 3t 2

−=
+ + + +∫ ∫  

 
2

t
dt

t 3t 2
= −

+ +∫   …(1) 

Let 
2

t t A B

(t 1)(t 2) t 1 t 2t 3t 2
= = +

+ + + ++ +
 

⇒ t = A(t + 2) + B(t + 1)  …(2) 

 (2) �� t = –1   �����	
��
�   

–1 = A(–1 + 2) ⇒ A = –1 

  t = –2  �����	
��
� 

–2 = B(–2 + 1) ⇒ B = 2 
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2

t 1 2

t 1 t 2t 3t 2

−∴ = +
+ ++ +

 …(3) 

∴  (1) , (3)  � ���%�  

2

sin x cos x 1 1
dx dt 2 dt

t 1 t 2cos x 3cos x 2

− = − + + ++ +  
∫ ∫ ∫  

1 1
dt 2 dt

t 1 t 2
log | t 1| 2 log | t 2 | C

= −
+ +

= + − + +

∫ ∫  

2

log |1 cos x | 2 log | 2 cos x | C

log |1 cos x | log(2 cos x) C

= + − + +

= + − + +
 

2

1 cos x
log C

(2 cos x)

+= +
+
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EXERCISE – 6(F) 

I. �&'�() ��* ������  ��
+��%� 

1. x 2e (1 x )dx+∫  

Sol. x 2 x 2 xe (1 x )dx e dx x e dx+ = +∫ ∫ ∫  

x 2 x x

x 2 x x x

e (x e 2 x e dx)

e x e 2(x e e dx)

= + ⋅ − ⋅

= + ⋅ − ⋅ −

∫

∫
 

x 2 x x x

x 2

e x e 2x e 2e C

e (x 2x 3) C

= + ⋅ − ⋅ + +

= − + +
 

 

2. 2 3xx e dx−
∫  

Sol. 2 3xx e dx−
∫  = 

2 3x
3xx e 1

e 2x dx
3 3

−
−+ ⋅

− ∫  

2 3x 3x
3xx e 2 xe 1

e dx
3 3 3 3

− −
− 

= − + +  − 
∫  

2 3x
3x 3xx e 2 2

x e e C
3 9 27

−
− −= − − ⋅ − +  

( )
3x

2e
9x 6x 2 C

27

−−= + + +  

 

3. 3 axx e dx∫  

Sol. 
3 ax

3 ax ax 2x e 1
x e dx e (3x dx)

a a
= −∫ ∫  

3 ax
2 axx e 3

x e dx
a a

= − ∫  

3 ax 2 ax
ax

3 ax
2 ax ax

2 2

x e 3 x e 1
e 2x dx

a a a a

x e 3 6
x e x e dx

a a a

 
= − −  

 

= − ⋅ ⋅ + ⋅

∫

∫
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3 ax 2 ax ax
ax

2 2

x e 3x e 6 xe 1
e dx

a a aa a

 
= − + − ⋅  

 
∫  

3 ax 2 ax ax
ax

2 3 4

ax
3 3 2 2

4

x e 3x e 6x e 6
e C

a a a a

e
a x 3a x 6ax 6 C

a

⋅= − + − +

 = − + − +
 

 

 

II.  

1.   n x n x n 1 xx e dx x e n x e dx− − − −⋅ = − + ⋅∫ ∫  �3 �4�5�� 

Sol. 
n x

n x x n 1x e
x e dx e nx dx

( 1)

−
− − −⋅ = + ⋅

−∫ ∫  

 n x n 1 xx e n x e dx− − −= − + ⋅∫  

 

2. n
nI cos x dx= ∫  �67-   n 1

n n 2
1 n 1

I cos x sin x I
n n

−
−

−= +  �3 �4�5�� 

. 

Sol. n
nI cos x dx= ∫ = n 1cos x cos x dx−= ∫  

n 1 n 2cos x sin x sin x(n 1)cos x( sin x)dx− −= − − −∫  

n 1 n 2 2cos x sin x (n 1) cos x(1 cos x)dx− −= + − −∫  

n 1
n 2 ncos x sin x (n 1)I (n 1)I−

−= + − − −  

n 1
n n

n 1

n n 2

I (1 n 1) cos x sin x (n 1)I

cos x sin x n 1
I I

n n

−

−

−

∴ + − = ⋅ + −

−= +
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III.  

1.   n
nI cot x dx= ∫ , n ≥≥≥≥ 2  8 � 9: 2� �4;�� ��<=>�%�  4cot x dx∫  ��  ��
+����. 

Sol. n n 2 2
nI cot x dx cot x cot x dx−= = ⋅∫ ∫  

 
n 2 2

n 2 2
n 2

cot x (csc x 1)dx

cot x csc xdx I

−

−
−

= ⋅ −

= ⋅ −

∫

∫
 

 
n 1

n 2
cot x

I
n 1

−

−= − −
−

 

3

4 2
cot x

n 4 I I
3

= ⇒ = − −  

2 0n 2 I cot x I= ⇒ = − −  where 0I dx x= =∫  

2I cot x x= − −  

3

4
cot x

I ( cot x x) C
3

= − − − − +  

 
3cot x

cot x x C
3

= − + + +  

 

2.  n
nI csc x dx= ∫  ,n ≥≥≥≥ 2    8 � 9: 2� �4;�� ?�� @�%� 

   5cosec x dx∫  ��  ��
+����. 

Sol. n n 2 2
nI csc x dx csc x csc x dx−= = ⋅∫ ∫  

n 2 n 3csc x( cot x) cot x(n 2)csc x(cot x)dx− −= − + −∫  

n 2 n 2 2csc x cot x (n 2) csc x(csc x 1)dx− −= − + − −∫  

n 2
n 2 ncsc x cot x (n 2)I (n 2)I−

−= − + − − −  

n 2
n n 2I (1 n 2) csc x cot x (n 2)I−

−+ − = − ⋅ + −  

n 2

n n 2
csc x cot x n 2

I I
n 1 n 1

−

−
− −= +

− −
 

3

5 3
csc x cot x 3

n 5 I I
4 4

⋅= ⇒ = − +  
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3 1

1

csc x cot x 1
I I

2 2
x

I csc x dx log tan
2

⋅= − +

= =∫
 

3
csc x cot x 1 x

I log tan
2 2 2

⋅= − +  

 
3

5
csc x cot x 3 3 x

I csc x cot x log tan C
4 8 8 2

⋅= − − + +  

 

3.  m n
m,nI sin x cos x dx= ∫  �67-   

m 1 n 1

m,n m 2
sin x cos x m 1

I I ,n
m n m n

− +

−
−= − +

+ +
   �3 �4�5�� m ≥≥≥≥ 2. 

Sol. m n
m,nI sin x cos x dx= ∫  

m 1 n

m 1 n

sin x (cos x) sin x dx

sin (x)(cos x) ( sin x)dx

−

−

= ⋅

= −

∫

∫
 

m 1 n

m 1 n

sin (x) (cos x) ( sin x)dx

d
sin (x) cos (x)( sin x)dx dx

dx

−

−

= − −


 − ⋅ −  
  

∫

∫ ∫
 

n 1 n 1
m 1 m 2cos (x) cos x

sin (x) (m 1)sin (x)cos x dx
n 1 n 1

+ +
− −    = − − −   + +      

∫  

n 1
m 1 m 2 n 2cos (x) m 1

sin (x) {sin (x)cos x cos x}dx
n 1 n 1

+
− −−= − +

+ + ∫  

m 1 n 1
m 2 n m nsin (x)cos (x) m 1

{sin (x)cos x sin (x)cos (x)}dx
n 1 n 1

− +
−− = − + − + + 

∫  

m 1 n 1
m 2 n m nsin (x)cos (x) m 1

sin (x)cos xdx sin (x)cos (x)dx
n 1 n 1

− +
−−   = − + −   + + 

∫ ∫  

m 1 n 1

m 2,n

m,n

sin (x)cos (x) m 1
I

n 1 n 1

m 1
I

n 1

− +

−
− = − +  + + 

− − + 

 

m 1 n 1

m,n m,n m 2,n
m 1 sin (x)cos (x) m 1

I I I
n 1 n 1 n 1

− +

−
− −   ∴ + = − +   + + +   
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m 1 n 1

m,n m 2,n
m 1 sin (x)cos (x) m 1

1 I I
n 1 n 1 n 1

− +

−
− −   

⇒ + = − +   + + +   
 

m 1 n 1

m,n m 2,n
m n sin (x)cos (x) m 1

I I
n 1 n 1 n 1

− +

−
+ −   ∴ = − +   + + +   

 

m 1 n 1
m,n m 2,n

1 m 1
I (sin (x)cos (x)) I

m n n 1
− +

−
− ∴ = +  + + 

 

 

4.   5 4sin x cos xdx∫  ��  ��
+����. 

Sol.    

m 1 n 1

m,n m 2,n
sin x cos x m 1

I I
m n m n

− +

−
− ⋅ −+

+ +
 

4 5

5,4 3,4
sin x cos x 4

I I
9 9

= − +  

2 5

3,4 1,4
sin x cos x 2

I I
7 7

= − +  

5
4

1,4
cos x

I sin x cos x dx
5

= = −∫  

2 5
5

3,4
sin x cos x 2

I cos x
7 35

= − −  

4 5 2 5
5

5,4
sin x cos x 4 sin x cos x 2

I cos x C
9 9 7 35

 
= − + − − +  

 
 

4 5
2 5 5sin x cos x 4 8

sin x cos x cos x C
9 63 315

= − − ⋅ − +   

 

5.  n nxx e dx∫   8 � 9: 2� �4;�� ?�� @�%� 3 5xx e dx∫  ��  ��
+����. 

Sol: Let n ax
nI x e dx= ∫   

ax ax
n n 1

n ax
n 1 ax

e e
x n x dx

a a

x e n
x e dx

a a

−

−

= − ⋅

= −

∫

∫
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n ax

n 1
x e n

I
a a −= −   � 9: 2� �4;�� 

  3 5x
3I x e dx= ∫  

3 5x

2
x e 3

I
5 5

= −  

3 5x 2 5x

1
x e 3 x e 2

I
5 5 5 5

 
= − − 

 
 

3 5x
2 5x 3 5xx e 3 6

x e x e dx
5 25 25

= − + ∫  

3 5x 5x 5x
2 5xx e 3 6 xe e

x e dx
5 25 25 5 5

 
= − + − 

 
∫  

3 5x
2 5x 2 5x 5xx e 3 6 6

x e x e e c
5 25 125 625

= − + − +
3 5x

2 5x 2 5x 5x
2 3 4

x e 3 6 6
x e x e e c

5 5 5 5
= − + − + . 

 

6.   nsin x dx∫    n ≥≥≥≥ 2,  8 � 9: 2� �4;�� ��<=>�%� 

   4sin x dx∫  ��  ��
+����. 

Sol: Let n
nI sin x dx= ∫  

       n 1sin x sin x dx−= ∫    

n 1 n 2sin x( cos x) (n 1)sin x cos x( cos x)dx− −= − − − −∫  

n 1 n 2 2

n 1 n 2 2

sin x cos x (n 1) sin x cos x dx

sin x cos x (n 1) sin x(1 sin x)dx

− −

− −

= − + −

= − + − −

∫

∫
 

n 1 n 2 nsin x cos x (n 1) sin xdx (n 1) sin x dx− −= − + − − −∫ ∫  

n 1
n 2 nsin x cos x (n 1)I (n 1)I−

−= − + − − −  

n 1
n n 2

1
I [(n 1)I sin x cos x]

n
−

−∴ = − −  

n 1

n 2
sin x cos x n 1

I
n n

−

−
− −= +   . 

  
3

4
2

sin x cos x 3
sin x dx I

4 4

−= +∫  
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3

0
sin x cos x 3 sin x cos x 1

I
4 4 2 2

− − = + +  
 

3sin x cos x 3 3
sin x dx dx c

4 8 8

−= − + +∫  

3sin x cos x 3 3
sin x dx x c

4 8 8

−= − + + . 

 

7.  m nsin x cos x dx∫   8 � 9: 2� �4;�� ��<=>�%�.  

Sol: m n
m,nI sin x cos x dx= ∫  

m n 1sin x cos x cos x dx−= ∫  

  u = cosn–1x and v = sinmx. 

m 1 m 1
n 1 n 2sin x sin x

cos x (n 1)cos x( sin x) dx
m 1 m 1

+ +
− −= − − −

+ +∫  

n 1 m 1 m 2 n 21 n 1
cos x sin x sin x cos xdx

m 1 m 1
− + + −− = +  + + 

∫  

n 1 m 1 m n 2 21 n 1
cos x sin x sin x cos x(1 cos x)dx

m 1 m 1
− + −− = + − + + 

∫  

n 1 m 1 m n 2 m n1 n 1 n 1
cos x sin x sin x cos x sin x cos x dx

m 1 m 1 m 1
− + −− −= + −

+ + +∫ ∫  

n 1 m 1
m,n 2 m,n

1 n 1 n 1
cos x sin x I I

m 1 m 1 m 1
− +

−
− −= + −

+ + +
 

n 1 m 1
m,n m,n 2

n 1 1 n 1
I 1 cos x sin x I

m 1 m 1 m 1
− +

−
− − ∴ + = + + + + 

 

n 1 m 1
m,n m,n 2

m n 1 n 1
I cos x sin x I

n 1 m 1 m 1
− +

−
+ − 

⇒ = + + + + 
 

n 1 m 1
m,n m,n 2

n 1 m 1
m,n 2

m n 1 n 1
I cos x sin x I

n 1 m 1 m 1

1
[cos x sin x (n 1)I ]

m 1

− +
−

− +
−

+ − 
⇒ = + + + + 

= + −
+

 

is the reduction formula for  

  m n
m,nI sin x cos x dx= ∫ . 
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8.   ntan x dx∫   , n ≥≥≥≥ 2   8 � 9: 2� �4;�� ��<=>�%�. 6tan x dx∫ . ��  ��
+���� 

Sol: Let n
nI tan x dx= ∫  

n 2 2

n 2 2

n 2 2 n 2

tan x tan x dx

tan x(sec x 1)dx

tan x sec x dx tan x dx

−

−

− −

=

= −

= −

∫

∫

∫ ∫

 

n 1

n 2
tan x

I
n 1

−

−= −
−

  . 

 6
6I tan x dx= ∫  

 
5

4
tan x

I
5

= −  

 

5 3

2

5 3

0

5 3

tan x tan x
I

5 3

tan x tan x tan x
I

5 3 1

tan x tan x
tan x x c.

5 3

 
= − − 

 

= − + −

= − + − +

 

 

9.   nsec x dx∫ , n ≥≥≥≥ 2  8 � 9: 2� �4;�� ��<=>�%� 5sec x dx∫  ��  ��
+����. 

Sol:   n
nI sec x dx= ∫  

n 2 2sec x sec x dx−= ∫  

n 2 n 3sec x tan x (n 2)sec x sec x tan x tan x dx− −= − − ⋅∫  

n 2 n 2 2sec x tan x (n 2) sec x tan xdx− −= − − ∫  

n 2 n 2 2sec x tan x (n 2) sec x(sec x 1)dx− −= − − −∫  

n 2
n n 2

n 2
n n 2

n 2
n n 2

n 2
n n 2

n 2
n 2

sec x tan x (n 2)I (n 2)I

sec x tan x (n 2)[I I ]

I (1 n 2) sec tan x (n 2)I

1
I sec x tan x (n 2)I

n 1

1 n 2
sec x tan x I

n 1 n 1

−
−

−
−

−
−

−
−

−
−

= − − − −

= − − −

⇒ + − = + −

 ⇒ = + − −
−= +

− −
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  5 3
5 3

1 3
sec x dx I sec x tan x I

4 4
= = +∫  

3
1

3

1 3 1 1
sec x tan x sec x tan x I

4 4 2 2

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

4 8 8

 = + +  

= + + ∫

 

 31 3 3
sec x tan x sec x tan x log | sec x tan x | c

4 8 8
= + + + +  

 

10.  n
nI (log x) dx= ∫   �67- n

n n 1I x(log x) nI −= −    �3 �4�5�� 

 4(log x) dx∫  ��  ��
+����. 

Sol. n
nI (log x) dx= ∫  

n n 1 1
(log x) x x n (log x) dx

x
−= − ⋅ ⋅∫  

n n 1x(log x) n (log x) dx−= − ∫  

n
n 1x(log x) n I −= − ⋅  

4
4 3

3
3 2

2
2 1

I x(log x) 4 I

I (x log x) 3 I

I (x log x) 2 I

= − ⋅

= − ⋅

= − ⋅

 

1 0I x log x I= −  , 0I dx x= =∫  

I1 = x log x – x  

2
2I (x log x) 2x log x 2x= − +  

3 2
3I (x)(log x) 3x(log x) 2x log x 2x= − − +  

 3 2x(log x) 3x(log x) 6x(log x) 6x= − + −  

4 3 2
4I x(log x) 4(x)(log x) 3x(log x) 6x(log x) 6x] C= − − + − +  

   4 3 2x[(log x) 4(log x) 12(log x) 24(log x) 24] C= − + − + +  
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SOLVED PROBLEMS 

�&'�� A�$ ��* ������ ��<=>�%� 

  

1.   
1

x
x

2

1
1 e dx

x

 + 
  − 

 
∫      hint:  

1
x t

x
+ =    �3  �����	
��
�  Ans. 

1
x

xe C
 + 
  +  

11.   
1 2

1
dx

sin x 1 x− −
∫  on I = (0, 1). 

Ans. 12 sin x C− +  

  

2.  
1

dx
a sin x bcos x+∫  �� ��<=>�%�  

Sol.  a = cos θ, b = r sin θ C¶mÀOÐ0fºC¶mÀOÐ0fºC¶mÀOÐ0fºC¶mÀOÐ0fº    

Then 2 2 a b
r a b ,cos and sin

r r
= + θ = θ =  

a sin x bcos x r cos sin x rsin cos x

r[cos sin x sin cos x] r sin(x )

+ = ⋅ θ + θ

= θ + θ = + θ
 

1 1 1
dx dx

a sin x bcos x r sin(x )
=

+ + θ∫ ∫  

2 2

1 1 1
(csc(x ))dx log tan (x ) C

r r 2

1 1
log tan (x ) C

2a b

= + θ = + θ +

= + θ +
+

 

For all x ∈ I where I is an internal disjoint with {nπ – θ : n ∈ Z}. 

 

3.   
2 2

1
dx for x I ( a,a)

a x
∈ = −

−∫ . 

Ans. 1 a x
log C

2a a x

+ +
−
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4.  axe cos(bx c)dx+∫   ��  ��
+����  

 

Sol.   A = axe cos(bx c)dx+∫  C¶mÀOÐ0fºC¶mÀOÐ0fºC¶mÀOÐ0fºC¶mÀOÐ0fº    

 

ax axsin(bx c) sin(bx c)
A e ae dx

b b

+ +   = −      
∫  

ax ax1 a
e sin(bx c) e sin(bx c)dx

b b
= + − +∫  

ax ax ax
1

1 a cos(bx c) cos(bx c)
e sin(bx c) e ae dx C

b b b b

 − + +    = + − − − +    
    

∫  

2
ax ax

22 2

1 a a
e sin(bx c) e cos(bx c) A C

b b b
= + + + − +  

2
ax ax

22 2

a a 1
1 A e cos(bx c) e sin(bx c) C

bb b

 
+ = + + + + 

 
 

2 2 ax ax
3(a b )A ae cos(bx c) be sin(bx c) C+ = + + + +  

  
ax

2 2

e
A [a cos(bx c) bsin(bx c)] K

a b
= + + + +

+
 

  , BC 3
2 2

c
k

a b
=

+
 0
D2 ��E 

By taking c = 0, we get  

 
ax

ax
2 2

e
e cos bx dx [a cos bx bsin bx] K

a b
= + +

+∫  

 

5.   1 1 x
tan dx

1 x
− −

+∫  on (–1, 1). 

Sol. Put x = cos θ, θ ∈ (0, π)dx = –sin θ dθ 

2
2

2

1 x 1 cos 2sin / 2
tan

1 x 1 cos 22cos / 2

− − θ θ θ= = =
+ + θ θ

 

1 1 21 x
tan dx tan tan ( sin )d

1 x 2
− −− θ= − θ θ

+∫ ∫  
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1tan tan (sin )d
2

1
sin d

2

− θ = − θ θ 
 

= − θ⋅ θ θ

∫

∫

 

 
1

( cos ) ( cos )d C
2
 = − θ − θ − − θ θ + ∫  

 
1

( cos sin ) C
2

= θ θ − θ +  

 ( )1 21
x cos x 1 x C

2
−= − − +  

 

6.   x 1 sin x
e dx

1 cos x

− 
 − 

∫  ,I ⊂⊂⊂⊂ R \ {2nππππ : n ∈∈∈∈ Z}. 

Sol. 
2

1 sin x 1 sin x

1 cos x 2sin x / 2

− −=
−

 

2 2 2

x x x x
1 2sin cos 2sin cos12 2 2 2

x x x
2sin 2sin 2sin

2 2 2

−
= = −  

21 x x
csc cot

2 2 2
= −  

x x 21 sin x 1 x x
e dx e csc cot dx

1 cos x 2 2 2

−   = −   −   
∫ ∫  

[ ]x x
e f (x) f (x) dx where f (x) cot

2
′= + = −∫  

x x x
e f (x) C e cot C

2
= + = − +  

 

7.   1
2

2x
tan dx

1 x
−  
 − 

∫  , I ⊂⊂⊂⊂ R \ (–1, 1). 

Sol. Let x = tan θ ⇒ dx = sec2 θ dθ  

2 2

1 1
2

2x 2 tan
tan 2

1 x 1 tan

2x
tan tan (tan 2 ) 2 n

1 x
− −

θ= = θ
− − θ

  = θ = θ + π − 
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  n = 0 if |x| < 1  

     = –1 if x > 1  

     = 1 if x < –1 

We have 
2

1
d dx

1 x
θ =

+
 and  

 1+x2 = 1 + tan2 θ = sec2 θ  

1
2

2x
tan dx

1 x
−  ∴  − 

∫  

1 2
2 2

2

2x 1
tan (1 x ) dx

1 x 1 x

(2 n ) sec d

−  = +  − +  

= θ + π θ θ

∫

∫ ∫
 

( )
2 22 sec d n sec d c

2 tan tan d n tan c

2( tan log | cos | n tan c

= θ θ θ + π θ θ +

= θ θ − θ θ + π θ +

= θ θ + θ + π θ +

∫ ∫

∫  

(2 n ) tan 2log cos c= θ + π θ + θ +  

2

2

(2 n ) tan log cos c

(2 n ) tan logsec c

= θ + π θ + θ +

= θ + π θ + θ +
 

1 2
2

2x
x tan log(1 x ) c

1 x
−  = − + + − 

 

 

8.  
1

2

2

exp(msin x)
x dx

1 x

−

−
∫  ��  ��
+����  

Sol.   t = sin–1 x,  ��FCG 

2

1
x sin t,dt dx

1 x
= =

−
, for x ∈ (–1, 1) 

  
1

2

2

exp(msin x)
x dx

1 x

−

−
∫ = mt 2e sin tdt∫  

 = mt 1 cos 2t
e dt

2

− 
 
 

∫  
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= mt mt1 1
e dt e cos 2t dt c

2 2
− ⋅ +∫ ∫  …(1) 

Case (i) : m = 0 

From (1) 
1

2

2

exp(msin x)
x dx

1 x

−

−
∫  

 

1
1

1 1
dt cos 2t dt C

2 2
t sin 2t

C
2 4

sin x 1
sin(2sin x) C

2 4

−
−

= − +

= − +

= − +

∫ ∫

 

Case (ii) : m ≠ 0 

From (1) 
1

2

2

exp(msin x)
x dx

1 x

−

−
∫  

mt mt

12

1 e 1 e
(mcos 2t 2sin 2t) C

2 m 2m 4
= − + +

+
 

mt

12

e 1 1
(mcos 2t 2sin 2t) C

2 m m 4

 = − + + + 
 

1msin x
1 1

12

e 1 1
(mcos(2sin x) 2sin(2sin x) C

2 m m 4

−

− − = − + + + 
 

  

9.   
dx

3cos x 4sin x 6+ +∫  ��  ��
+����  

Ans. 12 3tan(x / 2) 4
tan C

11 11
− +  + 
 

 

 

10.   
cos x 3sin x 7

dx
cos x sin x 1

+ +
+ +∫  ��  ��
+����  

Ans. x
log | cos x sin x 1| 2x 5log 1 tan C

2
− + + + + + +  
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11. 
x

x / 2

e
dx

e 1+∫  on R. 

Sol. x / 2 x / 21
t 1 e dt e dx

2
= + ⇒ =  

x / 2 x / 2
x

x / 2 x / 2

1
e e dx

e 2
dx 2

e 1 e 1

 
 
 =

+ +∫ ∫  

x / 2 x / 2

(t 1)dt 1
2 2 1 dt 2(t log t) C

t t

2(1 e log(1 e )) C

−  = = − = − + 
 

= + − + +

∫ ∫  

  

12. 
3 1/3

4

(x x)
dx

x

−
∫    ��  ��
+����  

 

Ans. 
4/3

2

3 1
1 C

8 x

 − + 
 

 

 

13.  
3

1
x dx, x 0

x
 + > 
 
∫ . ��  ��
+����  

 

Sol: 
3

3
3

1 1 1
x dx x x dx

x xx

    + = + + +    
    
∫ ∫  

3
3

dx dx
x dx 3 x dx 3 c

x x
= + + + +∫ ∫ ∫ ∫  

4 2

2

x 3x 1
3log | x | c

4 2 2x
= + + − + . 
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14.  1 sin 2x dx+∫  ��  ��
+����  

Sol: 1 2sin x cos x dx+∫  

2 2

2

sin x cos x 2sin x cos x dx

(sin x cos x) dx

(sin x cos x)dx

= + +

= +

= +

∫

∫

∫

 

If 
3

2n x 2n
4 4

π ππ − ≤ ≤ π +  for some n ∈ Z 

(sin x cos x)dx= − +∫  other wise 

1 2sin x cos x dx cos x sin x c∴ + = − + +∫  

If 2n x 2n
4 4

π 3ππ − ≤ ≤ π +  

 = cos x – sin x + c 

If 
3 7

2n x 2n
4 4

π ππ + ≤ ≤ π + . 

15.  
1

x
x

2

1
1 e dx

x

 + 
  − 

 
∫ .  ��  ��
+����  

Sol: Let 
1

x t
x

+ =  then 
2

1
1 dx dt

x

 − = 
 

 

1
x

tx
2

1
x

t x

1
1 e dx e dt

x

e c e c.

 + 
 

 + 
 

 ∴ − = 
 

= + = +

∫ ∫
 

 

16.   
1 2

1
dx

sin x 1 x− −
∫  ��  ��
+����  

Sol: Let sin–1 x = t then 
2

1
dx dt

1 x
=

−
 

1 2

1 1
dx dt

tsin x 1 x−
∴ =

−
∫ ∫  

 1/ 2t dt−= ∫  
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 12 t c 2 sin x c−= + = + . 

 

17.  
x

dx
1 x−∫ , ��  ��
+����  

Sol:   1 – x = t2 over (0, 1) 

��FCG –dx = 2t dt      x = 1 – t2  

2x (1 t )2tdt
dx

t1 x

−∴ = −
−∫ ∫  

3
2

3/ 2

3/ 2

t
2 (1 t) dt 2 t

3

(1 x)
2 1 x

3

2
(1 x) 2 1 x c

3

 
= − − = − − 

 

 −= − − − 
 

= − − − +

∫

 

18.   
dx

(x 5) x 4+ +∫  ��  ��
+����  

Sol:  x + 4 = t2 ⇒  dx = 2t dt  

2 2

1

1

dx 2t dt dt
2

(t 1)t t 1(x 5) x 4

2 tan t c

2 tan ( x 4) c

−

−

∴ = =
+ ++ +

= +

= + +

∫ ∫ ∫

 

 

19. 
2 2

1
dx

a x−∫  for x ∈∈∈∈ I = (–a, a). 

Sol: 
2 2

1 1 A B

(a x)(a x) a x a xa x
= = +

− + − +−
 

⇒1 = A(a + x) + B(a – x) 

Put x = a, 1 = 2a A ⇒ A = 
1

2a
 

And if x = –a, then 2a B = 1 ⇒ B = 
1

2a
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2 2

1 1 dx 1 dx
dx

2a a x 2a a xa x

1 1
log | a x | log | x a | c

2a 2a

1 a x
log c.

2a a x

∴ = +
− +−

= − − + + +

+= +
+

∫ ∫ ∫

 

 

20.   
2

dx

x 2x 10+ +
∫ . ��  ��
+����  

Sol: 2 2x 2x 10 x 2x 1 9+ + = + + +  

        2 2(x 1) 3= + +  

2 2 2

dx dx

x 2x 10 (x 1) 3
∴ =

+ + + +
∫ ∫  

Take x + 1 = t ⇒ dx = dt 

1

2 2

dt t
sinh c

3t 3

−  = = + 
 +

∫  

1 x 1
sinh c

3
− + = + 
 

 

1

2 2

dx x
use sinh

aa x

−  =    − 
∫ . 

 

21.   
dx

5 4cos x+∫ . ��  ��
+����  

Sol: Put 
x

tan t
2

=  ⇒  
2

2dt
dx

1 t
=

+
 

And 
2

2

1 t
cos x

1 t

−=
+

 

2

2

2

2dt
dx 1 t

5 4cos x 1 t
5 4

1 t

+=
+  −+  

+ 

∫ ∫  
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2 2 2

1

1

2dt dt
2

9 t 3 t

1 t
2 tan

3 3

x
tan2 2tan c

3 3

−

−

= =
+ +

   =    
   

 
 

= + 
 

∫ ∫

 

 

22. 
dx

3cos x 4sin x 6+ +∫  ��  ��
+����  

Sol:   
x

tan t
2

=  ⇒  
2

2dt
dx

1 t
=

+
 

2

2 2

2 t 1 t
sin x and cos x

1 t 1 t

−= =
+ +

 

dx

3cos x 4sin x 6
∴

+ +∫  

  
2

2

2 2

2dt

1 t
1 t 2t

3 4 6
1 t 1 t

+=
 −  + +   + +  

∫  

 

2 2

2

2

2

2

2dt

3 3t 8t 6 6t

2dt

3t 8t 9

2 dt
83 t t 3
3

2 dt

3 4 16
t 3

3 9

2 dt

3 4 11
t

3 9

=
− + + +

=
+ +

=
+ +

=
 + + − 
 

=
 + + 
 

∫

∫

∫

∫

∫
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22

1

2 dt

3 4 11
t

3 3

4
t2 3 3tan

3 11 11
3

−

=
  + +   

   

 
+ 

 =
 
 
 

∫

 

 12 3t 4
Tan c

11 11
− + = + 
 

. 

  

 

 


