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INTEGRATION  Answers  

 
1 a = 1

2 × 1
5 (2x − 3)5 + c b = −2 cot 1

2 x + c 
  = 1

10 (2x − 3)5 + c 
 

 c = 1
2 e4x − 1 + c d 2( 1)

( 1)
x

x x
−
+

 ≡ A
x

 + 
1

B
x +

,  2(x − 1) ≡ A(x + 1) + Bx 

    x = 0  ⇒  A = −2,  x = −1  ⇒ B = 4 
    ∫ 2( 1)

( 1)
x

x x
−
+

  dx  = ∫ ( 4
1x +

 − 2
x

)  dx 

       = 4 lnx + 1 − 2 lnx + c 
 
 e = ∫ 3 sec2 2x  dx f = 1

2 ∫ 2x(x2 + 3)3  dx 

  = 3
2 tan 2x + c  = 1

2 × 1
4 (x2 + 3)4 + c 

    = 1
8 (x2 + 3)4 + c 

 

 g = ∫ (sec x tan x)sec3 x  dx h = 1
2 ×

3
22

3 (7 2 )x+  + c 

  = 1
4 sec4 x + c  = 

3
21

3 (7 2 )x+  + c 
 

 i u = x, d
d
u
x

 = 1;  d
d

v
x

 = e3x, v = 1
3 e3x j 2

( 3)( 1)
x

x x
+

− +
≡

3
A

x −
+

1
B

x +
,  x + 2 ≡ A(x + 1) + B(x − 3) 

  ∫ xe3x  dx = 1
3 xe3x − ∫ 1

3 e3x  dx  x = 3  ⇒  A = 5
4 ,  x = −1  ⇒  B = 1

4−  

        = 1
3 xe3x − 1

9 e3x + c      ∫ 2
2

2 3
x

x x
+

− −
  dx  = ∫ (

5
4

3x −
 − 

1
4

1x +
)  dx 

        = 1
9 e3x(3x − 1) + c        = 5

4 lnx − 3 − 1
4 lnx + 1 + c 

 
 k = 1

4 × ( 1
2− )(x + 1)−2 + c l = ∫ (sec2 3x − 1)  dx 

  = − 2
1

8( 1)x +
 + c  = 1

3 tan 3x − x + c 

 

 m = ∫ [2 + 2 cos (4x + 2)]  dx n = 3
2− ∫ 2

2
1

x
x

−
−

  dx 

  = 2x + 1
2 sin (4x + 2) + c  = 3

2− ln1 − x2 + c 
 

 o u = x, d
d
u
x

 = 1;  d
d

v
x

 = sin 2x, v = 1
2− cos 2x p = ∫ ( 2) 2

2
x

x
+ +

+
  dx 

  ∫  x sin 2x  dx  = ∫ (1 + 2
2x +

)  dx 

  = 1
2− x cos 2x + ∫ 1

2 cos 2x  dx  = x + 2 lnx + 2 + c 

  = 1
2− x cos 2x + 1

4 sin 2x + c 
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2 a 
2

1∫ 6e2x − 3  dx b 
π
3

0∫ tan x  dx  = −
π
3

0∫
sin

cos
x

x
−   dx 

     = [3e2x − 3] 2
1             = −[lncos x] 3

π
0  

     = 3(e − e−1)            = −(ln 1
2  − 0) 

       = ln 2 
 

 c 
2

2−∫
2

3x −
  dx d 6

(4 )(1 )
x

x x
+

− +
≡

4
A

x−
+

1
B

x+
,  6 + x ≡ A(1 + x) + B(4 − x) 

     = [2 lnx − 3] 2
2−         x = 4  ⇒  A = 2,  x = −1  ⇒  B = 1 

     = 0 − 2 ln 5          
3

2∫ 2
6

4 3
x

x x
+

+ −
  dx  = 

3

2∫ ( 2
4 x−

 + 1
1 x+

)  dx 

     = −2 ln 5             = [−2 ln4 − x + ln1 + x] 3
2  

       = (0 + ln 4) − (−2 ln 2 + ln 3) 
       = 4 ln 2 − ln 3 
 

 e 
2

1∫ (1 − 2x)3  dx f 
π
3

0∫ sin2 x sin 2x  dx  = 
π
3

0∫ 2 sin3 x cos x  dx 

     = [ 1
2− × 1

4 (1 − 2x)4] 2
1          = [ 1

2 sin4 x] 3
π
0  

     = 1
8− (81 − 1)           = 1

2 ( 3
2 )4 − 0 

     = −10              = 9
32  

 
3 a x = 3 sin u  ∴ d

d
x
u

 = 3 cos u b u = 1 − 3x  ∴ x = 1
3 (1 − u),  d

d
u
x

 = −3 

  x = 0  ⇒  u = 0  x = 0  ⇒  u = 1 
  x = 3

2   ⇒  u = π6   x = 1  ⇒  u = −2 

  
3
2

0∫ 2

1

9 x−
  dx  = 

π
6

0∫
1

3cosu
× 3 cos u  du  

1

0∫ x(1 − 3x)3  dx  = 
2

1

−

∫ 1
3 (1 − u)u3 × ( 1

3− )  du 

     = 
π
6

0∫ du             = 1
9

1

2−∫ (u3 − u4)  du 

     = [u]
π
6
0              = 1

9 [ 1
4 u4 − 1

5 u5] 1
2−  

     = π6  − 0             = 1
9 [( 1

4  − 1
5 ) − (4 + 32

5 )] 

     = π6               = 23
20−  

 

 c x = 2 tan u  ∴ d
d

x
u

 = 2 sec2 u d u2 = x + 1  ∴ x = u2 − 1,  d
d

x
u

 = 2u 

  x = 2  ⇒  u = π4   x = −1  ⇒  u = 0 

  x = 2 3   ⇒  u = π3   x = 0  ⇒  u = 1 

  
2 3

2∫ 2
1

4 x+
 dx = 

π
3
π
4
∫ 2

1
4sec u

× 2 sec2 u du  
0

1−∫
2 1x x +   dx  = 

1

0∫ (u2 − 1)2u × 2u  du 

     = 1
2

π
3
π
4
∫ du            = 

1

0∫ 2u2(u4 − 2u2 + 1)  du 

     = 1
2 [u]

π
3
π
4

             = 
1

0∫ (2u6 − 4u4 + 2u2)  du 

     = 1
2 ( π

3  − π4 )           = [ 2
7 u7 − 4

5 u5 + 2
3 u3] 1

0  

     = 1
24 π              = ( 2

7  − 4
5  + 2

3 ) − (0) 
                    = 16

105  
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4 a = 2

3− ln5 − 3x + c b = 1
2 ∫ (2x + 2)

2 2ex x+  dx 

    = 1
2

2 2ex x+  + c 
 

 c = ∫
31

2 2(2 1)
2 1
x
x

− + +
+

  dx d = 1
2 ∫ (sin 5x + sin x)  dx 

  = ∫ (
3
2

2 1x +
 − 1

2 )  dx  = 1
2 (− 1

5 cos 5x − cos x) + c 

  = 3
4 ln2x + 1 − 1

2 x + c  = 1
10− (cos 5x + 5 cos x) + c 

 

 e u = 3x, d
d
u
x

 = 3; d
d

v
x

 = (x − 1)4, v = 1
5 (x − 1)5 f 

23 6 2
( 1)( 2)

x x
x x

+ +
+ +

 ≡ 3 + 
1

A
x +

 + 
2

B
x +

 

  ∫ 3x(x − 1)4  dx  3x2 + 6x + 2 ≡ 3(x + 1)(x + 2) + A(x + 2) + B(x + 1) 

  = 3
5 x(x − 1)5 − ∫ 3

5 (x − 1)5  dx  x = −1  ⇒  A = −1,  x = −2  ⇒  B = −2 

  = 3
5 x(x − 1)5 − 1

10 (x − 1)6 + c  ∫
2

2
3 6 2

3 2
x x
x x

+ +
+ +

  dx  = ∫ (3 − 1
1x +

 − 2
2x +

)  dx 

  = 1
10 (x − 1)5[6x − (x − 1)] + c     = 3x − lnx + 1 − 2 lnx + 2 + c 

  = 1
10 (5x + 1)(x − 1)5 + c 

 

 g = ∫
1
35(2 1)x −−   dx h = 1

3 ∫ 3cos
2 3sin

x
x+

  dx 

  = 1
2 ×

2
315

2 (2 1)x −  + c  = 1
3 ln2 + 3 sin x + c 

  = 
2
315

4 (2 1)x −  + c 
 

 i = 1
3 ∫

1
22 33 ( 1)x x −−   dx j = ∫ (4 − 4 cot x + cot2 x)  dx 

  = 1
3 ×

1
232( 1)x −  + c  = ∫ (4 − 4 cos

sin
x
x

 + cosec2 x − 1)  dx 

  = 32
3 1x −  + c  = 3x − 4 lnsin x − cot x + c 

 

 k 2
6 5

( 1)(2 1)
x

x x
−

− −
 ≡ 

1
A

x −
 + 

2 1
B

x −
 + 2(2 1)

C
x −

 l u = x2, d
d
u
x

 = 2x;  d
d

v
x

 = e−x, v = −e−x 

  6x − 5 ≡ A(2x − 1)2
 + B(x − 1)(2x − 1) + C(x − 1) ∫  x2e−x  dx  = −x2e−x + ∫ 2xe−x  dx 

  x = 1  ⇒  A = 1,  x = 1
2   ⇒  C = 4      u = 2x, d

d
u
x

 = 2;  d
d

v
x

 = e−x, v = −e−x 

  coeffs of x2  ⇒  B = −2  ∫  x2e−x  dx  = −x2e−x − 2xe−x + ∫ 2e−x  dx 

  ∫ 2
6 5

( 1)(2 1)
x

x x
−

− −
  dx       = −x2e−x − 2xe−x − 2e−x + c 

   = ∫ ( 1
1x −

 − 2
2 1x −

 + 2
4

(2 1)x −
)  dx         = −e−x(x2 + 2x + 2) + c 

   = lnx − 1 − ln2x − 1 − 2(2x − 1)−1 + c 

   = ln 1
2 1
x
x
−
−

 − 2
2 1x −

 + c 
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5 a 
4

2∫
1

3 4x −
  dx b 

π
4
π
6
∫ cosec2 x cot2 x dx = −

π
4
π
6
∫ (−cosec2 x)cot2 x dx 

     = [ 1
3 ln3x − 4] 4

2           = −[ 1
3 cot3 x]

π
4
π
6
 

     = 1
3 (ln 8 − ln 2)          = − 1

3 [1 − ( 3 )3] 

     = 2
3 ln 2             = 3  − 1

3  
 

 c 
2

2
7

(2 ) (3 )
x

x x
−

− −
 ≡ 

2
A

x−
 + 2(2 )

B
x−

 + 
3

C
x−

 d u = x, d
d
u
x

 = 1;  d
d

v
x

 = cos 1
2 x, v = 2 sin 1

2 x 

  7 − x2
 ≡ A(2 − x)(3 − x) + B(3 − x) + C(2 − x)2  

π
2

0∫ x cos 1
2 x  dx 

  x = 2  ⇒  B = 3,  x = 3  ⇒  C = −2     = [2x sin 1
2 x]

π
2
0  − 

π
2

0∫ 2 sin 1
2 x  dx 

  coeffs of x2  ⇒  A = 1     = [2x sin 1
2 x + 4 cos 1

2 x]
π
2
0  

  
1

0∫
2

2
7

(2 ) (3 )
x

x x
−

− −
  dx     = [π( 1

2
) − 4( 1

2
)] − [0 + 4] 

     = 
1

0∫ ( 1
2 x−

 + 2
3

(2 )x−
 − 2

3 x−
)  dx     = 1

2 2 (π − 4) − 4 

     = [−ln2 − x+ 3(2 − x)−1 + 2 ln3 − x] 1
0  

     = (0 + 3 + 2 ln 2) − (−ln 2 + 3
2  + 2 ln 3) 

     = 3
2  + 3 ln 2 − 2 ln 3 

 

 e 
5

1∫
1

4 5x +
  dx f 

π
6
π
6−∫ 2 cos x cos 3x  dx 

     = [ 1
4 ×

1
22(4 5)x + ] 5

1          = 
π
6
π
6−∫ [cos 4x + cos (−2x)]  dx 

     = 1
2 (5 − 3)            = 

π
6
π
6−∫ (cos 4x + cos 2x)  dx 

     = 1              = [ 1
4 sin 4x + 1

2 sin 2x]
π
6
π
6−  

                    = [ 1
4 ( 3

2 ) + 1
2 ( 3

2 )] − [ 1
4 (− 3

2 ) + 1
2 (− 3

2 )] 

                    = 3
4 3  

 

 g 
2

0∫
22 1x x +  dx = 1

4

2

0∫
24 2 1x x +  dx h  

     = 1
4 [

3
222

3 (2 1)x + ] 2
0  

     = 1
6 (27 − 1) 

     = 1
34  

 

                  
1

0∫
2 1

2
x
x

+
−

  dx  = 
1

0∫ (x + 2 + 5
2x −

)  dx 

                    = [ 1
2 x2 + 2x + 5 lnx − 2] 1

0  
                    = ( 1

2  + 2 + 0) − (0 + 0 + 5 ln 2) 
                    = 5

2  − 5 ln 2 

x + 2   
x − 2 x2 + 0x + 1 

x2 − 2x   
2x + 1 
2x − 4 

  5 
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 i u = x − 2, d
d
u
x

 = 1;  d
d

v
x

 = (x + 1)3, v = 1
4 (x + 1)4 

   
1

0∫ (x − 2)(x + 1)3  dx = [ 1
4 (x − 2)(x + 1)4] 1

0  − 
1

0∫ 1
4 (x + 1)4  dx 

          = [ 1
4 (x − 2)(x + 1)4 − 1

20 (x + 1)5] 1
0  

          = (−4 − 8
5 ) − ( 1

2−  − 1
20 ) 

          = 1
205−  

 

6 a = 
2

1∫ 2 3( 2)
x

x +
  dx b = 

4

2∫ ln x  dx 

  = 1
2

2

1∫ 2 3
2

( 2)
x

x +
  dx    u = ln x, d

d
u
x

 = 1
x

;  d
d

v
x

 = 1, v = x 

  = 1
2 [ 1

2− (x2 + 2)−2] 2
1   = [x ln x] 4

2  − 
4

2∫ dx 

  = 1
4− ( 1

36  − 1
9 )  = [x ln x − x] 4

2  
  = 1

48   = (4 ln 4 − 4) − (2 ln 2 − 2) 
    = 6 ln 2 − 2 
 

7 
6

3∫
2ax b
x
+   dx  =  

6

3∫ (ax + b
x

)  dx   8  a 6 − 2ex = 0 

  = [ 1
2 ax2 + b ln | x |] 6

3            x = ln 3  ∴ (ln 3, 0) 

 = (18a + b ln 6) − ( 9
2 a + b ln 3)       b = 

ln3

0∫ (6 − 2ex)  dx 

 ∴ 27
2 a + b ln 2 = 18 + 5 ln 2        = [6x − 2ex] ln3

0  
 a, b rational              = (6 ln 3 − 6) − (0 − 2) 
 ∴ b = 5,  27

2 a = 18           = 6 ln 3 − 4 
   a = 4

3 ,  b = 5 
 
9 u = cot x  ∴ d

d
u
x

 = −cosec2 x      10  a y = 0  ⇒  4 − t2 = 0 

 x = π6   ⇒  u = 3                 t = ± 2 

 x = π4   ⇒  u = 1            x = t + 1  ∴ d
d
x
t

 = 1 

 cosec2 x = 1 + cot2 x = 1 + u2         ∴ area = 
2

2−∫ y × 1  dt 

 ∴ 
π
4
π
6
∫ cot2 x cosec4 x  dx              = 

2

2−∫ (4 − t2)  dt 

    = 
1

3∫ u2(1 + u2) × (−1)  du      b = [4t − 1
3 t3] 2

2−  

    = 
3

1∫ (u2 + u4)  du         = (8 − 8
3 ) − (−8 + 8

3 ) 

    = [ 1
3 u3 + 1

5 u5] 3
1            = 2

310  

    = ( 3  + 9
5 3 ) − ( 1

3  + 1
5 ) 

    = 14
5 3  − 8

15  

    = 2
15 ( 21 3  − 4) 
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11  a d

dx
(x2 sin 2x + 2kx cos 2x − k sin 2x)  12  curve meets x-axis when 2

ln x
x

 = 0  ∴ x = 1 

    = 2x sin 2x + 2x2 cos 2x + 2k cos 2x    area = 
2

1∫ 2
ln x
x

  dx 

      −4kx sin 2x − 2k cos 2x      u = ln x, d
d
u
x

 = 1
x

;  d
d

v
x

 = x−2, v = −x−1 

    = 2x2 cos 2x + (2 − 4k)x sin 2x     area = [− ln x
x

] 2
1  + 

2

1∫ x−2  dx 

 b let k = 1
2                 = [− ln x

x
 − x−1] 2

1  

   d
dx

 (x2 sin 2x + x cos 2x − 1
2 sin 2x)        = ( 1

2− ln 2 − 1
2 ) − (0 − 1) 

    = 2x2 cos 2x              = 1
2  − 1

2 ln 2 

   ∴ ∫ x2 cos 2x  dx             = 1
2 (1 − ln 2) 

    = 1
2 (x2 sin 2x + x cos 2x − 1

2 sin 2x) + c 
    = 1

4 (2x2 sin 2x + 2x cos 2x − sin 2x) + c 
 
13  a f(1) = 18, f(2) = 80, 
   f(−1) = −4, f(−2) = 0 
   ∴ (x + 2) is a factor 
 
 
 
 
 
 
 
 
 
   ∴ 3x3 + 11x2 + 8x − 4 = (x + 2)(3x2 + 5x − 2) 

       = (3x − 1)(x + 2)2 
 b 3 2

16
3 11 8 4

x
x x x

+
+ + −

 ≡ 
3 1

A
x −

 + 
2

B
x +

 + 2( 2)
C

x +
 

   x + 16 ≡ A(x + 2)2 + B(3x − 1)(x + 2) + C(3x − 1) 
   x = 1

3    ⇒  49
3  = 49

9 A  ⇒  A = 3 
   x = −2   ⇒  14 = −7C   ⇒  C = −2 
   coeffs of x2 ⇒  0 = A + 3B  ⇒  B = −1 

∴ f(x) ≡ 3
3 1x −

 − 1
2x +

 − 2
2

( 2)x +
 

 c = 
0

1−∫ ( 3
3 1x −

 − 1
2x +

 − 2
2

( 2)x +
)  dx 

   = [ln3x − 1 − lnx + 2 + 2(x + 2)−1] 0
1−  

   = (0 − ln 2 + 1) − (ln 4 − 0 + 2) 
   = −1 − ln 2 − ln 22 
   = −1 − 3 ln 2 
   = −(1 + 3 ln 2) 

 3x2 + 5x − 2  
x + 2 3x3 + 11x2 + 8x − 4

 3x3 + 6x2    
  5x2 + 8x  
  5x2 + 10x  
   − 2x − 4
   − 2x − 4
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