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QUESTION ONE (30 MARKS)

(a) Evaluate the following integrals
(i) 2sin( )x x dx∫         (3 marks)

(ii) Inxdx∫         (4 marks)

(iii)
2

1
x dx

x
+
−∫ (3 marks)

(b) Find the solution to the differential equation

2(1 ) 0ydyx xe
dx

−+ + = ,  given that 0, 1x y= = .   (5 marks)

(c) Find the area between the curve 2y x=  and the line 2x =    (4 marks)

(d) Use the trapezoidal rule with n=4 to estimate
2

2

1

x dx∫  and calculate the difference between

the estimate and the exact answer.    (5 marks)
(e)  Find the length of the curve

3
2 21 ( 2)

3
x +     between 0x =   and 3.x =     (6 marks)

QUESTION TWO (20 MARKS)
(a) Integrate by parts with respect to x

2 sinx x         (5 marks)

(b) Use partial fractions to evaluate
5

2
3

2
1

dx
x −∫      (7 marks)

(c) Use the substitution methods to solve

(i)
2(4 )

dx
x−∫          (4 marks)

(ii)
1 3

2 2

0

(1 )x x dx+∫         (4 marks)

QUESTION THREE (20 MARKS)

(a)  Resolve
3 2

4 2

2
3 2

x x x
x x

+ + +
+ +

  into partial fractions. Hence evaluate

3 2

4 2

2
3 2

x x x dx
x x

+ + +
+ +∫   [ Hint: 2 1x +  is a factor of 4 23 2x x+ + ]. (10 marks)
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(b) Evaluate
2

2
1 ( 1)

dx
x x −∫  by means of substitution 2secx θ= .   (10 marks)

 QUSTION FOUR (20 MARKS)

(a) If
2

0

sin ,n
nI x xdx

π

= ∫  Prove that for 2n ≥

1
2( 1) ( )

2
n

n nI n n I n π −
−+ − = .     Hence calculate the value of

2
5

0

sinx xdx

π

∫ .         (14 marks)

(b) Evaluate
2

2 3

0

sin cosx xdx

π

∫ .       (6 marks)

 QUESTION FIVE (20 MARKS)

(a) Find the volume generated when the area enclosed by the x-axis and the curve

2 33y x x= −  is rotated about x-axis.      (4 marks)

(b) Tabulate to 3 decimal places the values of the function
1( )f x
x

=   for values of x

     from 1 to 2 at intervals of 0.1.       (4 marks)

(c) Use the values in (a) above to estimate
1

0

1 dx
x∫   by

(i) Trapezoidal rule (ii) Simpson’s rule     (8 marks)

(c) Evaluate
2

1

1 dx
x∫  by integration.     Hence determine the percentage error in the values

    obtained in (b) above.        (4 marks)


