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Question 1 {33 marks) 

Determine each of the following indefinite integrals using only the indicated methods. Show 
all the working steps. 

1.1 f (5x2 +2)sin2xdx, by parts. (11) 

f 2x+I . 
(9) 1.2 , dx, by partial fractions. 

x(x· -1) 

1.3 f 2x cos 2xdx, by substitution. (S) 

1.4 f 3 
, dx, by trigonometric substitution. (8) 

16-4x· 

Question 2 (21 marks) 

2.1 Consider the function f (x) = x 3 + 2x 2 + x + I. Find the quadratic interpolation 
polynomial P2 (x) that interpolates fat the nodes x0 = -1, x1 = 0 and x2 = 1. (11) 

2.2 Determine the minimum value of n that will make the Simpson's rule approximation 
3 off (x 6 +x 5 +2x+8)dx correct to within an error of 0.001. 
0 

(10) 

Question 3 {35 marks) 

3.1 Determine the area of the region enclosed by the graphs of the functions 
f(x)=x 2 -4 and g(x)=4-x 2 • (9) 

3.2 Determine the volume of the solid generated when a plane figure bounded by 
y=5cos2x, the x-axis, and the ordinates x=0 and x=f ,rotates about the x-axis 

through a complete revolution. (8) 

3.3 A plane figure is enclosed by the parabola y2 = 4x and the line y = 2x. Determine 
3.3.1 the position of the centroid of the plane figure. (12) 

3.3.2 the centre of gravity of the solid formed when the plane figure rotates 
completely about the x-axis. (6) 
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Question 4 (11 marks) 

4.1 Express (-4,3) in polar coordinate form. 

4.2 Convert r = sin 20 to rectangular coordinates. 

End of paper Total marks: 100. 

(6) 

(5) 
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