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Question 1 (35 marks)

Determine the following indefinite integrals using the indicated techniques:

1.1 J3xe"2dx by substitution. (5)
1.2 je” sin2xdx by parts. Start with # =sin2x. (9)
1.3 > by trigonometric substitution. 5
J3es1 by s =
1.4 Isin“ ycos’ ydy by any (simple) method. (7)
d
15 I - ad using the t-formula. (9)
sin x

Question 2 (14 marks)
2.1  Determine the area enclosed by y=x*-9 and y=9—x>. (5)

2.2 What is the arc length of y =Insecx in the interval 0 < x <Z? (Hint: secx is positive in

the given interval) (5)

2.3 Calculate the volume of the solid generated if y =2x is rotated about the x -axis

through a complete revolution, 0 < x<4. (4)

Question 3 (16 marks)

1
The definite integral J-e"z”dx is to be estimated using the Simpson Rule, correct to within an
0

error of 0.7%.
3.1 Determine the number of subintervals needed. (8)

3.2 Use n =38 to estimate the given definite integral to within an error of 0.7%. (8)
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Question 4 (13 marks)

4.1

4.2

S n+l

Given that f(x)= Z

n+l
n=1 4

1
x", determine the definite integral J.f(x)dx y (6)
0

0.1
Use Taylor series to approximate '[0 sin(x*)dx to within an error of 10™°. (Hints: (1)

0 (_l)n Ll2”+l
n=0 (2}’2 + 1)‘

truncate from the first term that has an absolute value less than the error limit.) (7)

sinuy = ; (2) The alternating series error estimation rule allows you to

Question 5 (11 marks)

The curve y=x—x’, between x=0 and x=2, rotates about the x -axis through a complete

revolution. Determine the centre of gravity of the solid so formed. (11)

Question 6 (11 marks)

A curve is defined by the parametric equations x =0 —sinf and y=1-cos@. Determine the

area generated by the curve between 8 =0 and € =27, when rotated completely about the x

-axis.

(11)

End of Paper Total marks: 100%
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