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Question 1 (29 marks)

Determine the following indefinite integrals using only the indicated method for each:

1.1 J'(3t +5) cos(&)dt using integration by parts. (6)
247 e . . s
1.2 Iﬁ—dx using integration by partial fractions. (10)
3x’ +4x" —4x

x+23 dx using u-substitution. (Hint: Let u =3/x—3)
x_

1.3 Ii/—— , (6)

14 34 sing the t-formula. (7)
COS™ X

Question 2 (18 marks)

1
2.1 Use the trapezoidal rule to estimate Ix3dx with n=6. (10)
0

1
2.2  Whatvalue of » will be required to estimate J-x3dx correct to within 0.001 using
0

the trapezoidal rule? (8)

Question 3 (10 marks)
3.1 Evaluate the improper integral J'ivdx. (4)
e
1

3.2  Calculate the mean value of f(x)= 3 Ex - for 0<x<2. (6)
x+

Question 4 (19 marks)

4.1 Determine the position of the centroid of the plane figure bounded by y =¢”*, the x
-axis, the y-axis and the ordinate x=2. (9)

4.2 Determine the length of the first quarter of the circle y* +x* =1. (10)
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Question 5 (24 marks)
5.1  Determine up to the fourth-degree term of the Maclaurin’s series for f(x) = x’e*

n

from the definition. That is, without assuming that e’ = 29—' ; (11)
n=0 n.

5.2  Express (4,60°) in cartesian coordinate form. (5)

5.3 Determine the equations of the tangent and the normal to the curve
x*+y*—dxy+2x=3at (0,2). (8)

End of paper Total marks: 100
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