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1. (3, 1 =4 marks)
(a) On the axes below, draw the graphs of r=30 and r=4xn, for 0 <6 <2m.
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(b).  Determine the exact point of intersection of these two graphs in polar form.
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(1, I, I, 1 = 4 marks)
The complex number z is shown on the Argand diagram below.
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Show the following as vectors on the Argand diagram above.

(a) z (b) —zi
© 2 ) z(1+9)
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3. (1, 3 =4 marks)

The locus of a complex number z is a circle of radius 32 units as shown below.
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(a) Express the locus mathematically in terms of z.
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(b) Determine the maximum value of Arg(z). {(m
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(3 marks)

Give the vector equation of the line that is perpendicular to the plane with equation
r.(6i - j—k) =12 and containing the z intercept of the plane.
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(4 marks)

Point P is a point in the plane not on 4B . Let Q be the point such that ﬁé is perpendicular
to AB.
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Prove, using the method of contradiction, that the shortest distance from point P to AB is the j Li,
distance PQ,
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6. (3, 3 = 6 marks)
Differentiate the following with respect to x. Do not simplify.

(@) y= 2x° ging /
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(b) y=5cos*(x*~ 3x)
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Determine the derivative of f{x} = cos (5x) by first principles.
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8. { 3 marks)
Prove the following trigonometric identity.
2 _1—coslx

fan“ x =
1+cos2x
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9.

(2, 4 = 6 marks)

Function f is defined by f{x) = a *** for x > 0 where a, b are positive real constants.
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