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SECTION A
Module 1
Answer BOTH questions.
1. (a) Given that £ (x) = P i 3 andg(x)= —)IC— , determine the domain of the composite function
S (gx)).
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b) Solve the inequality —3[2x — 5| + 2> —4.
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() Solve the logarithmic equation log, x — 4 log 5 =-3.
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(d) Prove that the function f(x) = 3x — 2 is bijective.
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2, | (a) The roots of the cubic equation x* — 9 = 0 are a, fand 7.

with roots (« — 1), ( — 1) and (y — 1), given that
e-DB-D+@-HE-DH+E-DE-D=12
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Determine the cubic equation
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- (b)  The function f(x) = 2x* — px* + gx — 5 is divisible by 2x — 1 and has a remainder of 7 when
divided by x — 1. Calculate the values of p and g.
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(©) Let P be the proposition that if #* + 3 is odd then # is even for all integers n. Provide a
proof by contradiction for this proposition.
Hint: Let 7’ + 3 be odd and assume that 7 is odd. Show that the assumption that # is odd is
incorrect.
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SECTION B

Module 2

Answer BOTH questions.

3. (a) (i) Express 5 sin 8 + 12 cos @ in the form 7 sin(0 + a), where » > 0 and 0 < a < 27.
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[6 marks]

““““ (ii)  Hence, or otherwise, show that 5 sin § + 12 cos 0 + 7 < 20.
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(b) (i)  Show that 2 sin x + 3 cos x = 3 may be written as 13 cos’x — 18 cos x + 5 = 0.
N~
3
[S marks]
(i)  Hence or otherwise, solve the equation 2 sinx + 3 cosx=3 for—n <x <m.
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© Show that
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(2 cos’x—1)*

cos* x — sin* x

=1-2sin’x.
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4. (a) A plane, P, passes through the point (5, 1,—3) and is perpendicular to the vector

n=3i—4j+2k.

(i)  Show that the equation of the plane is 3x —4y + 2z — 5=0.
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(ii)  Calculate the angle, in radians, between P and the plane with equation

Tx — 4y +3z=5.
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e (b)  The equation of a circle is given as x* +)* — 6x — 8y — 39 = 0.

(i) Determine the centre and radius of the circle.
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(ii)  Determine the equation of the tangent to the circle at the point (11, 4).
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(© A point, O, moves in the x—y plane such that it is equidistant from 4(2,—5) and B(-2, 3).
Determine the locus of Q.
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SECTION C
Module 3
Answer BOTH questions.
(x+4y ,x<=2
5. (@) A function f'is defined as f(x) = { —10 , x=-2

¥*+8—-1, x>-2.

(i)  Determine f(—2).

[1 mark]

.. . lim
(i) Determine Y2 ).
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(iii)  Hence, or otherwise, determine whether f'is continuous at x = —2.

[1 mark]

lim [ sin@
(b) Evaluate 950 (sin 7} 0) .
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(c) A function, g, is defined as g (x) = x> - 3x°.
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(i)  Determine the stationary points of g and the nature of the stationary points.
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(ii)  Hence, or otherwise, sketch the graph of g showing its intercepts, stationary points
and any other important features.
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6. (a)

of x =y and y = 2x about the y-axis.
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Calculate the volume of the solid generated by revolving the region bounded by the graphs

[7 marks]

GO ON TO THE NEXT PAGE

_




I Page 22|

(b) The diagram below, not drawn to scale, shows the graphs of y = 2x* — 6x and y = 4x.

y

10

=5 0 5
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Calculate the area between the line and the curve.
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(©) Given that fis an even function, show that j f)dx=2 j f () dx.
—a 0
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(d) Solve the differential equation x’y' =2 —x*, given thatat x =1, y = 2.
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