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SECTION A

Module 1

Answer BOTH questions.

(a) (1) Let pand q be any two propositions. Complete tHe truth table below.

P q ~q (~q A p) pvV(aAp)
T T
T F
F T
F F
[3 marks]

(i)  Hence, state whether the statements (~q A p) and p V (~q A p) are logically
equivalent. Justify your response.

[2 marks]

GO ON TO THE NEXT PAGE
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(b) Determine the values of a, b, and ¢, such that

2 -Tx+12=a(x-2)(x-1)-b(x-3) +c.

[9 marks]

GO ON TO THE NEXT PAGE
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© Solve the inequality |3x + 2| > 4.

[5 marks]

(d) Solve the logarithmic equation log, (x +2) + log, (x + 6)=1.

[6 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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2. (a) Let f(x) = and g(x) = e.‘7" + L.

(i)  Show that f™'(x) = i .

[3 marks]

(i)  Hence, or otherwise, write an expression for (™ o g) (x).

[2 marks]

GO ON TO THE NEXT PAGE
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(b) Solve the equation 6 — % — T 0.

[8 marks]

GO ON TO THE NEXT PAGE
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() The function £ (x) = 2x* — px* + qx — 10 is divisible by x — 1 and has a remainder of —6
when divided by x + 1.

Calculate the values of p and q.

[6 marks]

GO ON TO THE NEXT PAGE
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(d) The roots of the equation 2x* —x? +3x— 1= 0 are &, §, and y.
: 3 1 1 1 atf+y
Giventhataf+ay+fy=—"and—( +5, +— = —H—
pray =5 adag T T ofy
whose roots are l, L and l
a’ p Y

-

, determine the equation

[6 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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SECTION B

Module 2

Answer BOTH questions.

3. (@ Prove that

tan fsin 6 _ n 1

1 —-cos @ cos @’

[6 marks]

GO ON TO THE NEXT PAGE
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(b) Solve the equation tan” § —2 tan 6 =3 for 0 <6 <2m.

[6 marks]

GO ON TO THE NEXT PAGE
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(© (i)  Show that4 cos 8+ 3 sin =15 sin (8 + 0.927°).

[5 marks]

(i)  Hence, or otherwise, solve the equation 4 cos 8 + 3 sin § = 0.

[4 marks]

GO ON TO THE NEXT PAGE
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(d) Giventhatsin4 = % and 4 is obtuse, calculate the value of cos 4 without using a calculator.

[4 marks]

Total 25 marks

R R e e g b

GO ON TO THE NEXT PAGE
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4. (a) A circle has equation x* +3)* — 10x + 4y — 5= 0.

(i)  Determine the centre and radius of the circle.

[4 marks]

(i)  Determine the equation of the tangent to the circle at the point (2, 3).

[4 marks]

GO ON TO THE NEXT PAGE
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(b) (i) Determine the equation of the plane that passes through the point (0, 2, —2) and
which is perpendicular to the vector v = 3i + 2j + 4k. =

BRI

Paaninn

[3 marks]

(i)  Determine the angle between the vector 3i — 2j and the x-axis.

[3 marks]

GO ON TO THE NEXT PAGE
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© The parametric equations of a line are given as

x=2+5\ y=-3+4%, z=4-2\

Determine the coordinates of the point where the line crosses the xy plane.

[5 marks]

(d) A point P(x, y) moves in the xy plane such that it is the same distance from the point
A(1, 2) as it is from the line x = 3. Determine the equation of the locus of P.

[6 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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SECTION C
Module 3

Answer BOTH questions.

lim x> +3x-10

5. (a) Determine 5 P hr—6

[5 marks]

GO ON TO THE NEXT PAGE
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(b) A ladder which is 10 metres long is leaning against a wall. The bottom of the ladder is
sliding away from the base of the wall at a rate of 4 m/s. Determine the rate at which the
top of the ladder is moving down the wall when the bottom of the ladder is 6 metres from

the base of the wall.

&
2
N
g;:::
3]
i -]
I
:’-

AR A

[7 marks]

GO ON TO THE NEXT PAGE
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(©) A function fis given as f(x) = 4x’ - 3x* + 1, for—-1 <x < 1.

(D) Determine the coordinates of the stationary points of the function f.

[6 marks]

GO ON TO THE NEXT PAGE
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(i)  Determine the nature of these stationary points.

[4 marks]

(iliy  Determine the absolute maximum and minimum values of the function f.

[3 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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6. - (@) Using the substitution # = x* + 1, determine J-4x (* + 1)° dx.

[5 marks]

GO ON TO THE NEXT PAGE
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(b) The diagram below shows two curves, y =x + x* and y = x (3 — x). Calculate the area of
the shaded region. ’

y=x+x*

-
&
-
=
-

[6 marks]

GO ON TO THE NEXT PAGE
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© Calculate the volume of the solid generated by revolving the region bounded by the line
¥ = 6x and the parabola y = 6x* about the x-axis.

[6 marks]

GO ON TO THE NEXT PAGE
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. . o ody xt+4d
(d) Solve the differential equation - = [ given that y = 6 when x = 0.

[8 marks]

Total 25 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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