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SECTION A (Module 1)

Answer BOTH questions.

The expression f(x) = 2x> — px* + gx — 10 is divisible by x — 1 and has a remainder —6 when
divided by x + 1.

Find
(1)  the values of the constants p and ¢ ~ [7 marks]
(i)  the factors of f(x). [3 marks]

Find positive integers x and y such that
(\/?+\/?)2= 16 + N 240 . [8 marks]
(1)  Solve, for real values of x, the inequality
|3x—7|<5. [5 marks]

(i1))  Show that no real solution, x, exists for the inequality | 3x—7 |+ 5 <0.
[2 marks]

Total 25 marks

The function fon R is defined by
fx—x-3.
(i)  Find, in terms of x, £ (f (x)). [3 marks]
(ii))  Determine the values of x for which
JFE) = fx+3) [6 marks]
The roots of the equation 4x* — 3x + 1 = 0 are o and P.

Without solving the equation

(i)  write down the values of o + 3 and of [2 marks]
(i)  find the value of o* + B* [2 marks]
(iii)  obtain a quadratic equation whose roots are % and é . [5 marks]
GO ON TO THE NEXT PAGE
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3. (a)

(®)

=3 =

Without the use of calculators or tables, evaluate

. 1 3 5 7 9
(1) 10g10(?) + logw(?) + 10g1o(7) + loglo(j) + 10g10(ﬁ)
[3 marks]
99 »
(i1) r; log, ( SET ). [4 marks]
Total 25 marks

SECTION B (Module 2)
Answer BOTH questions.
(i)  Given that cos (4 + B) = cos 4 cos B —sin 4 sin B and cos 260 =2 cos* § - 1, prove
that

cos 30 = 2 cos O [cos* 0 —sin? O — %]. [7 marks]

(ii)  Using the appropriate formula, show that

% [sin 60 — sin 20] = (2 cos*260 — 1) sin 26. [5 marks]

(iii)  Hence, or otherwise, solve sin 66 —sin 20 =0 for 0 <0 < % [5 marks]
Find ALL possible values of cos 8 such that 2 cot® & + cos 6 = 0. [8 marks]
Total 25 marks

GO ON TO THE NEXT PAGE
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4. (a) 1)

(i)

_4-

Determine the Cartesian equation of the curve, C, defined by the parametric
equations y = 3 sec § and x = 3 tan 6. [5 marks]

Find the points of intersection of the curve y = V' 10x with C. [9 marks]

(b) Let p and q be two position vectors with endpoints (-3, 4) and (-1, 6) respectively.

@)
(i1)
(iii)
(iv)
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Express p and q in the form xi + yj. [2 marks]
Obtain the vector p — q. [2 marks]
Calculate p.q. [2 marks]

Let the angle between p and q be 6. Use the result of (iii) above to calculate 6 in
degrees. [5 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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SECTION C (Module 3)

Answer BOTH questions.

xX+8

(i)  Find the values of x for which = ry is discontinuous. [2 marks]
(i)  Hence, or otherwise, find
lim X +8
r 2 P4 [3 marks]
. lim  sinx _ _
(iii) By using the fact that 0 X - 1, or otherwise, find,
lim 0y + 4y
x>0 " gnox [5 marks]
The function fon R is defined by
P+, x>,
Je) = { 4+px, x<1.
(i) Find
) l_")"r F(x) [2 marks]
lim )
b)  the value of the constant p such that -1 f(x) exists. [4 marks]

(il))  Hence, determine the value of /(1) for f'to be continuous at the point x = 1.
[1 mark ]

A chemical process in a manufacturing plant is controlled by the function
M=uf + ¥
£
where u and v are constants.
Given that M=—1 when 7= 1 and that the rate of change of M with respect to ¢ is 20, when
- 4
t =2, find the values of » and v.

I8 marks]

Total 25 marks

GO ON TO THE NEXT PAGE

02134020/CAPE 2012



(a) (i)  Given that y = 4x>— 7, show thaty % =4x. [3 marks]

(il)  Hence, or otherwise, show that

2 2
y % + (%J = 4. [3 marks]

(b) The curve, C, passes through the point (-1, 0) and its gradient at the point (x, y) is given

by
d
H%:— = 3x* — 6x.
(i)  Find the equation of C. [4 marks]
(i1)  Find the coordinates of the stationary points of C. [3 marks]
(i11))  Determine the nature of EACH stationary point. [3 marks]

(iv)  Find the coordinates of the points P and O at which the curve C meets the x-axis.

[5 marks]
(v)  Hence, sketch the curve C, showing
a) the stationary points
b) the points P and Q. [4 marks]
Total 25 marks
END OF TEST

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