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SECTION A
Module 1

Answer BOTH questions.

1. (a) The quadratic expression f(x) = ax’ + 12x + b is divisible by x — 3 and has a remainder of

=27 when divided by x + 6.

(i)  Show that the values of the constants ¢ and b are 3 and —63, respectively.

[7 marks]

GO ON TO THE NEXT PAGE
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(i)  Hence, determine the factors of f.

|3 marks|
(b) Solve, for real values of x, the inequality |3x — 4| < 6.
[4 marks]
GO ON TO THE NEXT PAGE
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(¢) A binary operation is defined on the set of rational numbers by g * b = %[1
Prove that # is commutative.

|3 marks]

(d) Use mathematical induction to prove that 57 — | is divisible by 4 forn € N .

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019

| A 00 5 ]



[8 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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2, (a) LetA={x:xe R, x>1}.

A function f: 4 — R is defined as f(x) = x* — x. Show that f is one-to-one.

|7 marks]

GO ON TO THE NEXT PAGE
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(b) Let fix) =3x + | and g(x) = e™.

(i) Determine f .

[2 marks]
(ii) Determine f ' o g.

[2 marks]

GO ON TO THE NEXT PAGE
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() Solve the equation 3 —
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|7 marks]

GO ONTO THE NEXT PAGE
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(d) Let the roots of the equation 2x* — 5x* + 4x + 6 = 0 be o, f and y.

(i)  State the values of a + £+ y, off + ay + By and afy.

{3 marks]|

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019
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(i) Hence, or otherwise, determine the equation with roots &%, 4 and .

Note: (o)’ + (ay)’ + (By)} = (af + ay + By)* = 2afp(a+ fi + )
@Y= (@t ) - 2ap+ ay+ By)

{4 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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SECTION B
Module 2

Answer BOTH questions.

3. (a) Solve the equation 5 sec # —2 sec’f=tan’ § — 1 for—n <O <m.

|7 marks]

GO ON TO THE NEXT PAGE
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(b) Let f(x) = cos x + 2 sin x.

(i)  Express fin the form R sin(x + @), where « is an acute angle.

[5 marks]

GO ON TO THE NEXT PAGE
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(ii)  Hence, or otherwise, find the general solution of cos x + 2 sin x = 0.

|3 marks]

(iti)  Determine the minimum value of 2-f-

[3 marks]

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019
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sin B
cosAdcos(4A+ B)’

(c) Prove the identity tan(4 + B) —tan 4 =

|7 marks]
Total 25 marks

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019
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4. (a) A circle with equation x* + y* — 2x — 4y~ 5 = 0 has centre C. A straight line with equation
y =2x + 5 intersects the circle at two points, 4 and B.

(i)  Determine the coordinates of C.

[3 marks]

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019
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(i)  Show that the coordinates of 4 and B are (0, 5) and (-2, 1) and that BC is
perpendicular to AC.

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019
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{8 marks]

GO ON TO THE NEXT PAGE
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(iti)  Determine the equation of the tangent to the circle at either Point A or Point B.

{2 marks]

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019
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(b) The points P(3, -1, 2), O(1, 2, —4) and R(—1, 1, —2) are three vertices of a parallelogram
PORS.

_ — =
(i)  Express the vectors PQ and QR in the form xi + yj + zk.

|3 marks]|

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019
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(i) Show that the vector s = —16j - 8k is perpendicular to the plane through P, O and
R.

|5 marks]

GO ON TO THE NEXT PAGE
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(iii)  Hence, determine the Cartesian equation of the plane through P, Q and R.

[4 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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SECTION C
Module 3

Answer BOTH questions.

V=x x<0
A function is given as f(x) = 1 0<x<1
Vx x>1.
(i)  Determine m f(x).
x>0

02134020/MJ/CAPE 2019
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|2 marks]

GO ON TO THE NEXT PAGE
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(ii)  Determine whether xlj_r;lo f(x) exists. Give a reason for your answer.

|3 marks]

(iii)  Determine whether f'is continuous at x = |. Give a reason for your answer.

[3 marks]

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019
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(b) Determine the point at which the tangent to the curve y = xvx is parallel to the line
3x—-y+6=0.

[4 marks]|

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019
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() A function is given as y = sin’ (cos x).
(i) Show that the x-coordinates of the stationary values of y are

e un,nclZl

. ﬂ:lzt—+2mt,neZ.

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019

B ]




[9 marks]|

GO ON TO THE NEXT PAGE
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(ii)  Determine the nature of the stationary values at x = nmt, n € Z.

|4 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019

| A A ]




r_ 230 -

6. (a) By using the substitution # = 1 — x, determine _[ x(1 —x)? dk.

|5 marks]

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019

| 00 ]




|__ 31 - __l

(b) Given that f'(£) = 2 cos ¢ and g(¢) = 4 sin 5¢ + 3 cos ¢, show that

I LF () +g®]dt= f F@)de+ J. g(r) .

[S marks]

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2019
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() Calculate the volume of the solid formed by rotating the region enclosed by y = sin x,

X = =g and y = 0 about the x-axis.

7,X

[6 marks]

GO ON TO THE NEXT PAGE
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dy _oxvxt+1
y

(d) Solve the differential equation v
dx

, given that whenx =0, y = 2.

GO ON TO THE NEXT PAGE
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|9 marks]|

Total 25 marks

END OF TEST

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