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SECTION A
Module 1

Answer BOTH questions.

(a) (i) Let p and q be any two propositions. Complete the truth table below.
p q ~p ~q pvq | ~(pVQ | PV ~q
T T
T ¥
F T
F B
[4 marks]

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

[2 marks]

GO ON TO THE NEXT PAGE
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(b) (i) Write the converse of the statement “z is an integer = s’ is an integer”.

(ii)  For two real numbers x and y, the operation * is given by x * y =x" + 37 . Prove
that * is closed in R.

[3 marks]

(iii) Determine whether the operation * is commutative.

[2 marks]

GO ON TO THE NEXT PAGE
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(c) The function 7' (x) = ax’ + 3x* — b is divisible by 2x — 1 and has a remainder of =5 when
divided by x + 2.

Calculate the values of a and &.

B H TR

[7 marks]

I R A LM LA

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2021
| | R OO R 1 R AT NI I

. M MMM
T T T T T L e I



¥ i

(d) Solve the logarithmic equation log, x + log, x +log  x =7.

[6 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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(a) The diagram below shows the graph of £ (x) = x* + 2 forx > 0.

~+—=>{x
L 5 Ll
(i)  On the graph
a)  Sketch the inverse of f
b)  Show that the inverse of fis a function. [4 marks]

GO ON TO THE NEXT PAGE
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(ii) ~ Prove that fis one to one.

[4 marks]

(iii)  Determine whether fis onto.

[3 marks]

GO ON TO THE NEXT PAGE

02134020/MJ/CAPE 2021

....... LU TCURIT IO TR TN AIRL L 1



N iz

(b) Solve the equation | ¥ =i ] = 3x-2.

[6 marks]

GO ON TO THE NEXT PAGE =
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(c) Given that o, B, and v are the roots of the equation 2x* — x* + 3x — 1 = 0, determine the

e 1 1 1
equation whose roots are — , — , — .
o By

[8 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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SECTION B

Module 2

Answer BOTH questions.

3. (a) (i)  Express 4 sin 8+ 3 cos @ in the form of R sin(@ + «).

AT

A R R R A R e R e

[5 marks]

=%
e
5
o

o
N
=
vty N
TR
::::’:": :
R
R
w
Rl
ke
=2
R
By
A

GO ON TO THE NEXT PAGE

02134020/MJ/CAPE 2021
I R TSRO OB OGO V1 EATH 0 I




~ 7

(ii)  Hence, solve the equation 4 sin #+3 cos@=2tfor0 <8 <2 m.

[5 marks]

GO ON TO THE NEXT PAGE
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(b) Given that cos 4 = 1—“,, sin C' = i, where 4 and B are acute angles, calculate the value of

sos (i 3. = =

[7 marks]

GO ON TO THE NEXT PAGE
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(c) Solve the equation cos @ = sin (0 — %) for 0.

[8 marks]
Total 25 marks

GO ON TO THE NEXT PAGE
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4. (a) A circle has equation x* +3* — 4x + 10y — 8 = 0.

M

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

AR ARG ARRRREERRR AR ARRARBARS
B s

[4 marks]

(ii)  Determine the equation of the tangent which touches the circle at (3, 11).

AR EE R B RRN AR RN R AR AR RARARARRR
A R b A R A L S O N FE R N

bR

RIS

RN AR AR SRR AN
i MR i i

[4 marks]

GO ON TO THE NEXT PAGE
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(b) Show that the curve whose parametric equations are x =3+ 3 sin @ and y =3 cos O represents

a circle.

[5 marks]

GO ON TO THE NEXT PAGE
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(c) Two position vectors are represented by OA = ‘

.

—
Determine the angle between OA and OB.
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s |
and OB =|

b G

1

[8 marks]

GO ON TO THE NEXT PAGE
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(d) Determine the vector equation of a plane which passes through the point (2, 5, 3) and is
perpendicular to the vector 4i + 4j— k.

[4 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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SECTION C
Module 3

Answer BOTH questions.

5. (a) Use the substitution u = (x° + 4) to determine J‘3x2 O + 4 dx.

[6 marks]

GO ON TO THE NEXT PAGE
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(b) Calculate the area of the region enclosed by the parabolas y = x* and y = 6x — 3%

[A sketch of the curves is shown below.]

[9 marks]

GO ON TO THE NEXT PAGE
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(©) The equation of a curve is given as £ (x) = 3x* — 4x> — 12x* + 1.

(1) Show that f(x) has stationary points atx =1, x =0 and x = 2.

[6 marks]

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

[4 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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6. (a) A function fis defined as f(x) =

(i)  Determine whether or not the

2 cx=1
th!,x>l

x_

bim f(x) exists
x=>1 7V o

(il)  Determine whether fis continuous atx = 1.
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[5 marks]

[2 marks]

GO ON TO THE NEXT PAGE
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(b) The parametric equation of a curve is given by x=5cos fand y =2 sin 6.

LAy,
Determine c_i"x" in terms of 8.
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4 2 4
(c) Given thatj Fx)de= 139 : _[ f(x) dx =2 and g(x) = +./x , calculate I [F(x) + g(x)] dx.
1 1 2

[4 marks]

GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2021

AUV R |

¥ 5. TTINE 45 0w gy THUE . o e T A

B N P & - PO T - AV

B R Y T VT A I P T R AT N N VI AT S S T ey s




l B

. , . . . dy sinx
(d) (i) Solve the differential equation dx " siny

given that whenx =0, y = —271—

[6 marks]

GO ON TO THE NEXT PAGE

02134020/MJ/CAPE 2021

] 1 1WBI1 WEIIN (VEED RNE 0 RN REOR T80 GEIE R el edl




™ 5

(i1) Determine the equation of the curve that passes through (1, 5) and for which

y= j6 v il

|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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