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SECTION A =

Module 1 X 3

R ﬁ

Answer BOTH questions. g

1. (a) (i)  Let pand q be any two propositions. Complete the truth table below. ;:,,

=~

=

P q ~p ~q PVa | ~(VQ | ~pA~q <

=

T T : S

T | F
F T
F F

[4 marks]|

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

[1 mark]

(b) A binary operation @ is defined on the set of real numbers, R.asa @ b =2a+ 3b for all
a,binR.

(iy Calculate5 @ 2.

[1 mark]

GO ON TO THE NEXT PAGE
02134020/CAPE 2018
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(if)  Prove that @ is closed in R.

[3 marks]

(iii)  Determine whether @ is commutative.

[3 marks]

GO ON TO THE NEXT PAGE
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(c) Given that (2x + @) (x — 1) (bx + 1) = cx’ + 10x* — 2x — 10 is a polynomial identity in x.,
calculate the values of @, b and c. e

:";jj;i;;;y,i.. T

e NG RTTRIN TSR

 DONOUWRITE N TS ARE

e

GO ON TO THE NEXT PAGE
02134020/CAPE 2018

| V0 0 A |

A A~ A~~~




[7 marks]

GO ON TO THE NEXT PAGE
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(d) Solve the logarithmic equation log, (2x +2) —/log, (x + 1) = 1. 2

DO NOTIRITI N THIS (R
DONOT WRITE IN THES AKEA

DO NOT WRLLE N 1T1S ARL

[6 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
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2. The diagram below shows the graph of the function f(x).
¥
I
A ’f(-\')
10 ’l
= x
10 0 10
(a) On the diagram above,
(1) sketch the inverse of 7 (x). |2 marks]
(ii) Use a graphical method to show that f'is bijective. [3 marks]
GO ON TO THE NEXT PAGE
~134020/CAPE 2018
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(b) (i) Prove that |[x—y| < |x—z| + |z—y| forallx,y.z € R.

BENETR
CDONOTWRITE AN THISAREA.

i

DO NOT
DONOT:

[4 marks]

GO ONTO THE NE7 AGE
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| 0 A A |

nnnnnnnnn ~




N 7

(ii)  Solve the inequality |6x — 2|+ x* < 5.

[8 marks]

GO ON TO THE NEXT PAGE
02134020/CAPE 2018
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(c) Given that @, 8 and y are the roots of the equation 2x° — x* + 1 = 0, determine the equation
1

ﬁ.’

1 1
whose roots are = , = and — .
o o

Note: (aff)’ + (oy) + (By)’ = (ay + o+ ya)* =2 afip(a + B +7)

a+ [+ =(atB+y)-2af+ay+fy)

GO ON TO THE NEXT PAGE
02134020/CAPE 2018
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[8 marks]
Total 25 marks

GO ON TO THE NEXT PAGE
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SECTION B
Module 2

Answer BOTH questions.

sin 20 —cos 260 + 1

3. (a) (i)  Show that =sec 20 + tan 20.

cos 260 +sin 260 — 1

02134020/CAPE 2018

GO ON TO THE NEXT PAGE
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[8 marks]|

GO ON TO THE NEXT PAGE
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" . . . sin@—cos 0+ 1
(ii)  Hence, or otherwise, determine the general solution of =0.

cos @+ sinf—1

DO NOT WRITE AN THIN ARE A
DONOT WRETE IN THIN AREA
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[5 marks]

GO ON TO THE NEXT PAGE
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(b) Given that cos 4 = . where 4 and B are acute angles, calculate

|

and sin B=

LW

(i)  sin24

[3 marks]

(i)  cos (4 + B).

[3 marks]

GO ON TO THE NEXT PAGE
02134020/CAPE 2018
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(c) Solve the equation sin @ — /3 cos @=1,for—n < < .

[6 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
02134020/CAPE 2018

I 0 0 A0 |




N N

4. (a) The equations of the circle, C, and a straight line, L, are given by
x'+3*—2x+2y+1=0and y=x- 3, respectively.

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

[3 marks]

(i)  Show that (1,-2) is one of the points of intersection of the circle, C, and the straight
line, L.

GO ON TO THE NEXT PAGE
02134020/CAPE 2018
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[6 marks]

GO ON TO THE NEXT PAGE
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(iii)  Determine the equation of the tangent to the circle, C, at the point (1, -2).

[4 marks]

GO ON TO THE NEXT PAGE
02134020/CAPE 2018
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} and v :{ 6 } be two position vectors in R’. &

L L)«

(b) Letu =[
4

Show that u and v are NOT parallel.

DONOTWRITE IN THIN ARED
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GO ON TO THE NEXT PAGE
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|9 marks]
GO ON TO THE NEXT PAGE
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(c) Determine the vector equation of a plane which passes through the point (1, 3, 0) and
which is perpendicular to the vector 2/ + 4/ + 5k.

|3 marks]

Total 25 marks

GO ON TO THE NEXT PAGE
02134020/CAPE 2018
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SECTION C
Module 3

Answer BOTH questions.

5. (a) Use the substitution # = x* + 2 to determine J.(x4 +2)* (4x7) dix.

DONOTWRITIIN TIIS ARIA
DO NOT WREEE AN THIES AKEA

SINCEHES AR A s
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[6 marks]
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GO ON TO THE NEXT PAGE
02134020/CAPE 2018

| L |



I_ - 26 - __I

(b) Calculate the area of the region lying between the parabolas y = x* and x = % V.

|6 marks]

GO ON TO THE NEXT PAGE
02134020/CAPE 2018
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(©) The equation of a curve is given as f(x) = 3x* — 2x’ — 6x* + 6x.

(i) Determine /.

[1 mark]

(i) Determine /.

[1 mark]

GO ON TO THE NEXT PAGE
02134020/CAPE 2018
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(iii)y  Calculate the x coordinates of the stationary points of /' (x) = 3x* — 2x° — 6x7 + 6x
and determine the nature of these stationary points.

02134020/CAPE 2018
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GO ON TO THE NEXT PAGE
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[11 marks]

Total 25 marks
GO ON TO THE NEXT PAGE
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6.

(a) A function f'is defined as

ot o]

x—1

f(x) =\ 4x x>1

(i) Determine whether or not the limit of fat x = 1 exists.

[4 marks]

GO ON TO THE NEXT PAGE
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(i1) Determine whether fis continuous at x = 1.

|2 marks]

(b) The parametric equation of a curve. g, is given by x =2 cos  and y =3 —sin 0.

d
(i)  Determine d_ g (x), in terms of 0.
X

[3 marks]

GO ON TO THE NEXT PAGE
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(ii) Determine the equation of the normal to the curve at the point (\/; 5} :

02134020/CAPE 2018
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[8 marks]

GO ON TO THE NEXT PAGE
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(c) The slope of a tangent of the curve, g, at any point (x, ¥) is equal to the product of the
x-coordinate and the reciprocal of the y-coordinate of the point of tangency.

(i)  Formulate an appropriate differential equation and find the equation of the curve
family.

|5 marks]

GO ON TO THE NEXT PAGE
02134020/CAPE 2018
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(ii)  Hence, or otherwise, determine the equation of the curve given that it passes
through the point (1, 3).

DONOLWRITE AN THES AREA

i

DONOTWRELE LN THES AKEA

TR TS

B

|3 marks]

THIS

DONOT IHH PEIN THIS AKREA
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Total 25 marks T

END OF TEST

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

DONOT WRITEIN
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