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SECTION A

Medule 1

Answer BOTH questions.

1. (a) (6] Let p and g be any two propositions. Complete the truth table below.
P q P—>4q q—p (p—a9Ar(@—p)
T T T “ T
T F B X F
F T T F E
F F 3 T T
{3 marks]

(i)  Hence, state whether the statements q—> p and (p—> q) A (g —> p) are logically
equivalent. Justify your response.
N OT Loqreptty EQuivAces 5

THE TRoTH TARLES pev NIOT

|2 marks]

(b) Let x and y be negative real numbers and let z be any real number. Use a counter example
to show that the statement “if x > y then xz > yz” is false.

bt n--2 ond Yy=-< od #z-2
~2. =% IS freang
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A |3 marks]
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(©) The expression f(x) = 62 + pxX* + gx + 2 is divisible by 2x — | and has a remainder of 2
when divided by x - 1.

Calculate the values of p and q.

¢/
(=) = © y
QC‘\..‘Z' 5 2} i f,,w’o
(2% p B2 & Uiqd
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= Prf@'r% =L
= P+t9q =—k

[9 marks]
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(d) (i)  Solve the logarithmic equation log, (x* - 9) - log, (x +3) =3.

1«.53@1%%) (F=3) =y 3@(‘+3) =3
Loﬁ . (’3(""3) ~ 3

% A= 20

{4 marks]
(i)  Show that V320x” + V125% simplifies to 13xV5x .

= (o re + e x7y
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[4 marks]
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% (@)  Letf(x) = 7x+ 2. Prove thatfis bijective.
el m, od gy
Jovy=1% +1
ﬁ'(”"z) =P, T
In, +27 Py T

u, =1 .
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The roots of the cubic equation 3x’ —x* = 2x + | =0 are a. £ and y. Determine the equation

(b)
whose rools are %_ -}1— and %
3T > ’;’ f Mx el
< _;f -a-u{f"\z.-’. :-,_-,-— '1 s ?{ - | = o,
o~ E i "'X _,r" ‘I‘ Y J
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. I g = o T =0
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(8 marks]
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(c) The diagram below shows the graph of the curve f(x) = 2 + 6x + &,

/ f(x)‘=x‘+l6x +8

(i)  On the axes provided above, sketch and label the graph of g (x) = [x* + v + §|.
[3 marks]

(ii)  On the same axes, sketch and label the inverse of f for x = 3. |5 marks)
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:33. prove that g “'(2) does not exist.

(dj  Giventhat g (x)= 1;
2= 29+t3
_ =
q4+3
’}(j +2> =19 >

=5
=B N
e T
q (v = 2 T T 7! 2.
i 2 S
§ de fid
6 l’L) = lH
[4 marks|
Total 25 marks
GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2023
L LT |



|_ 11- "_I

SECTIONB
Module 2

Answer BOTII questions.

£ R (a) Prove that

_l=sing
“T4sin0

ﬂH’S - N Bfg_d
(1056' colo

\_2.-
Q.—-— S 3 )
ey

s O

= (sec 0 —tan 0)°.

.

f I— Sty ©)

1y
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(c) Show that cos [—; + ﬂ =—sinx.

Cos (”&T&) = Coshk Cos b — S51qhk 514 5

”r . \ A3 fﬁ' (L T
C() .S [‘ ::“ "f n .'I -:r’ (Cf";“ :'. oY \ 2
1 : : T

DO NOT WRITE IN THIS AREA

| DO NOT WRITE IN THIS AREA
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(d) A and B are acute angles such that sin A = 3. and cos B == . Calculate, without using

5 3 §
tables or calculators, the EXACT value of cos (4 — B). - E
, . Ls 2 |
Ch A= 2 13,74 cos b /% §
=1 dg.,. / 1 | &
Al | < b < 13 Z
&
- Sk Gin R
Cos [A-B) = Cosk s b Gmb S
\ 3
- 1.‘ |
- bud - }—' -+ % ' !_,... QE,
- - |
S - N 13
e
= 20 436 s6 |
———— —— —-— G -_— |
> =
bsg by 3
5\
3
|3 marks] E
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4 (a) Obtain the Cartesian equation of the curve given in parametric form

x=3costandy=4sint.

W qeost ‘:{m =/ s €

2 A i 'L{.
w - s ¢ ;L = S1+
o i "
at—# Lw €t = ?— -+ = f
oy ' g o
. G
— [

|5 marks]

(b) The equation of a line isx =2+ ¢,y =1 -3¢and z=4 +, and the equation of a plane is
x+2y+z=12. Determine the point of intersection of the line and the plane.

2k + =56 +(urE)= 1
Qabd bbb+ 1+t =2

| & . wk= |

—ut=z- Y

= =1
PO!‘-?JV Q‘D 1+ B Se ¢ Hm

£

fz-~"f)/ I-\‘-B (L{,—»;)

(1, %,%)

[6 marks]
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(c) (i) Determine the vector equation of the plane which passes through (1, 5, - 1) and

2
which is perpendicular to the vector [4

[4 marks]

(ii) Hence, determine the coordinates of the paint in the plane where y=3andz= 1.
21 +4y +3T — 9 =0

TN -+ It 4+ —I1q =0
“lad — = =0

‘74 —— 'L
. T f I )
Lo o LI R TS
[3 marks]
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(d)  Given that a line is parallel to the vectoru =[—J]and that the vector v =[2
I

~

is normal to

1

the plane, calculate the angle between the line and the plane,

——— —

s J1a.8"
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Module 3

Answer BOTH questions.

(a) Determine x“-’:: '—:,'2-:).;*_4‘;% <__£ M 4 \
N {
= [itw A %--(?+7(L‘
- o2 —
A2 5 gl G
= ,"_;'3, "X
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(b)  Astudent goes to the water cooler to get a drink of water. The student has a cup in the
shape of a cone. The water from the cooler is filling the cup at the rate of 12 cm’ per
second. If the height, 4, of the cup is 16 cm and the radius, r, of its circular opening is
8 cm, how fast is the water in the cup rising when the height is 4 cm?

. 1 2
The volume of a cone is V= 3 arth , where ris the radius and h is the height.

[8 marks]
GO ON TO THE NEXT PAGE
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() A manufacturer of containers wants to make a container in the shape of a cuboid with an
open top. The container is made from a flat sheet of metal of length 16 metres and width
13 metres. Squares of length x metres are cut from each corner of the sheet to create the

sides of the container.

(i)  Show that the volume of the container is 4x° — 58x* + 208x.
a ¢— (1o = »)

#

,')]4 o=
k [P
X - i !1% .///’“
: MNP Pl
([, - 2%
[2 marks]

Ve [l i |
= 1 -2% 2~ |
= (Mo~ (12~an) (n) |
_ L
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|
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(iiy  Using the method of the second derivative. determine the height. x. that will

mawimize the volume of the container.

' T ; = - \/c;{,uc.‘,'
Ci_..-fv:anx_an + 0 f e o, weeon
M

%%q,.‘__ 'L"l"’t’f S"‘L = 0
W E
J
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é___:_/q. = (_a'it - 14
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g s i Rt g e
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%\) '\J 1L BMraXivanams Nu\.‘ Fis & vl

[9 marks|
(i) Determing the maximum volume of the conuiner,
\/ s /q,u.)L“—-J- '1-1)5?/14_,,)
= Y (z¢) —68(
= 2Z2oet b G
[1 mark]
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6. (a) Calculate the volume of the solid generated by revolving the region bounded by the line
¥=3x— 6 and the parabola y = x* + 3x - 2, on the interval [0, |] about the x-axis.
i o] [ £ RN BRI // i ;
= \_-3_ --2 -1 0 / = 3 >
‘ |
2 2 -
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2.
—

L (.
25 T Y

. \ GO ON TO THE NEXT PAGE
02134020/MJ/CAPE 2023

L_ (0 O A S _l

0213402022

CS_ CamScanner



I_ -24- _l

(b) The diagram below shows the curves y = cos x and y = sin x. Determine the arca bounded

by the curves belween x = -} and x = Tn

y=sinx —

.-1‘.
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(c) On the surface of the moon, the acceleration due to gravity is —1.625 m/s’. A rocket is

launched away from the moon with an initial height of 1 200 metres and an initial velocity
of 30 m/s.

Determine the velocity and height of the rocket 5 seconds after launch.
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(d)  Determine Icos’ 2x sin 2x dx.

('{- ‘{' N Slan

dff\ _ 2LO0S LR

AL
o
:j LA,
‘{ ) —_
N .-Ir ;.-_4_‘! " Y, .J,\

p— / —— {‘::.‘ — i L L/\ d&,\
2 i
v b [4 marks]
i i " Total 25 marks
11 , . da™= A C/ LA
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u \
END OF TEST
IFYOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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