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4, Diagrams are not necessarily drawn to scale.

5 You may use an approved non-programmable and non-graphical calculator, unless otherwise stated.

6. Ensure that your calculator is in DEGREE mode.

& Clearly show ALL calculations, diagrams, graphs, etc. that you have used in determining your answers.
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8. Round off to ONE DECIMAL PLACE unless otherwise stated.

9. It is in your own interest to write legibly and to present your work neatly.

10. TWO blank pages (pages 27 and 28) are included at the end of the paper. Should you run out of
space for a question, use these pages. Clearly indicate the number of your answer should you use
this extra space.
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SECTION A
QUESTION 1
(a) (1) Solve for x:
(2x—3)%=4 g @ (4)

L -2 +9-4 70

. = CC
yx*-j2x +5 =0 N &
(22e- 5)(2x-1) =0
' g
e W U A
(2)  Hence or otherwise solve for x if:
(2x-3)* <4 &
| b
”ﬁ’ £ S /9_
or -
. R (% ) 5/2} N i"JOtCJt-‘Qi’\/
“' /
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(b) Solve for x:

(1)  x+3=

® 1w

4
o (4)

x? +3x.-5=0

€= -3 2VB —4(DE) NV
el 25 subsT
into formuld

e
e —

2(1)
x =4 2 Or 35— L2
N N
CO CO_

(2) 2x=1+V2x +5 (4)
| a
(ZCI:‘léf = (VY2x+5 ;)2~\J

px=ux+| = 22+s5 N
yxT—6x -4 =0
20 ¥-8ax-2 =0 N &
(22+1) (x-2) =0
X ¥ por x=2
% ~ o
VA ) if
not
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(3) log (x + 10) = logx + 1 (4)

Qﬁ(l“f‘l@)—/jx/: e

/o L0 = M

e i e

X
jO = XT/0O ca
= AN
loge, = S+ 0
g = 10

(c) Determine the value(s) of x for which 2x? + x + m = 0 has non-real roots. (3)
. 2 I\~ i A
2L +2L+ M= 0

()%= g (2)(M) £ O

|- &y L0
- 8mMm 4—1
m S 2 \ -

[22]
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QUESTION 2

(a) Matches are used to make the pattern below.

Diagram 1 Diagram 2 Diagram 3

b I n

If this pattern continues, calculate the maximum number of houses that can be
formed in a row if a total of 196 matches are used. (4)

6+ (h-1)(5) = 194 N Ca
b+85Nn-5 = /9%
5N+ T 196 N
on = 195 N <o
N = 39\. a

. . . 5 5 . 5 _
(b)  Given the geometric series: s T et gt =k
(1) Determlne the value of k if the serles has 21 terms. (3)
S /"' L» \ L)L
2| | =
—_ 2.

= b3 N ca
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(2)  Determine the largest value of n for which T,, >—— (4)
n —
B 7L / D Ny fa
g z2) > 35192

n-1 & 10~ 2 N9
N < | d@crea\(mj
- function™)
A =
OV‘ f)'—ﬂ -+ | AE

— N — 1
n < Il
n =10

[11]
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QUESTION 3

(a)  An amount of R5 600 is invested at r % per annum compounded quarterly. The
investment grows to R7 024, 64 after 2 years.
Calculate the value of r. oL (4)

e S - P ' =
A \T _
5 600 (HL 7;‘_’) —7OZ4J5/_)L\MJM

/1,' = 0 Hy 9
A = 5/ ™N ca

(b)  Mr Jacobs takes out a loan of R850 000 to buy a house. The loan will be repaid
over a period of 20 years. He repays the loan by means of equal monthly
installments starting one month after the granting of the loan.

The interest rate is 8. 5 % per annum compounded monthly.

(1)  Determine Mr Jacobs monthly installments. (4)

| - N 0,0 85\~ 240 |
B850 000 =~ DC[I"(I—/—"—'*TZ—““S /
s o
e N correct

for umulq

= K7376 50\
L
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(2)  Determine the balance outstanding on the loan, immediately after the

144" payment. o, @
N G0
_ g, 085 -"‘?L—,
BO = 5374, 80[1-(1+ ) J
. O, 085
|2

= R &5i2 5§37, || NV ¢t
-
= 8O =85c>ooo< + 9 085)144\1 a

7376,50[ (1+ 9;9@9)’”4,} ca
S iz /

0, 085S B
I =K 612 53, 3|
~~ Ca
(3)  What percentage of the 144 payments made has gone towards reducing the
amount outstanding? (3)

A mount pcu'c} N }2\9;/5: 1376,50 X4l
=R106221L @

B O outstandfﬂy after IZ\WJ. 2512537, /]

R 350 000 - 5)2 536, 3
= K 337 b3, b9 Ca

337 o
397463, 57 v 100 = 31 87
106 221, < ca

4]
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QUESTION 4
(a) Determine from first principles the derivative of f(x) = —7x% + 7

£ite) =lim [(x+h)-f(x)
h—0 h

S a
=lim =7 (eth) +7 = (=72*47)
h= 0 A

S0
[ —-7(3(, +2:xh +h?* )+‘) + 7=

Page 9 of 28

©®)

~

h—0 — S
- h U C,Q_z

i =72 %= jparns I hZ+72x =T +7

h—=0 A

im - jpxh-7h*
1,.’_”)0 h N ca

limv R (-t =7h)

PleaNd== 10 N ca
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(b) Determine ‘;—Z in each of the following:
(1) y=@2x-3)? 3)

= pat-lzx+9g N

vy~
W - g

N N
o C.O
2 y=22 (@)
j 2 22 |
o iz
= Z [
2. [
J
oc”;/ s S
Z -y
= 28N~ O
\\J O \J s
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(c) For which value(s) of m will the curve of y = mx — 2x3 have a local
v 1,
= -7
minimum at x = -7 (4)
d\\:j T
= M- bIL N

J

For local N dﬂﬂ =0 at Jﬁl://g

Caoc

[16]
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QUESTION 5

(@)  The graphs of functions g and h with equations g(x) = log: x and h(x) = 2 are
2
sketched on the Cartesian plane as shown below.

v
3
34
h
g
54
Fan X .
b i 1 2 3 .
_1-
(1)  Write down the domain of g. (1)
5 P (O; Clvz) \/ oL
(2) Calculate the values of x for which h(x) = g(x) (2)
{Oj// o Py S o
- 2
- = _
(—i) =
-y
W L,L \J
Cac
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(3) Describe the transformation of g to f if f(x) = log, x. (1)

4ﬁk5 a refWecthv OF\ﬂ abjut
the L-0Xs N g

(4)  On the cartesian plane below, sketch the graph of p if p(x) = g~ 1(x).
Clearly indicate the intercepts with axes and one additional point. (3)

L L L L L [ xI.
4 5 4 3 2 5§
Shqpﬁf\v _
-3 -
Yot N & 4
acympote ™~y |
M Mp - 5
- 1
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(b)  The sketch represents the function of g with equation g(x) =
The point P((k; —3) lies on the graph of g.
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1
X

f

1

Page 14 of 28

Pik; -3)

(1)  Determine the value of k, the x coordinate of P.

St Alban's College © 2023
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(2) Determine the equation of the axis of symmetry of g which has a negative

gradient. (2)
H = =aC. +iC.
g == (~1J+C
| =

U= -x—
\j N N @

(3)  For which values of x will g(x) < 1. (2)

xX L= or X>0
NG oo Ny

(4)  Determine the vertical and horizontal asymptotes of h, if h(x) = g(—x) + 1

()

L = | Or Lf = |
o y.

[16]
SECTION A [79]
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Form 5

SECTION B
QUESTION 6

(@) The 3 and 4" terms of a geometric sequence are % and % respectively.
Find the sum to infinity of this sequence.

®)

7—8’ ‘:C,H/Z- a}’zz:’% @\/C{
Tezer’  ater o @Ne
@ ~O C‘r’z: % 3
ar =L Soo = Ty
3 J:2/3
k3 r-:;/\\JCCL, B ?
- J_3 2 - /L}.\qu_.
a(3)7=35  a=¥ e
(b) Determine n if Y3_,(12 — 5k) = —2256 (5)
T1T+2=3.....( oL Ny
. N &
Cld*7 —-2256 = E[,’Z(7) "T‘(ﬂ"’f)(fl’ﬂ S\Jubjt
= -—5 /
oz =n(14“5n+5)
-4 512 = Ilun-5hT+&5N
-5 5l2 = 19N -5n*
5h?'-/9’r\_4_512 =0 N ca
=S % or N ¥ /4l
~J co Le]
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(c) ltis given that he common difference of an arithmetic series is 4.

Prove that \/S,, — 25, = 2n. @
H
S Sh = —2— [2::; +(n—:)<:[]
-
28n =n (2g+ (r,...;)(@)m Subet

29N :h(2a+u,n—~4>
25N =2an +un? —4n N %

San = %—hizc/-f (zn»()(+zf>J\ my

Subgt
=n(2a+8&n —L;,)
T20n F8nT-Lin N &
Sy A
Son = 25n =20n +Lm7'——4ﬂ—20ﬂ-—9ﬂl% 4.1

- f-i-_n?' NJ @
\/Zﬁz_ “2Z2N Ja

LTS TRHS

7]
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QUESTION 7
Given: f(x) =x3

(a)  Show that the graph of f has a point of inflection which is also a stationary point at

(0;0). ) - 2)
'P;(JC):\BQC 7[ (&):EL
gt x =0 X = C

Fi(o) =3(0)° Sl
=3 " (0:0) pt of inf Na

\"'\.,Mf
L ERfoma] %

(b)  If g(x) = f(x —2) + 1, write down the coordinates of the point of inflection
of g. (2)

(2;1)\tch

(¢)  Hence, or otherwise, sketch the graph of g. Show the point of inflection
and intercepts with the axes. (3)

-5 % 3 5 w’ 3 4 5
shd ,b e\
pt of inf
intercepts ™y
[7]
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Form 5
QUESTION 8
Sketched below is the graph of f ' (x), the derivative of f(x) = —2x3 — 3x2 + 12x + 20.
AY
P
< a R » X
y=Ff"(x)
\4
(a) Determine the coordinates of P. (2)
[‘II ;"’ ¥ '| == = 3 ~ = i
LS 2 ~JX +120C +20

P} = —LopRe o Fiz. g

P ( O f?_) N £
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(4)

Determine the coordinates of Q and R.

(b)
—bxF- L x+/2 =0 N a

xXZ+ac—-2 =0
(xt+2)(x-1) =06 N can
== 2. ©6r &£ =]

Q(-2)0) R(1:0)
G S

()

For which values of x will f(x) be increasing?

o U G- N GO0
~2Z L I €\

of o € (-2, ;)

Does Q represent a local minimum or maximum turning point of the graph
3)

(d)
of f? Verify your answer.

q==2 \\—//-\
£l (x)>0

/OCO} ) AR
‘pu(l) = =122 — & \JCL
FlEe)=-nzE@)-t (@ x=-2)

I8 > 0 N a
local mn gt @ =-2
A [11]
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QUESTION 9

A magazine company has 6 480 subscribers, each of whom pays an annual price of R400.
Advisers have told them that for every R1 decrease in the annual subscription, there will
be 24 new people prepared to become subscribers. Suppose that the company decides to
reduce the annual subscription by x Rands.

(a)  Show that the Revenue (R) that the magazine company will now generate
can be represented by the equation:

R(x) = —24x% + 3 120x + 2 592 000 (4)
Keduced subsc 4oo -
No of 6\,36a bugo +24(I)
E@Uem&,ﬂ (q OO l)(ba L0 +243¢) 5
= 2592000 + 7600 —6L,80C - 240

Ocl u&t

2a
= T24X 7+ 31200+ 2 592 0o Na

(b)  The company wishes to maximise its revenue. Determine the number
of subscribers and the reduced price that will generate the maximum

: revenue. (4)
Klx) = ~24&*+ 3120 + 2592 000
R'(x) =-ngx +3)26 ~a

—4 8L +3I20 =0
T 483 T-3l20
L T b5 N
No of subsc bl 8O +2y4 (65)-“—8040\%\_
. - ';"6; - — = .
Keduced price 4 00-t5 = p33s Vg
[8]
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QUESTION 10

(a) A group of students were asked about the subjects they study. The numbers
who study Science, Mathematics and Economics are shown in the Venn diagram
below. The number of students who study all three subjects is x.

S is the event that a student studies Science.
M is the event that a student studies Mathematics.
E is the event that a student studies Economics.

Given that the events M and E are independent, calculate the value of x. (7)

P(Mand £) =P(M)x P (E)

P (M and E> = X Ty
X tr0FTI3+i0 tiz+lh +i5+ g

X +92 N o

(

PC(M) x P(E)

13+ + 15+ X 10+ +12+ &

X+92 ET 2.
S Gawik y Lerio
x+ 92 X+ T2
LT = (k2 +00)(36+L) g
L+ 92 (:Y.’_+§’L)2"

(octiy)(X+92) = 15/2 +78% +J:2‘\JZCL
XEH106X +/289 = |5/2 4782 13X
Downloaded fronSeduresaurceza.com
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(b)  Find the number of different arrangements that can be made with all nine letters
in the word CAMERAMAN in each of the following cases.
Assume that the repeated letters are identical.

(1)  There are no restrictions. (3)

(2)  The A’s occupy the 2", 5% and 9" positions. (3)

bl e
;?_ff' U a
=360 Sy

(c) A laptop security code consists of a sequence of four digits. What is the
probability that a person will choose a code that has no duplicate digits

in the sequence?

@)

JOY 9 ¥8 X7 g
[OX 10X 10 X185 \J g

= 5040
/]O 00O
S
S e [16]
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QUESTION 11

Given below is the graph of f(x) = —x3 + bx? — cx. A and B(6; 0) are turning points
of f(x).

(a) Showthat b =12 and ¢ = 36. 4)
Llx) = —x +bx —cx
file) =-3x” +2bac —c Na
£y =0
-3(e)*+2b(k)~c =0 Na
- /08 +i12b-C =0 |
2b=c =/08 -...--- @

(b:0) Into f (o) )\J
0 =-(6)+b(t)~c(6)Na )
0= -2/ +8bb-bC 12(12)-c =108
3L =Lb-c - ® Iy =C = 108

@-0O 3L =bb-C S
]O 8 :—/z_fi—c

| 3_; —

St Alban's Co;de 202
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(b)  For which value(s) of x is the graph of f concave down?
A — 3 2z
F(\x.) T TOC T 420 —362C
/ Ay e y 2
£ (o) SX 424 =34
|1 — N
7[: (l) é;DC.-"LZ/-TL ~NJ C-CL,

— b +24 TO

— b T 24
x =y e

o Lf— N et
concave.  dowmn

(c)  Determine the value(s) of k for which f(x) = k has only one positive root.

K>S0 N\

a_

St Alban's College © 2023
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(d)  If the x-coordinate of T is 3, determine the equation of the tangent to the curve at T.

Fiix) = ~3x"+242 -3 !

gt T x =3

F'(3) =~3(3)1-324(3)*3£\JCQ
=7 Noea

H = 90 TG

(31~-21) 4V
-27 =9(3)tC
—54 =C

H = My —SQ\JC@_

[12]
SECTION B [71]
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(Extra Space)
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