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INSTRUCTIONS:

1.

Al

This paper consists of 22 pages and an information sheet. Please check that your question
paper is complete.

Read the questions carefully.

Answer all questions on the question paper in the spaces provided.

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

Clearly show ALL calculations where necessary. Answers only will NOT necessarily be
awarded full marks.

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

Ensure that your calculator is in DEGREE mode.

Round off your answers to ONE decimal place unless otherwise stated. Remember that in
finance monetary values are rounded to TWO decimal places.
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SECTION A
QUESTION 1 25 MARKS
a) Solve for x:
1) 3x2=x+5 (leave answers in simplest surd form) (3)

2xd-x-S =0 \/M

ub
A A e A (sub)
&)

Nol ce
I bbl \/

o &

2) VE—x—x=1 (5)

> &
_x—_x’—raxﬂ‘/
o= %2 + 30—y v
o=(x+4)(x-1)
l

e

3) 5x = 2(x*+1) (4)
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. ) 273x . 92x
b)  Given the following: Sisx—z
1) Simplify the expression above. (3)
&__7 2 CI A
5‘39:-&
A Yo (%]
=3 .3
W \/ "
qu.‘-q_x—lsx"'a\/
2

273.?6 . 92x

2) Hence, solve for p if iz © 5P (2)

P
S = 9 "

P': loﬁscr\/
S

c) Ifthe roots of the equation x? = 2kx — 9 are equal, determine the value(s) of k. (3)

x?—3kx+9 =0
bd— Lac = 0O \/m
(-3&) —4 (N() =0

Q
hk™—3 =0 o
k2 — 9 :O\/

o O~
el

k =
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d) Solve for x and y in the following equations:

x—3y=1 and x?—-2xy+9y?=17 (5)

x = Sd-l—\\/m
(33+|§a——&\\f(3\uj+t) *qtfa : T/
qﬂﬁ by + -(oja—é?j 9y =1
lajaqwj —\b =0
Sda YTk =0

(34 +)( 4= =0
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QUESTION 2 20 12 MARKS

a) Determine the following: 2(1 - 3k) (4)
k=3

/M
nN=30—-3 +\ = 2& b
= & at-¢) + (a1 =]V

:—lSSS’\/OL

b) The geometric series 18 ; x+4 ; x is given, where x < 3.

o Sag

1) Determine the value of x. (4)

.x_-\-[,‘_'__ oC "

—_—

1] & +HY

3
Y+ 8x tlo = 1B

xa-_l(')x +1e = O co
(x-g)(X=3)=0 /e

>~z ¥ or XL =R
N JA

2) Explain why the series is convergent. (2)
(= 2 _ L \/ ca
R4 >

(e

ceries 1S convergent
3) Determine S,. (2)
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QUESTION 3 16 MARKS
a) Given the function: f(x) = x? — 1.
1) Write down the inverse of f inthe form y = .- (2)
x = ‘da_ VAL
2t = y°

q=t {mer V'

2) Explain why the inverse is not a function. (1)

ib S a one - to_manﬁ rc,lo.’ﬁm\/ox.

4) Give the range of the inverse. (1)

y R J

3) Give two ways that you can restrict the domain of f in order to turn the inverse
into a function. (2)
2 Vi
?(:x,) =X -\ o« 70
OK o
2 : \/
fFe)=x"-1 3 X £0
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b)  Given the function: g(x) = log, x

1)

2)

3)

Sketch g and g~! on the set of axes below. Label all asymptotes and intercepts
with the axes. (5)
v

-1
1 8

. \/shape

Determine algebraically g~!(x) = 5 and indicate where you would read this off on
the graph using the letter A. (3)

L}- =
~ = leqg' \/On a'fc(’f)l’)

Find the equation of h inthe form h(x) = --- if h is the reflection of g inthe
x-axis and shifted 3 units up. (2)

h =~ +3
(= o9 L\ffa, \/a
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QUESTION 4

a) Given: f(x)= 3x%—4x

15 MARKS
1)

Determine f'(x) from first principles.

S
Wi
Flxrn) e 3 (ocrh)” -y (e th) l/

3(x? raxh rn*) -4 ~kh

I

2c? + beh T 3R —una-uh

Py = lim £ - e

h>e h '/m /M

. Q
= W 5:>ca1'bxh +3n - —4h —3x tux
n=>o

—
—_—

n
lim (b +3h —uw) /M

h=>o0 h

bx + 3(o0) — U

b —y \/OL

I

{\

Hence, find the equation of the tangentto f at (2;4). (3)
fled= b(a) y .
I's

m
m(x’x’>/sub
S — 16 + I ca

= ¥ ’_‘(&\/

L

1\

c <
|
erFC:C
I 1\
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b) Determine the following using the rules of differentiation, leaving all answers with positive
exponents:

1) Dy [2"3—“"‘]

a2, - )
= Dx[l — x| \/m

3)

-
= | +tox
a
= \ 7 &a \/
>
2 Zify= =tz (4)

w
_\‘?
A - 3a
=1 + =
ég_ - x"3/9 = DC-S/Q
dx g T2 "
o /
| \/ 2
?xsfa amga
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QUESTION 5 7 MARKS

Ethan’s aunt buys him a car for R200 000. It is expected to depreciate using the reducing
balance method at a rate of 15% p.a.

a) What will the car’s book value be in 5 years’ time? (2)
" \N
= 900 000 ( I- s2)°V
= Re&=2 711, 0b Ve

b)  What will the cost of the car be in 5 years’ time if the inflation rate is 6,5% p.a.? (2)
A= P 1)’
= 200 0OO C | + é,S'/,DS\/
=Ra7p 017,33 \/a’

sub

c) Convert the annual rate of 6,5% to a nominal interest rate compounded quarterly. (3)

n

| 4 lefs = (H—T

.\
n
s
W
N
N
\:
p\
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SECTION B

QUESTION 6 14 MARKS
Refer to the figure below showing the graph of a cubic function f(x) = ax3® + bx? + cx + d.

A(—6;0), B(—1;0), €C(2;0) and F(0;24) are intercepts with the axes. D and E are turning
points of the function.

y
1&
f
E
F
/ﬂ
A B C >
6 I ? > X
D
a) Showthat a=-2, b=-10, c =16 and d = 24. (5)

= a(x-x) (x-Xe) (xX-x3)

j-’-‘— Q <JC '\’bS(DL-’rl}(x._a> ‘/
ar=a(ore)(o+1) (o—a>/m (s

= —la
&L'¥Ot=—<§a\/aL

3=_a(x+b3 (et\) (X —3)
= -9 (Dc’r(o)(xz—x’&)
= - 8 (xg—:)ca—&:x r bxe® - b —V;]&)
- —a (x>t Sx’ —j=e —1a)

M ( sub)

a
= “aDCs"]O.’JCa + lboe ‘]’&L)-\/
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b) Determine the coordinates of D.

Flxye—ax®—10a” + Ibx + a2y
aC
?‘(DC)= —-(Oxa—&OJC t+ lb \/

~bx - a0x tlb =0 \/

3 +10x — & =0
(3 -a)(xx ty)=0 ‘/

<= %3 or ="k

Bleuy= a0 —10(- 4 (b(~4) + 34 e

c) For which values of x will f be concave down?

{?H(ch 0 \/m&—
~19x =30 <0
—\’a:x.4°70 /

cL

d) Suppose that the function is translated in such a way that the point D is moved to the
origin. That is, the new graph equationis y = f(x —p) + q, where p and q are

constants. Write down the values of p and q.

_ _ =0
k+p = /a/ 72 19,
L .v(i:7a i

o-
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QUESTION 7 6 MARKS

Noah wants to plan for his future and decides to open an investment account with a reputable
financial institution. He initially deposits an amount of R15 500. Four years later, he deposits a
further R10 750. Noah then withdraws R6 800 three years after the second deposit. He secures
an interest rate of 11,5% p.a. compounded monthly for the first 6 years. Thereafter the interest
rate changes to 12% p.a. compounded quarterly. How much will Noah’s investment be worth 10
years after his initial deposit?

To T Te Tq Tio
| | ] I ]
| [ { T l
IS 506 +107S6 —LROO
\,S2 R/
1Q I
e Tio: " " m "
A= \5soo(|+ (1129 + oS0 ( )

: m
——bgoc)(l—l‘ %_\a\/
A
R bl w1, 60 vV
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QUESTION 8 9 MARKS

Consider the following list of numbers that form a sequence:
41 ;43 ;47 ;53 ;61 ;71;83;97 ;113 ; 131 ;..

a) Determine a formula to represent the n'* term of the sequence. (3)
\ 3 il
L Vi \/L\—
o o 2y
?
6?0:&‘/0L 2a +D = 2 a+b+c = W
a = Z>-\—b-—&7 ‘/ou. | =\ +C =4 ~
=— C = Wl /

A ﬂa-‘n + U

b)  An interesting property of this sequence is that the first 40 terms are all prime numbers.

Show that the 415t term is not a prime number. (3)
14
Ter = 41— Wl o V4
= o\ or  ul” o

~actors are 1, 1681 and 4] ‘/
\/&
rTL['\ 1S not a ?’/\VY\G nuwn e

c) Find the units digit of the 49 999 998" term. (3)
. ' o-
Povern: 1 3y 3, 1,3 1/
9 999 99%

- 41397 999 rem 3 /"
=)

o
unit d(c\zgit 1S 'T/
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QUESTION 9

6 MARKS
PQ is the diameter of the semi-circle PRQ and p +q = 10.

Calculate all the dimensions of the triangle so that the area of the triangle will be a maximum
Where necessary, leave answers in simplest surd form.

P

Q

lol wat
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QUESTION 10

a)

19 MARKS

Given the functions g(x) = x_—+31+ 5 and f(x)= —3x+2.

1)

Write down the equations of the asymptotes of g.

(2)

xﬁ—ﬂv/f

x\,j—_S

/

2) Write down the negative axis of symmetry of g. (2)
= —-2C +C /M
Sub c=—(-D +C
(.'_l) S) U4 =c ‘/a'
3) Determine the values of x for which % <07 (5)
x-int of §: —3x 1a =
x= & /"
—nt : —3 —
X\ 0{: 8 >+ S =0
-3 _--5
o+
=%,
x= > e
o / o /
/ ) 2
L 4~ s of o I3
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b) Function f is a parabola. It is further given that it has the following properties:

f(0)= -3

f2)=f(6)=0

fl(@=0

fl@=5

1) Draw a sketch graph of f , clearly indicating all important points. (4)
M (a; 5) \/'T, p

2) If g'(x) = —f(x), state the value(s) for which g is increasing. (2)

3'(’1‘.} is freflecton of £ (=)

< a vV or o > VE

~<

c) Consider the graph of h(x) = x? — 2x — 3 and use it to
determine the value(s) of k for which:

1) x? —2x —3 =k has non-real roots (2)
oL x
k 2~y V/ 2
2) x?—2x+k =0 has equal roots (2)

k=1 V7
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QUESTION 11 17 MARKS

a) You aregiven P(A) = 0,6 and P(A and B) = 0,15. Ifevents A and B are independent
calculate the following:

1) P(B) (2)
pAY x P(B) = P(Aw*ﬁ
e x P(B) = 215 V7

P(5> = O}QS ‘/a’

2) P(Aor B)
PlAo B = P(AY T P(B)— P(A and B)
- 06 t Qas - oIS V7

- 07 Vo

(2)

b) Miss Balzer is afraid of height and wanders if her age is effecting her fear because she
wasn’t afraid when she was younger. She finds the following data:

Scared of heights | Not scared of heights | Total
Under the age of 20 398 202 600
Over the age of 20 152 248 400
Total 550 450 1000

What is the probability that someone is scared of heights given that they are over

the age of 20. (2)
a
P(s)aue/ao> = 1|54 ‘/0{,
yoo
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2) Are the events of being under the age of 20 and not scared of heights
independent? Show all relevant calculations. (4)
boo
P (under Bo) = / P (undef RO and not scar
_ LLSO —
P (Not Scated) = —= = OOX
! 1000 Ja
000, 450 _ - JSo = 02903
1000 oco — 9 oL

P lunder 30) x P (N scaed) #P (under @0 andl not scaed

Not %def)cndent \/C"L

c) Miss Balzer’s niece and nephews (Teagan, William, Timothy, Noah and Ethan) are having
their picture taken as a gift for their grandpa’s 70™. They are all standing in a row.

1) How many ways can the children be arranged in a row? (1)
— a/
5l = 120 \/
2) How many ways can the children be arranged in a row if William and Timothy want
to stand next to each other? (2)
/ N
L | % = U<
3) Determine the probability that Teagan stands next to Ethan and Noah stands next

to William. ML[*
Ea-E=  Aob- ,aig‘él‘/ /"

s S-U S
O
= L e
-/
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QUESTION 12 4 MARKS

A bottle is filled with a fluid whose concentration is 100%.

th
A small fraction (%) of the fluid is now removed and replaced by water. The bottle is shaken so
that its contents are well mixed.

th
(%) is again removed from the bottle and is replaced with water.

Determine n if the percentage concentration left in the bottle after both fractions are removed is

64%.
Concentrakion Wader
\0O % o
moe (1= 75 ) % 100 - x 100
e C"%)[(”ﬂx ‘OO]
= (1 — %)Qx oo

S

v
|00 (l— Jrﬂa = ok ‘/

(1= 7m) = oe

\
|l — " = 9¢€
S
_—-—V/\'___o)&
I s
n 5\/w
n = 5

\“‘ y :S‘..: / A
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