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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

L.

¥

The question paper consists of 10 questions.
Answer ALL the questions in the answer book provided.

Clearly show ALL calculations, diagrams, graphs, etc. which you have used in determining
the answers.

Answers only will NOT necessarily be awarded full marks.

You may use an approved scientific calculator (non-programmable and non-graphical)
unless stated otherwise.

If necessary, round off answers to TWO decimal places, unless stated otherwise.
Diagrams are NOT necessarily drawn to sca

Write neatly and legibly.
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QUESTION 1

1.1 Solve for x if:
L1 - 2x(x=1)+5(x~1)=0
I.:. ~ 15;1 2 ~4x-3x* =-5 Correct to 2 decimal places.
e R
114 333 =g¥ 2"
LLS  —(x+2)x-3)<0

1.2 Solve for x and y simultaneously:

1.3 Prove that the roots of 3x> + 2kx—k =

52006_ 52004 +z§

52004+1

1.4 Determine the value of:

QUESTION 2
2.1 Given the finite arithmetic sequence: —2;2;6;10;...;262
2.1.1 Write down the fifth term of the sequence.
2.1.2 Determine the formula for the general term of the sequence.

2.1.3 Determine the sum of all the terms in the above sequence.

2.2 Consider the quadratic sequence m;5;n;19.

2.2.1 Calculate the values of m and n if the second difference is 2

2.22 Hence determine the n” -term of the quadratic sequence.
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QUESTION 3

3.1 Given fj(-z)*

k=3

3.1.1 Write down the value of the constant ratio. 8]

ﬂ’lu will g(..g}' o

ge? Explain your answer. )

3.1.3 Evaluate i(— 2)'x interms of x.

3)
3.2 Shoba’s annual salary is 150 000 and her expenses total R105 000.Her salary increases
by R13 500 each year while her expenses increase by R17 000 each year. Each year
she saves the excess of her income.
3.2.1 Represent her total savings as a 4)
3.2.2 If she continues to manage her fter how many years will
she have nothing left to save? 3)
[13]
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QUESTION 4

Sketched below are the graphs of f(x)=(x-p) +¢ and g(x)=

£oxp,

x-b

Q(«E- ; 0) is a point on the graph of /. P (1 ; y) is the turning point of /. The asymptotes of
g are represented by the dotted lines. The horizontal asymptote intersects the y — axis at

2. The graph of g passes through the origin.

4.1 Determine the equation of g .

4.2 Determine the y-coordinate of P, the turning point of f .

43 Write down the equations of the asymptotes of g(x—1) — 3.

4.4 IfLis the other x - intercept of f, calculate the length of LQ.

4,5 Write down the equation of 4 if £ is the reflection of f in the x-axis.

4.6 For which values of x isg(x)>0?
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QUESTION 5

Consider the graph of the function f(x) = 2* below

5.1  Write down the equation of the inverse

N @
52 The point A(— 1;%] is a point on the aph. If 1 n is reflected along the
line y = x , write the coordinates of A’, the image A . M
5.3 Draw the graph of the inverse of f on the same system of axes. Include the
coordinates of one point on the graph, other than an intercept with the axes, as well as
the symmetry-axis. @)
1 x=1
54  Determine the point of intersection of the graph of fand g(x)= (5) “)
[11]
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QUESTION 6
6.1 A company buys two different assets, T and K which are both increasing in value in

exponential and linear form respectively, as shown in the diagram below. Point Q is a
point of intersection of the two functions. The linear increase is at a rate of 7,5% p.a.

. A A
i N ;Ii %
— 0(5;x
(K)R15 000
(T)R10 000
Time (in years) &
Y 2 . ‘j
6.1.1 Calculate the valueof x. | ﬁ *ﬂr --L% 2)
6.1.2 Hence, calculate the annual interest for asset T. 4)
6.2 After 5 years, both assets in 6.1 (K and T)ed in for new machinery of a value
of R70 000. A sinking fund is set-up at the time the two assets are bought for the balance
of a new machine.
6.2.1 How much is the total trade-in value? (1)
6.2.2 Calculate the value of the sinking fund , after the 2 assets were traded in. (1)
6.2.3 If the sinking fund is set-up at 11% p.a. compounded monthly for 5 years,
calculate the value of the regular payments. 4)
6.3 A loan of R15 000 is taken out at 13% p.a.,, compounded monthly. If monthly
repayments of R588,32 are made for 2,5 years to repay the loan, calculate the
outstanding balance after 1 year. 3)
[15]
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QUESTION 7
7.1 1f f(x)= -7 x?, determine f'(x) from the first principles. (5)
737 Determine 2L if y= (l -Jx ); 3)

dx

(x? -100)- »* +100

73  Determine g'(x) if g(x)==

x-1 @

74 I h(x)=7- % , calculate the value of h'(2) + 4. 3)
X

[15]

QUESTION 8

8.1  Show that d=3andg=2. ©)

8.2  Determine the coordinates of turning pointC . 4)
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83 If f'(x)=-9,x>0, determine the coordinates of the point of tangency.

84  If g(x)= f(x~3), determine the coordinates of C’, the maximum turning point

of g.

8.5  Use the graph to solve for x if f'(x).f(x) <0

8.6  For which values of k will —x’ +3x+ 2=k have one root only?
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QUESTION 9

Two Bikers start to cycle at the same time. One starts at point B and is heading due south to point
A, whilst the other starts at point D and is heading due west to point B. The biker starting from B
cycles at 20 km/h while the biker starting from D cycles at 35 km/h. The distance between B and
D is 80 km. After time t (measured in hours), they reach points F and C respectively.

B D

A
9.1 Prove that the distance between F and C is given by FC =+/1625¢* — 56001 + 6400 "
9.2 After how long will the two bikers be elosest to eachiother? @)
9.3 What will the distance between the b:ikei.:\rsi be ¢ g time dgflermined in QUESTION )
9.2? i
QUESTION 10
10.1 Let A and B be two events in a sample space. Suppose that the P(A)= 04;
P(4orB)=0,7and P(B)=k.
For what value of k are the two events independent? @)
10.2 Consider the word WIZARDS.
10.2.1 How many different arrangements are possible if all the letters are used?  (2)
10.2.2 How many different arrangements are possible if the letters RDS must
follow each other in any order? 3)
10.3 Consider the sample space of integers from 1 to 9.

10.3.1 How many 4-digit codes can be created if:
e The code must be greater than 7000
e The code must be divisible by 2
e Numbers can be repeated. 3)

10.3.2 If numbers can be repeated, what is the probability of forming a 4-digit
code which is a multiple of 5? )
[16]
TOTAL MARKS: 150
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INFORMATION SHEET
_—bt V6% - 4ac

iy 2a
A=P(1+in) A=P(1-in) A=pP(1-iy A=P(1 +i)
T, = a+(n-1)d S,,=%[2a+(n ~1)d]
T"=ar"‘l Sﬂ=ar —l;r;tl S= L '—1<r<l

r-1 S 1=y’

F=M po 1= (+7]

)= tim Lt D)= 1)

h=0 h
d= J(x2~x1)2+(yz_.yl)z _ { Xt X, ;J’:'*‘.Vz)

- L i 2 2
ek s y—y1=m(x-—xl) m = tan@
(x~a)2+(y—-b)’ =2
In AABC: —— = : - Peph 2 —pi 4 ¢ - 2be.cos A

sind sinB smC

Area of AABC = %ab.sinc

sin(a + f) = sina.cos B + cosa.sin B sin(e — ) = sina.cos B — cosa.sin
cos(a — ﬂ) = cosa.cos ff + sina.sin cos(a + B) = cosa.cos f - sina.sin B

cos> 4 —sin* 4
cos24 ={1-2sin’ 4 sin24 = 2sin A.cos 4

2cos’ 4-1

“ =\2
X, —X
n n
P(4)= "(;) P(4 or B)= P(4)+ P(B)- P(4 and B)
n
_ Y-3y-7)

j'!=a+hx b——ﬁx——f)_
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TAKE NOTE:

e [facandidate answered a question TWICE, mark only the FIRST attempt.

e [facandidate crossed out an answer and did not redo it, mark the crossed-out answer.
e Consistent accuracy applies to ALL aspects of the marking guidelines.

e Assuming values/answers in order to solve a problem is unacceptable.

LET WEL:

e As 'n kandidaat 'n vraag TWEE keer beantwoord het, sien slegs die EERSTE poging na.
e As 'n kandidaat 'n antwoord deurgehaal en nie oorgedoen het nie, sien die deurgehaalde antwoord
na.

o JVolgehoue akkuraatheid is op ALLE aspekte van die nasienrighn van toepassing.
Dit is onaanvaarbaar om waardes/antwoorde te veronderstel om 'n probleem op te los.

QUESTION 1/VRAAG 1

LL1  (2x+5)fx-1)=0

_ _ v'v answers (2)
x=—— or x=1
1.1.2  —3x*—4x+5=0 v'standard form
2
=) —4-3)05)  substitution
2(=3)
=312 and =079 V¥ answers 4
113 | 3% —3*_6=0 v'breaking to prime factors
B =337+ 2)=0 v factoring
3*-3)=0 3*+2)=0
( ) e ( i ) v’V solutions with rejection
3= or 3 e=)
4)
vod = No Sol
OR/OF
Let 3" =k
k"—k—-6=0
(k=3)k+2)=0
k=3o0rk=-2
3'=3o0r3"#-2
A |
1.1.4 (25)% _ (23 )3x.20_‘_ v exponential form
2 v
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i |

2 :215x
E:lS;rc
3
1
T
9

115 —(x+2)(x-3)<0

x=-2 and x =23 are critical values

xe<=2 of =3
1.2 y=2+x
2+x—-2=(x-2)
2+x-2=(x*=4x+4)
x=x"—4x+4
| 2 =5x+4=0
(x—1)fx—4)=0
x=1 orx=4
y=4+2 or y=1+2
y=6 or y=3
13 3x+(2k—2Kx—k=0

A=b>—4dac
=(2k—2) —4(3)-k)
=4k> + 4k +4

_—4¢ (4) —4(4)4)

2(@) produces non-real solutions

. There’s no real value of k for which the discriminant can be

equal to zero. Roots are non-real and are never equal.

1'4 52006_52004+24

5 2004

+1

_5(52_1)+24
- 52004 |

B 5%%(24) + 24
- 520(]4 +1

24(5 +1)
= 52000 ]
=24
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v adding exponents

v answer (3)

v critical values
vvXx<-2orx2>3 3)

v y=2+x

v'substitution

v factors
v'both values of x

v'both values of y

(5)
v substitution
v=4k>+4k+4
2
o=@y =4
2(4)
v" mathematical rational (4)

v common factor/ gemeenskaplike
faktor

v" common factor/ gemeenskaplike
faktor

v answer/ antwoord (3)

28]
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QUESTION 2/VRAAG 2
2.1.1 [ 14NART v’ answer (1)
212 T '=g+d(n-1) ' Vsubstitution
=2+4(n-1) v answer
=4n-6
(2)
213 | 262=4n-6 v'equating to 262
n=67 v'n-value
5 =2 [2(-2) +4(67-1)]
nT Ty -2+ 4611 v'substitution
=8710 vanswer
_ )
2.2
v'second difference
\, v'equating to 2
n+m-10=2 -—-2n+24=2
v'n-value
Vit m=12-11=1 v'm- value
4)
2.2.2 \/5\/11\/19
4 6 8 v'value of a and b
\/\/ v'value of ¢
2 2 ,
2a=2 3a+b=4 a+b+c=1 vI,=n +n-1
d=1 bh=1 c=-1 (3)
oAy = n*+n-1
[14]
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QUESTION 3/VRAAG 3

3.1.1

r=-2

3.1.2 No; for .c.o.nvergence —1<r <1, this is not the case here.

313 n=21-3+1=19
_Sx[(— 2)” —1]
Sie = o1
=—1398104 x
32.1 || 7ERM | INCOME | EXPENSES | SAVINGS
1 R150 000 R105 000 R45 000
2 R1635 00 R122 000 R41500 7
3 R177 000 R139 000 R38 000
Savings series is R45000 + R41500 + R38000 = . .+ 0
3.2.2 | Income = 150 000 +13000(n —1)
Expenses = 105000 +17000(n —1)
To be left with nothing means INCOME = EXPENSES
150 000 +13000(n—1) =105000 +17000(n—1)
Sn=1385/n=14 years
OR/OF
0= 45000 —3500(n—1)
45000 o
3500
Son=13,85/n=14 years
QUESTION 4/VRAAG 4
4.1
=% 42
o |
O=—" 2 0=—a+2
0-1
a=2
2
=—+2
¢ it |
4.2 5 Y
0=|—-1| +
[2 ] !
O
| 4
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v’ answer (1)
v'No

v condition (2)
v'n- value

v'substitution

v answer (3)
v'income

v expenses

v'savings

v'savings series (4)

v Income and Expenses formulae
v’ equating
v’ answer

OR/OF

v’ equation
v simplification
v’ answer (3)

[13]

v'substitution of asymptotes
v'substituting a point (0; 0)
v'value of a

v equation 4)

v'substitution of x and y

v g- value (2)
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43 | x=2 7 =2
y =l vy=-1 (2)

1
4.4 L(~5;0} , Symmetry v x-coordinate of L

108857 [- 1) = Sunits Vlength 2)
| ] 2. 2
45 |BE=e-1F+2 Vanswer
' a 4 (1
46 | xe(-o00)u(li0) V1" Interval
OR /OF v'2" Interval )
x<0orx>1
[13]
QUESTION 5/VRAAG 5
5.1 x=2" vinterchanging x & y
s y=log, x vanswer (2)
52 | ,[ 1 ) v answer
Al —:—1
2
53
v'shape

‘3

v’ x — intercept

v symmetry — axis

v another point  (4)

' 1) v equating
54 2 =[EJ v’ exponential laws
2x = 2—,\’+l .
S 1 v’ x - coordinate
| vy -coordinate  (4)
x=—. y=A2
Z’y

[11]
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QUESTION 6/VRAAG 6

6.1.1

6.2.1

6.2.2

6.2.3

6.3.

A=P(1+in)

x = R15000(1+ 0,075 x5)
x=R20625

A=PQ+i)

R20625 = R10000 (1 + i)
R20625 _ (147
R10000

/R20625 .

5 —_— ]_ =1

R10000

21 =15;58%

R20625 x 2 = R41250

' R70000 — R41250 = R28750

5x12
.{[1+0’]1] —1]
T2

0,11

12
x = R361.55

~1,5x12
58832/ 1| 1+ AL
12

R28750 =

OB =

0,13
12
OB = R9574,34

OR

588,32/ | 1+
@ K 12

g

OB =15 000[1 + 01’123J

OB = R9574,34
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v'substitution into linear formula
v answer

(2)
v substitution of A and P
v'n=5
v'simplification
v answer
4)
v’ answer
(1)
v’ answer ()
v'substitution into F correctly
. 011
=T
v 1 =060
v answer
(4)
v'substitution
v n=18
v’ answer (3)
OR/OF
v/ substitution
vn=12
vanswer (3)
[15]
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QUESTION 7/VRAAG 7

7.1 T fG+h) - f(x)

f'(x)

-’ = 2mch— 7th* + o

= lim

h—0

7.2 yz(l—xf;XI—\/;)
=1-2Jx +x

1
=1-2x? +x
1

d—y=~x_5+l

dx

7.3 o)~ x(x* =100)- x> +100

x—1

_ Xz —100) — (x* —100)

x—1
x- 1Kx2 —100)
I x4
=x"-100
g'(x)=2x
7.4 h(x)=7-2x"

Copyright reserved/Kopiereg voorbehou

MDE/MDO/September 2026

v’ substitute f(x + h)

v’ correct substitution into
formula and notation
v simplification

v’ factorisation

v’ answer (5)

v'expansion

v'writing in exponent form

v’ answer
(3)
v'common negative
v'taking out common bracket
v simplification
v’ answer
4)
vh(x) = 6x~*
v'substitution
v answer (3)
[15]
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QUESTION 8/VRAAG 8

8.1 =a(x-R )fx-R)x—R,) va=-1

B4
y==i{x+1P(x-2) vy=—1(x+1}(x~-2)
Py ) v’ expansion
3)
82 f(x)=0 v [(x)=0
f(x)=-3x"+3 v f(x)=-3x%+3
Ba¥=3
x =zl ) v x-values
S)=—() +3(1)+2=4 _
C(1; 4) 53 - v coordinates of C
X - 2R A (4)
8.3 —3x*+3=-9 .
) vf ) =9
~3x% =-12
=+
X ¥=12 v’ substitution of 2
-2y +3(2)+2=0
=~ (2; 0) is the point of tangency v’ answer (3)
8.4 C'(4;4) v'answer
(1)
8.5 xe(-w;-1)u(l;2) OR x<-lor 1<x<2 v'1% interval
v 2" interval (2)
8.6 ke(-o;0)u(4;0) OR x<0orx>4 v'1* interval
v 2™ interval (2)
[15]
QUESTION 9/VRAAG 9
9.1 Afterthours, BF =20t and CD =35¢
.. BC =80 —35¢ v BF =20t and CD =35¢
FC =+J(200) +(80—35¢) v BC =80 35t
, - v'substitution
= /4007* + 6400 — 56007 + 1225 i
simplification
=/1625¢% — 56007 + 6400 (4)
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Closest means minimum distance between the two. FC 1s
minimum if FC?is minimum.
FC* = 1625t —5600¢ + 640

2
arg = 32507 - 5600

3250¢ — 5600 = 0 .for minimum distance
= iOO =1,72hrs
3250

FC =41625(1.72 —5600(1.72) + 6400

| = 39,69km apart

QUESTION 10/VRAAG 10

10.1  P(4orB)=P(4)+ P(B)- P(4and B)
0,7=0,4+k— P(4and B)
s P(4dand B)=k —03
For independent events:
P(Aand B)= P(4)x P(B)
k—03=04xk
k=0,5

10.2.1  7!=5040

1022 3X5!=720

10.3.1

3 x9%x9x4 =972

103.2  9x9x9x9=6561 Total sample space)

9x9x9x1=729 (number of passwords divisible by 5)

P(Mitiple 5E5)=— 2 <011
| 6561
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v FC* =1625¢* —5600¢ + 640

2 dFc*
dt
v'equating to 0

v answer 4)

v'substitution
v answer (2)

[10]

v’ substitution into addition rule
v P(Adand B)=k-03

v’ substitution into
P(Aand B)= P(4)x P(B)

v’ answer
(4)

v 7!
v answer (2)
v'3!
v'5!
v 720

L S PCENS)

3 in first p_osition
v'4 n last position

v total sample space
v number of passwords divisible

by 5
v’ v answer

4)
[16]

TOTAL / TOTAAL: 150



