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QUESTION 1
1.1 Solve for x:
LIl (x=-3)3x+15)=0 2
112 7x* —4x - 5=0 (correct to TWO decimal places) (3)
113 xX*(x+4)<0 (2)
1.14 5-2%=2"-3 (6)
1.2 Solve for x and y simultaneou .
2y —x =3 and y*- 2x* - (6)
1.3 Show that the roots of p =
Show ALL calculations. 4)
(23]
QUESTION 2
2.1 Consider the following geometric series: p + 21+ 63 + ...+ 137 781
2.1.1  Determine the value of p. (2)
2.1.2  Determine the number of terms in the series. (3)
2.1.3  Calculate the sum of this series. ()
2.2 A school hall is filling up at a rate of 10 learners in the first minute, 14 learners

in the second minute, 18 learners in the third minute, and so on.

2.2.1 How many learners will enter the school hall during the 8" minute? (3)

222  The school hall is a fifth full after 8 minutes. After how many minutes

will the school hall be full?
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uence: 10; 21; 38 ...
srm of the quadratic sequence. (4)
1 of the quadratic sequence. )

i

hich two consecutive terms of the quadratic sequence differ with 95.(3)

191
QUESTION 4
Given: f(x) = log, x
2
4.1 Write down the equation of the Syr (D
42 Determine the equation of f ' i the form y = ... (2)
43  If g(x)= f~'(x -3) -2, determine the x-intercept of g. (3)
44 Write down the equation of the asymptote of g . (1)
4.5 Sketch th : i i
e : graph of g. Clearly show ALL the Intercepts with the axes and the i
[11]
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QUESTION 5§

Sketched below are the graphs of f(x) = - %xz +bx +cand g(x) = —

X+ p

NW/September 2025

+ g . The axis

of symmetry of f » ¥=-L,is the vertical asymptote of g. The line / is an axis of
symmetry of g. A is the y-intercept of fand g B(2;0)isax-intercept of £ and h.

5.1

5.2

53

54

.

5.6

57

5.8

59

(15"
IIIII

[ ————— L R

. 1
Show that the equation of f is f(x) = - Ex’ -x+4.

Write down the coordinates of the y-intercept of f.
Determine the coordinates of the turning point of £,
Determine the equation of /4.

Determine the equation of g .

Determine the coordinates of the x-intercept of g .

For which values of x will it be: g(x) ./ '‘(x)<0?

()

)
()
3)
Q)
3)
3)

Determine the equation of k(x) if k is the reflection of g about the linex=4.  (3)

For which values of p will both x-intercepts of f(x) +p be greater than — 2?2 (4)
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QUESTION 6

Mathew’s dad died and he inherited the farm. His dad planned to install solar panels and
already paid a deposit of R202 500 which is 15% of the cost of the solar panels.

6.1  Determine the cost of the solar panels. (2)

6.2  Thebank grﬁnts Mathew a loan at an interest rate of 9,8% per annum, compounded
monthly, to pay off the balance of the cost of the panels. Mathew agreed to pay

monthly instalments of R20 000. How many monthly instalments are required to
pay off the loan? (6)

6.3 After 2 years Mathew decided to pay off the loan. Determine the balance of the
loan after 2 years.

(3)
6.4  Calculate the total amount p: (3)
[14]
QUESTION 7
71  Given: f(x)=x>-x+3 7.
E
| (5)
72
(2)
e et
-gx 4)
(1]
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QUESTION 8

The graph of /(x) = x” + bx” + cx + d is sketched below. A and B are the turning points
7T e e |
of f. £ 1> Ofor X>2. Theline y=20 isa tangent to fatx=1.

4y
A v
B
>
X

v
8.1 Show thatb=—-6, ¢ =9 and d= 16. (5)
8.2  For which values of x is f strictly decreasing? )
83  g(x)=mx—16 isatangentto f.

Determine the value of m. (6)

(13]
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QUESTION 9

't : h of the three
The rough sketch graphs below represent the distance covered by cach

athletes: Ben, John and Chris, in a marathon race of 80 km at d1fferent_ times liouTs the
start of the race. The y-axis represents the distance in km and x-axis the time in :

The following equations represents roughly the movements of the three athletes:

Ben: f(x)=mx+c; John: g(x)=2,6x* Chris: k(x)=x"— 10,5x* +37x

(D)

9.2 Which athlete completed the race in the shortest time? (1)

9.3 During the race, Chris slowed down to drink water. Determine after how many

kilometres Chris run at his slowest speed.
(NOTE: Chris never actually stopped during the race.) (5)

9.4  Atwhat time during the first part of the race, were John and Chris the furthest apart
from one another? Show ALL calculations. Give your answer in hours and

minutes. 4
(1]
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QUESTION 10

Three events A, B.and C are represented on the Venn-diagram below.

¢ A and B are independent events.

¢ A and C are mutually exclusive events.

e P(A)=0,25.

e P(A or B) =0,55.

o x lies outside the P(A), P(B) or P(C), but inside the sample space.

10.1

10.2

10.3

10.4

Show that P(B) = 0,4.
Calculate P(A and B).
If P (only C)=0,25.
Calculate x.

If it is further given that P[(NOT A) and (NOT ()] = 0,38.

Calculate P(only B).
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QUESTION 11
re determined in the following

Examination numbers for the grade 12 final examination 4
way:

T AN (0 R B =7

[ province | year [ district | centre [ candidate number

Determine the number of different examination numbers (for the year 2025 of >

1.1 numos
Northwest and district 4) that can be formed by using this system.

An examination number (for the year 2025 of Northwest and district 4) is

randomly selected.

11.2

Calculate the probability that this examination number will have a centre number:

e that is an even number between 1000 and 5000
¢ where the digits may not repeat (5)
7]
TOTAL: 150
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QUESTION 11
Examination numbers for the grade 12 final examination are determined in the following
way:

The first digit is the province number. Northwest is number 9.
The 2nd and 3rd digits are the year. For this year it will be 25.
The 4th digit is the district number.

Digits 5 to 8 are the centre or school number.

The last 4 digits are the candidate’s number in his/her school.

The examination number may contain digits 0 to 9 and the digits may repeat. e
Consider only examination numbers for the year 2025 of Northwest and district
number 4.

An example of an mﬂ@ﬂ it

9 25 4 | 4085 | 0001
rovince |year | district | centre | candidate number

b S
UL Tiasg

11.1  Determine the number of different examination numbers (for the year 2025 of
Northwest and district 4) that can be formed by using this system. (2)

112 An examination number (for the year 2025 of Northwest and district 4) is
randomly selected.

Calculate the probability that this examination number will have a centre number:

e that is an even number between 1000 and 5000
e  where the digits may not repeat 5)

171
TOTAL: 150
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NOTE:

e Ifa candidate answers a question TWICE, only mark the FIRST attempt.
o Consistent Accuracy applies in ALL aspects of the marking guidelines.

QUESTION 1

111 [ (x=3)3x+15=0
*=i3 or 3x=-15 v X =3
x=-5 vV x==5 (2)
112 | 7x* - 4x-5=0
x:—biﬁlbz —4ac
2a ]
—(—4) £ J(~4)* - v substitution into
= 27) correct formula
24439
s——
x=L18 or x=-0,61 v'x =118vx=-0,61
3)
1.13 | X*(x+4) <0
x*>0forallxeR v x>0
T x+4<0
§ sendo sl vVx<-4
- (2)
¥ square both sides
| v simplify
OR Let k = 2°
0=k>-3k+2 v standard form
—— 0" 0=(k-2)(k-1) v’ factors
2" =12 or 2V =1 k=2 or k=1
2* = 2! 2" =2°
x =1 x=0 v" both answers
n.a n.a
.. no solution ¥" no solution
(6)
Copyright reserved Please turn over
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1.2 2y—x=3
28 = x v" x subject
: yz-—sz —x—-1=0
il o(2y -3 - (2y-3)-1=0 v substitution
|37 = 2(4y* — 129+ 9) -2y +3 -1=0

P =8y +24y —18-2y+3 -1=0

0=7y"-22y+16 v standard form

0=(7y-8)(y-2) v’ factors

T#=8 o p=2 ¥  both y-values

_3
= H
X = 2[§] -3 x
7
_2 v both x-values (6)
7

OR
¥" y subject
v substitution
v standard form
v factors
¥ both x-values
¥ both y-values (6)
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T 2
1.3 o)z 19 ; 3x
3x* + px—19=0 v" standard form
A =b* —dac
=p’ —4(3)(-19)
=p’ +228 v A=p® +228
npi20forallpeR v p’>0
pt+228>0 forall pe R
~A>0 forall peR v A>0
Thus, the roots are real forall p e R. (4)
[23]
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QUESTION 2
r =T r=3
| P='23_1 = v’ answer 2)
OR
21_63 v’ ratio
B 2
_(@heh _, v answer (2)
63
2.12 T =ar""
137 781=7(3)""" v substitution
19683 =3""
n—1=1log,19 683 or ¥ log/basis same
n—1=9
n=10 ¥’ answer (3)
.10 terms in the series
a(r" —1
2.1.3. s, = ( )

v substitution

v sum of 10 terms (2)

v d=4 ¥ substitution
_ . A v_ answer 3)
38 learners will enter the hall during the 8th minute.
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222 |S= %[Za + (n - 1)d]
5= 2[200) + 8 - )] v substitution
=192 v answer for Sg
Number of learners in full hall = 5(192) = 960 v total full hall
960 = 3[2(1(}) +(n—1)(4)] v’ substitution
1920 = n(20 + 4n — 4)
1920 = 16n + 4n’
0=4n" +16n —1920 v standard form
0=n"+4n — 480
0=(n-20)n+24) |
n=20 or n=-24
n.a
. The hall will be full after 20 v’ answer
e (6)
[16]
Copyright reserved Please turn over
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QUESTION 3
Ya=3
T,-T,=3a+b
11=33)+5h
b=2 vbh=2
L=a+b+ec
10=3+2+c¢
Gi=3 ve=35
AT, =3 +2n+5 v’ answer 4)
3.2 T, =3n"+2n+5
T, =3(10)" + 2(10) + 5 v substitution
=325 ¥ answer )

33 T =a+(n-1)d
95 =11+ (n—1)(6)
84 = (n — 1)(6)
14=n-1
n=15
Term 15 and 16 differ with 95.

OR

Th+1— T =95

3(n+ 1)%4+2(n+1)+5—3Bn?+2n+5) =95

3(n*+2n+1)+2n+2+5-3n2-2n-5=95
3n?+6n+3+2n+2+5-3n>-2n—-5=95

6n =90

n=15

Term 15 and 16 differ with 95.

v substitution

v value of n
v_ answer

v” substitution

v value of n
v_ answer

(€)

(3)
191
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QUESTION 4
ki /Dosd Y x=0
(1)
v swop x and y
v’ standard form (2)
1 x=3
43 ¢ = [_J )
2
v’ same basis/logs
v answer (3)
4.4 v answer
(D
4.5
¥" y-intercept
v" shape
v’ x-intercept
v' asymptote
4)
[11]
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QUESTION 5
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5.1

The other x-intercept: (— 4 ; 0)
1
ﬂﬂ=—5u-3u+®

= —%(x2 ¥ 2x=8)

=—lx2—x+4
2

OR

f(x):—%xz-i-bx-i-c

Turning point:

-b /. -
x—g or f(
_lz;bl
)
2
b=-1

0= —%(2)2 - +e¢
c=4

)= —%xz - ¥44
OR

W=+ 4 g

0=*%(2+l)2+q

q:

o | o

S ==+

=—l(x2+2x+1)+2
2 2

v' x-intercept

v’ substitution

(2)

v substitution into turning
point formula

v’ substitution: B(2; 0)

(2)

v" substitution of p

v" substitution: B(2; 0)

2)

Copyright reserved
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52 [(0;4) Vx=0vy=4 )
5.3 ek —%(—1)2 -(-D+4 v substitution
——3=4,5
—ti1:4,5) ¥' answer (2)
5.4 hx)=-x+c v m=-1
0=-(2)+c v substitution
c=2
h(x)=-x+2 v’ answer (3)
5.5 h(x)=-x+2
g=—(-1)+2
q=3 Y g=3
g(x)= L ¥" substitution p and ¢
x+1
§=-9 ¥" substitution (0 ; 4)
0+1
a=1
glx) = S v’ answer 4)
3.6 0=— +3 v y=0
x+1
3oL
x+1
-3x-3=1 v' simplify
v’ answer (3)

4
v |2 v (-1
3 ] (=1; )

)

44 —g;ooj v x#-1

Copyright reserved
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= - v -1v x-9
5.8 k(x) = x—9 +3 ¥Y' answer (3)
59 | y=ac-x)x-x,)
~ —%(x + 2)(x _ 0) v’ substitution
1/,
= ——( X"+ 2x
Lt s 22)
= _lx2 —x v" standard form
Move downwards with more than the distance from the
y-intercept of 4 to 0.
Move downwards with I the distance from the
turning point of 4,5 to th
n—45<p<-4 . v ¥ answer
(4)
OR
y=——x—x+4+p
i _%(_2)2 _(D+4+p v’ substitution (-2; 0)
p=-—4
The x-intercept must be greater than — 2
T -4 v p< -4
Move downwards with less than the distance from the
turning point of 4,5 to the x-axis.
n—4,5<p<—-4 v' ¥ answer
4)
OR
1
f=2)= —5(—2)2 —(=2)+4
=4 v f(-2)=4
_______ y=-p
v 452-p>4
v' v/ answer (4)
[26]
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QUESTION 6
6.1 Deposit = 0,15(cost)
R202 500 = 0,15(cost) v’ substitution
cost = R1 350 000 v' answer (2)
6.2 Loan = R1350 000 — R202 500
= R1147 500 v’ loan
x[l ol ]
p -0+
1
200001 — (1 + 0’098J Vi
12 v' substitution
1147 500 =
l‘--
%
7 497 0,
——=1-|1+—=
16 000 ]
o 0,098] _ 8503 o v simplification
12 16 000 N
8 503 &
—n=1lo use of logs
%(1+2%%) 16 000
—n=-1717,72418859
". 78 monthly instalments v’ answer (6)
0,098"
6.3 A=1147 500[1 + = ] v’ substitution into A
formula
= R1 394 853,88
Tl 5 e |
e BLEHE )
1
0,098 "'
20 000[[1 i J B 1} v’ substitution into F
= 0.098 formula
12
x=R527 899,43
Outstanding balance
= RI1394 853,88 — R527 899,43
= R866 954,45 v' answer (3)
OR
Copyright reserved Please turn over
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¥|1- (1+39)"
noF!- (-9
i
R v substitution into P
20 000[1 - {] + 0’1{)298) :| formula
= v’ n=-53,72418859
0,098
12
= R866 954,45 v' answer (3)
6.4 Total cost
=R202 500 + (24)(20 000) + R866 954.45 v" R202 500 + R866 954,45
= R1 549 454,45 v' (24)(20 000)
¥ answer (3)
[14]
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= 11_1}% 22x+h-1)

=2x -1
OR

f)=x*-x+3
teoy e SO+ B) = f(x)
J () = lim 2

v substitution of (x + /)
v simplify f(x+ h)

v" simplification

v" factors

v’ answer (5)

b e+ R = (x+ h) +3] - (x —x +3) v" substitution of (x + /)
f'(x) = lim y
i X +2xh+ R -x-h+3-x"+x-3 v’ simplify f(x + h)
g = h
7 () = lim 2xh +h* - h v' simplification
= =0
i P@x + A1) v factors
= h
= Jlgirr%(?.x—kh—l)
=2x-1 ¥' answer (5)
721 | f)=5x"-Tx+2
fl(x)=15x* -7 v 15x* v -7 (2)
2x +1
1.2.2 =
J(x) i
23 = 2 !
! 4 4 -k .4
flx)y==x3-=x3 '/§x3 v’-gw 4
[11]
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QUESTION 8
8.1 f@O=x+bx’ +ex+d
f AR =3x> +2bx + ¢ vV f(x)=3x> +2bx + ¢
f(x) = 6x +2b v f(x)=6x+2b
0=6(2)+2b v £(2)=0
2% =12
b=-6
£y = 331) + 2(=6)(1) + ¢
0=3-12+c v f(1)=0
c="9
f(x)=x" = 6x" + 9x +|di
20 = (1)* - 6(1)° + 9(1) +¢ v £(1)= 20
d=16 (5)
g2 | Xtl_,
2
X, +1=4
X, =3 v x=3
&S l<xe]d ¥’ answer
(2)
OR
f'(x)=3x"-12x+9
0=3x"-12x+9
0=x*—-4x+3
0=(x—3)(x—1)
x=3 or x=1 v x=3
E1<x<3 v’ answer (2)
83 | m=f'(x) v om=f'(x)
= 3be=il2x + 9
mx —16=x" —6x* +9x + 16 v f=g
(B =2t 9x 6= =68 0 16 v’ substitution
3122589816 = x° — 6% £ 9%+ 16
2x —6x* =32=0 v' standard form
B v x=4
[(4) =34 ~12(4) +9
am=9 v' answer (6)
[13]
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QUESTION 9
9.1 Chris Chris (1)
9.2 John John (1)
9.3 k(x)=x-10,5x" + 37x
k' (x) =3x* - 21x + 37 k'(x)=3x* —21x + 37
k' (x)=6x-21 k' (x)=6x-21
0=6x-21 B (x)=10
6x =21
x=%=3,5 hours x=3,5
k(3,5) = (3,5)’ = 10,53
=43,75km answer (5)
94 D(x) = k(x) — g(x)
= x> —10,5x% + 3ok k(x) = g(x)
=X —13, 1% & 37%
D' () =3x* —26,2% +37
0 = 3x* — 26,2x + 37 D'(x)=0
26,2 +1/(~26,2)* - 4(3)(37)
b
2(3)
x=69 or x=177 x=1,77
n.a
.. After 1,77 hours
. After 1 hour and 46 min answer
or 1 hour and 46,2 min 4)
[11]
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QUESTION 10
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10.1 v" P(A and B) = 0,25P(B)
=0.25
P(A or B) = P(A) + P(B).
0,55 = 0,25 + P(B) - ¥~ substitution
0,75P(B) = 0,3 v 0,75P(B)=03  (3)
P(B) = 0,4
102 | P(A and B) = P(A) x P(B)
=0,25x 0,4 v’ substitution
=0,1 v’ answer 2)
10.3 | P(only A)+ P(B) + P(only C) + x =1
015 + 0,4+ 025 +x=1 v’ substitution
x=0,2 v' answer (2)
104 | 0,2+ P(only B) =0,38 v" substitution
P(only B) = 0,18 ¥’ answer (2)
191
Copyright reserved Please turn over
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QUESTION 11
1.1 [ (1) (1) (1) 10x10x10x 10) (10 x 10 x 10x 10)
=10% = 100 000 000 v’ v answer
(2)
112 ~ [ (4%x8x7x3)+(B3x8x7x1)+(3x8x7x1) Y (4x8x7x3)
=672 + 168 + 168 v (3x8x7x1)
=1008 v 3x8x7x1)
P (H(M(M)(1) [1 008][10 x 10 x 10 x 10]
B 108 v" 10* in the denominator
=0,1008 ~ 0.10 v answer (A) (%)
OR
(4x8x7x3)+(3xIRT> % 1) i (4% 8 %7 %3)
=672 + 168 + 168 ‘/(3"8"7“)
~ 1008 Bx8x7x1)
1008
10x10x10x10 v" 10* in the denominator
=0,1008 ~ 0.10 v answer (A) (5)
[7]
TOTAL: 150
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