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Grade 12

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

This question paper consists of 11 questions.
Answer ALL the questions in the SPECIAL ANSWER BOOK provided.

Clearly show ALL calculations, diagrams, graphs, etc. that you have used in determining
your answers.

Answers only will NOT necessarily be awarded full marks.

You may use an approved scientific calculatﬁr (non-prffgammable and non-graphical),
unless stated otherwise. .\ e

If necessary, round off answers to TWO deet ":_____"_\,.Eplaces, unless stated otherwise.
Diagrams are NOT necessarily drawn to seale.

An information sheet with formulae is included at the end of the question paper.

Write neatly and legibly.
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QUESTION 1

1.1 Solve for X :

LLL ¥ x—3050 3)
1.2 2x* -8 =5x (correctto TWO decimal places) 4)
113 -7x* <148 4)
L14  xi6-x24 (5)
115 4 -16=62* Q)]

1.2 Solve for X and y simultaneously:

x+2y+5=0 and yﬁ-ﬂxa +10x+5=0 (6)

1.3 Given the irrational: number 16 :

J2
16 ;
1.3.1 Show that — can be written as 82 .
V2 (1)
16 ‘ ,
1.3.2 Hence, show that — =8a +8b if (a +b)> 0 and (a +b) =
V2 (3)
[30]

QUESTION 2
The sequence of the first differences of a quadratic pattern is:
107; 113; 119; ...
The third term of the quadratic number pattern is 320.
2.1 Write down the first four terms of the quadratic number pattern. (3)

2.2 Determine the general term (T,,) of the quadratic number pattern. (4)

23 Between which two consecutive terms of the quadratic number pattern will
the first difference be 2 021? (4)

[11]
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Grade 12

QUESTION 3

3.1 Given the arit

~3.1.1 Deter (3)
312  Calculate the series. ()
3.2  Find i:he value of m :
(5)
3.3 The first two terms of a geometric s¢ x?-2x-8.
3.3.1 For which values of X will the (2)
332 If the sum to infinity of the,‘-‘_ CTIeS S — >rmine the value of x. @
| [16]
QUESTION 4
Prove, WITHOUT USING A FORMULA, that:
p.p. P p 1
+ 4+t +—=p(2-—
Py Ty Tyt Tk ( 2 ]
5]
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QUESTION 5

NW/June 2026

In the diagram below, the graphs of f(x) =ax’ + bx+c¢ and g(x)=-4x—12, are

drawn.

5.1

5.2

53

54

33

5.6

B and C are the x -intercepts of f .

Cis the x -intercept of g .

f and g intersect at A and C.

A is the turning point of 1.

The line x = —1 is the axis of symmetry of £ .

>

s

Determine the coordinates of A, B and C. (4)
Show that f(x)=2x" +4x—6. (3)
Write down the coordinates of the turning point of f(x—3)—-2. (2)
Write down the value of & if f(x)=k has equal roots. (1)
Write down the range for — f(x). (2)
If f(x)=2x"+4x—6, determine the length of OT if PRT is perpendicular

to the x -axis with P apointon s, Risapointon g and PRT = 16 units. 6)

[18]
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Grade 12

6.1 Determine the equation of g . (4)
6.2 Determine the values of p and ¢q . 4)
6.3 For which values of x is f(x) < g(x) ? ()
6.4  Determine the equation of the axis of symmetry of h for m <0 if
h(x)=g(x)+2. (3)
[13]
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QUESTION 7
Given: f(x)=log,x. Aisthe x-intercept of s and point (125;-3) ison f .
7.1 Determine the value of b . (3)
7.2 Write down the coordinates of A. (2)
73 For which value(s) of x is f(x)>-3 gty )
74 Write down the equation of f ', the inverse of 1, in the form y=... )
7.5 Sketch the graph of f ' on the set of axes provided in the ANSWER BOOK.

Clearly indicate the y -intercept with the axes, at least the coordinates of

ONE other point and the asymptote on your graph. (3)
7.6 h(x) is the reflection of ' about the x-axis. Write down the equation of

h(x) . (1)

[13]

QUESTION 8
8.1  Determine f'(x) from first principles if f(x)=3-2x". (5)
8.2  Determine:

8.2.1 f'(x) ifitis given that f(x)=—-x +3x* (2)

2
8.2.2 % if yx=7x"-5x3
o (4)
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Grade 12

8.3 The tangent to the curve of g(x)=2x"+ px’ +gx—7 at x=1 has the
equation y =5x 8.

8.3.1 Show that (1;—3) is the point of contact of the tangent to the graph

of g. (1)
8.3.2  Hence, calculate the values of pand g. (6)
(18]

QUESTION 9

Sketched below is the graph of f(x)=-x :

e PandQ are the turning points of |
e x=-2; x=3 and x =6 are the x -intercep!

-

s, S

9.1 '_ 7; b _’ and G=—' t ()
9.2 Calculate the coordinates of the turning points P and Q. (5)
9.3 Determine the x -coordinate of the point of inflection. 3)
9.4 For which values of x will x.f'(x)>0? )
9.5 For which value of & will f(x)—4 =k have one root? )
[14]

Copyright reserved Please turn over



varDoswroaded from Stanmorephysics.com NW/June 2026

Grade 12

QUESTION 10

The graph of f'(x) is drawn below.
e Gisthe y-interceptof /.

. .';I:;a“nc._f"Z are the x -intercepts and (%, — %] is the turning point of /' respectively.

X

-

10.1  Write down the x -coordinate of the minimum turning point of f(x). (1)
10.2  For which values of ill_f(x) be de ing? (2)

10.3  Write d i x=0. (1)

10.4 At which other

QUESTION 10, M
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Grade 12

, where S is the

11. i]_‘J " étgmnne the distance from

(2)
112 Determine after how many second peed of 600 m/s. @)
11.3  After how many seconds will the body reach its minimum distance from P? @)
[6]

TOTAL: 150
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Grade 12
INFORMATION SHEET
b aac
\ 2a
A=P(+in) A=P(-in) A=P(1-i)" A=P(1+i)"
T-=a+(n-1)d S, =%(2a+(n—l)d)
if],=ar"‘1 o =M r=l szL;—1<r<1
" r—1 -+
sz(1+z:) -1
1
()= fim LD =)
h—0 h
d =0t —-5)% +(, - 7,)?
y=mx+c y=y =m(x—x) m=4y2—yl m = tan ¢
Xg =Xy

a2 =b2 +02 —2bc.cos A

sin(a — 8) = sin a.cos 8 — cos a.sin 3

cos(a - ,6’) =cosq.cos f +sina.sin

sin 2¢ = 2sin ¢.cos

(xf _E)
3k L2
n n
P(A)= % P(A or B) = P(A) + P(B) —P(A and B)
p=a+bx b=z(x_f)(f?)
Z(x—x)
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Grade/Graad 1 swer Bm Amu omdeboak

VOLG HIERDIE INSTRUKSIES NOUKEURIG

FOLLOW THESE INSTRUCTIONS CAREFULLY

I. Clearly write your name in the space . Skryf jou naam in die ruimte soos verskaf.
provided.
2. No pages may be torn OR ADDED from Geen bladsy mag uit hierdie antwoordeboek
this-answer book. geskeur word OF BYGEVOEG WORD nie.
3. Read the instructions given in the Lees die instruksies wat in die eksamen
examination paper carefully. vraestel. gegee word, sorgvuldig deur.
4. Learners may not retain any answer book Leerders mag geen antwoordeboek behou of
or remove them from the examination uit die eksamenlokaal verwyder nie.
room.
Skryf die antwoorde so duidelik moontlik
5. Answers must be written in black/blue ink met swart/blou ink.
as distinctly as possible.
Trek ‘n netjiese lyn deur enige
6. Draw a neat line through any work/rough werk/rofwerk wat nie nagesien moet word
work that must not be marked. nie.
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Grade/Graz Book/Antwoordeboek
QUESTION/VRAAG 1

Solution/Oplossing Marks
/Punte

1.1.1
(3)

1.1.2
4)

1.1.3
4)

1.14
)

1.1.5
4)
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Grade/Graz Book/Antwoordeboek
1.2
(6)
1.3.1
(D
1.3.2
3)
[30]
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QUESTION/VRAAG 2
Solution/Oplossing Marks/
Punte
2.1
(3)
2.2
—
4)
2.3
(4)
[11]
QUESTION/VRAAG 3
Solution/Oplossing Marks/
Punte
3el:]
3)
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Grade/Graz Book/Antwoordeboek
3.1.2
(2)
3.2
()
3.3.1
(2)
332
4)
[16]
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QUESTION/VRAAG 4

Solution/Oplossing Marks/
Punte

©)

5]
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QUESTION/VRAAG 5

Solution/Oplossing Marks/
Punte

5.1
4)

5.2
(3)

5.3
()
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e/Gra Ynsw Antwoordeboek

54
(D

5.5
)

5.6
(6)
(18]
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QUESTION/VRAAG 6
T
: .
'
....... P o i e 4 il
|
L
i
I
I
3 _.|
3
g v
Solution/Oplossing o Marks/
AN Punte
6.1
4)
6.2
4)
6.3
(2)
6.4
(3)
[13]
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Book/Antwoordeboek

QUESTION/VRAAG 7
lhy
o
Solution/Oplossing N Marks/
B Punte
7.1 =
3)
7.2
(2)
.2
2)
7.4
()
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e/Gra

7.5 ‘ ¥
X
i
Y G)
7.6
(1
[13]
QUESTION/VRAAG 8
Solution/Oplossing Marks/
Punte
8.1
)
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82.1
(2)
822
y . (4)
oy
83.1 Y
(D
832
(6)
[18]
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QUESTION/VRAAG 9
4t
4
2 i
Solution/Oplossing Marks/
Punte
9.1
(2
9.2
&)
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9.3
' 3)

9.4
2)

9.5
®)
[14]
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rade/Gra: ook/Antwoordeboek
QUESTION/VRAAG 10
6
I\ '
‘.\\ I.J-")
| a2/ e,
| 33
Solution/Oplossing ) ' Marks/
_ Punte
IO'I ..‘....-....'J‘ .'. (l)
10.2 2)
10.3
(1)
10.4
)
10.5 (1)
9]
QUESTION/VRAAG 11
Solution/Oplossing Marks/
Punte
11.1
(2)
11.2
()
11.3
(2
[6]
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Additional space/Addisionele spasie Marks/
Punte

|
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TOTAL/TOTAAL: 150
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Grade/Graad 12 — Marking Guidelines/Nasienriglyne

NOTE:

e Ifacandidate answers a question TWICE, only mark the FIRST attempt.
e Ifacandidate has crossed out an attempt of a question and not redone the question, mark
the crossed-out version.

e Consistent accuracy applies in ALL aspects of the marking guideline. Stop marking at the
second calculation error.

e Assuming answers/values in order to solve a problem is NOT acceptable.

LET WEL:
o As ‘n kandidaat ‘'n viaag TWEE KEER beantwoord, merk slegs die EERSTE poging.
e As ‘n kandidaat 'n antwoord van ‘n vraag doodtrek en nie oordoen nie, merk die
doodgetrekte poging.
e Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op
nasien by die tweede berekeningsfout. _
e Aanvaar van antwoorde/waardes om npmbigwn op te los, word NIE toegelaat nie.

QUESTION/VRAAG 1
1.I.1 |x24+x—-30=0
(x+6)(x—5)=0 v factors/faktore
x=-—6 orlof x=5 vx =—6
vx=5 (3)
1.1.2 | 2x* -8 =5x
2x*—-5x—8=0 v'std form/vorm
—(—5) £4/(—5)*—4(2)(—8B)
X = ! v'subst
2(2) vx=-111
=-111 orof x=361 iy
4)
113 | —7x% < —14x
—7x*+14x <0 v'std form/vorm
x2—=2x>0 i / v'factors/faktore
x(x—2)>0 h _
x<0 orlof x>2 : v’ v answer/antwoord
OR/OF
OR/OF
—7x% < —14x v'std form/vorm
—7x% +14x < 0 /s v factors/faktore
—x?4+2x<0 /b 2,
—x(x—2)<0 / \.\
x<0 orlof x>2 / \ | Y'Y answer/antwoord
| (4)
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[.1.4 x+6—x=4 Visolate/isoleer V'
Vx+6=x+4 v'squaring both sides/
x+6=x%+8x+ 16 kwadreer albei kante
¥ +7x+10=0 v'std form/vorm
(x+5x+2)=0 v factors/faktore
x# =5 orlof x=-2 vVx#-=Sotlof x=-2 |5
1.1.5714*%= 16 = 6+ 2%
22X — 62 —-16=10 v'std form/vorm
(2*=8)(2*+2)=0 v'factors/faktore
2*=23  orfof 2*=-2 iy =3
x=3 no solution/geen oplossing v'no solution/geen oploss | (4)
1.2 x+2y+5=0 .........
y2+x?2+10x+5=0 ....(Q2)
x=—-2y-5 ....... . ©) ¥ 3" equation/vergelyking
2y 4+ (-2y—5)2+10(-2y—-5)+5=0 !
Y% + 4y? + 20y + 25 — 20y — 50+5=0 Yisubst
5y2 —20 =0 | |
- S v'std form/vorm
e Vi factors/fuk
(y+2)(y—2) =0 | actors/faktore
y=—2 orlof  y =2 y-values/waardes
g _ _12 (-2) -5 ‘ool X _ _3(2) > v x-values/waardes (6)
1.3.1
R
AR v'rationlise/rasionaliseer | (1)
1.32 | (a+b)? =2 or
ath = $2 v\ both sides/albei
But/maar a+b >0 kante
~ta+b=+2 v a+b=+2
8(a + b) = 82 v x8
~8a+8b=8V2
~ 8a + 8b = o
V2 3)
[30]
QUESTION/VRAAG 2
2.1 100; :207; 320; 439 v'100 v'207 v'439 (3)
2.2 24 =06"a= 3 v'2d=6 va=3
33)+b=107; b =98 v b =98
34984+ c¢c=100; c=-1 ve=-1
T,=3n*+98n—1 4)
23 | T,=6n+ 101 VT, = 6n+ 101
2021 = 6n + 101 v'subst T,, = 2021
1920 = 6n
sn=320 v'320
~Between/Tussen Tspq and/en Tspy v Ty and/en Tsuq (4)
[11]
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QUESTION/VRAAG 3
31.1 |6 + 13 + 20+ 27+ ...
isa+(n—1)d
=6+ (n-1)7
=7n-1 vin—1
T24_ - 7(24) -1 ‘/Subst
— 167 v answer/antwoord (3)
312 | s, =22a+(—-1d] | S,=Z[a+1]
Sso ==[2(6) +49(7)] | Sso=2'(6+349) | ¥'subst
= 8875 = 8875 | ¥V answer/antwoord (@)
32 |t 1456
12(5) =——
2.12(5) =
k=1
12 + 4+ f+ 4 n | v 1% three terms/ ¢ drie
. 3 9 o terme
1
12 [1 -3 ]
(3) = 1456 v'subst
= % 81
1\™ 728
1-5] =g o
1\™ 1
o -1
m
G) = G) OR/OF 3™ =37% | Vexp law/eksp wet
At e v answer/antwoord (5)
3.3.1 NEEEERI L (x*==27"=8) + i
xaadee G (x + 2)(GE i
x+2 X2 F r=x—4
-1 € x = 4=
3<x <5 v answer/antwoord (2)
332 11 v'subst/vervang a
a—-X+2, ?’-—x—4, SOO_'? andfeni‘
11
}...1_ = “._x.i...._ v'subst —
3 1=(x=4) 3
3(x+2)=11(—x+5) v simplify/vereenv
3x+ 6 =—11x + 55
14x = 49
%= v answer/antwoord
4)
[16]
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QUESTION/VRAAG 4
HI0AHLE . P P
Sn=glffr 7 +g+ .0 + o3 (1)
1 p P P P p
e SpE———t = =+, — : 1
2N T aTs " T Tonm @ &3
O-@
1 p v'subtract eq/minus vergl
S"_E'Sn=p_2n+1

v'factorise/faktoriseer

+§ both sides/albei

f(x)=ax’ +bx+c
g(x)=—4x-12

kante
=p(2-57; 2=32
=r(2-5)
5]
QUESTION/VRAAG 5

5.1 A(—1; —8)
x —intercept/afsnit: v =0

20 =—4x—12 vy=d
c4x =-—12

X = —3

B(-3;0) vB

5.2 y =alx —x)(x —x3)

—8=a(-1+3)(-1-1)

—8 = —4a

Aq =2

fx)=2(x+3)(x—1)
=2x’+4x—6

v'subst A, B & C

va=2
v'substa = 2

(€)
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videlines/Nasienriglyne

f(x) =3.2P 4+gq

a
x+k

gx) = +c

OR/OF

y=alx+p)+gq

0=a(1+1)>-8 v'subst A & B or/of C

4a =8

a=2 va=2

~y=2(x+1)*>-8

=2(x*+2x+1)-8 v'substa = 2
=2x’+4x—6 3)
5.3 = (2; —10) vx =2
vy=-10 (2)

54 |k=-8 vk =-8 (1)
5.5 (—o0; 8] v'v answer/antwoord

OR/OF

y<8 yeR 2)
56 | f(x) =16 Vf(x) =16

2x* +4x—6=16 v'std form/vorm

2x2+4x—22=0

x24+2x—11=0

- T2 /A— 4D ¥'subst

X = —4,46 gr(fi} x = 2,46 ix. —values/gaqriey

N/A se_’lectlonlof. X
- OT = 4,46 units/eenhiede “Gr =446 6)
[18]

QUESTION/VRAAG 6 1
Given/Gegee:

The asymptotes of gare x=2 and y=1
The asymptote of f is y =1.

Die asimptote van gis x=2 en y=1
Die asimptote van fis y =1.

- - -

61|c=1; k=-2

a
Pt

PR )
T 83=2

3=a

3
——+1

“g0) =-—

v'subst (3; 4)

v answer/antwoord

4)
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6.2 | q=1 andlen (3;4) vg=1
flx)=3.2*P 4+ q
4 =398 P 41 v'subst (3; 4)
3=-3.23"P
1=23"
20 = 23-p vexp law/eksp wet
“p=3 vp=3 (4)
6.3 | (2;3] v x-values/waardes
v'notation/notasie
OR/OF
2ex<3 (2
64 (2, 1)-(2; 3) v(2; 3)
ny=—-x+c¢
3=-2+c v'subst
5=¢
Wy =-—x+5 vanswer/antwoord (3)
[13]
QUESTION/VRAAG 7
f(x) =log, x
7.1 f(x) =log, x
—3 =log, 125 v'subst (125; -3)
P =l v'eksp form/vorm
1
= (5.
~ b 3 5 Wl = 2
. b=3 (3)
7.2 f(x) =logyx
0=logix
5
1 0
o
“x=1 v 1v0
A(1;0) Q)
7.3 x € (0; 125] v'critical values/kritiese
waardes
OR/OF v'notation/notasie
0<x<125 2)
7.4 x =log1y vx ey
5
X
y = (1) — 5% v answer/antwoord
S 2)
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7.5
(-1.5) v'shape/vorm
v’ coordinate/koordinaat
v y-intercept/afsnit
2 1 ) 2
! 3)
7.6 1\* g
B2 (E) - answer/antwoord )
[13]
QUESTION/VRAAG 8
8.1 f(x) =3 — 2x?
flx+h) =3—2(x+ h)?
=3 —2x% — 4xh — 2h? v f(x + h) value/waarde
ik o v ] R} =2}
f'G) = lim n
— Tim 3 — 2x%2 — 4xh — 2h? — 3 + 2x? v subst
h—0 h . : ;
v'simplification/vereenv
 h(—4x — 2h)
= lim ———
h=0 h
= lim(—4x — 2h) v'factors/faktore
h—0
= —4x
v answer/antwoord (5)
82.1 | f(x) = —x°+ 3x*
f'(x) = =5x* + 12x3 v —5x*
v +12x3 (2)
2
822 yx =7%3 — 5x3
1
1 v 7 x? v5x73
y= 75t — 578 7x X3
4
dy ik 5 4 v'14x ~/+§x_5
Yo = - 3
dx T3 )
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83.1 |y=5x—-8
P=5(1) — 8 v'subst
Wyl —3 (1)
8.3.2 | g(x) =2x3®+px?+qx —7 through/deur (1;-3)
—-3=2(1)*+p(1)*+q1) -7 v'subst (1;-3)in g
ptq=2
‘s Pl / N ©) v'eqation 1/verg [
m=g'(1)=5
6x*+2px+q=>5
6(1)*+2p(1)+q=>5 v'subst in g’
2p+q=-1
q=-1-2p........... @ v'eqation 2/verg 2
R e )
p=-3
q=2-(-3)
=5 (6)
[18]
QUESTION/VRAAG 9 "
fx)=—x3+ax®*+bx+c
2 “
p
9.1 fx)==(x+2)(x—3)(x—6) ¥subst x-intercepts
y=—(x+2)(x* —9x + 18) v'simplify/vereenv
=—x>+7x*-36
L= ob=% e==36
(2)
9.2 flx) =—-x3+7x*-36
fl(x)=-3x*+14x =0 YFlix)=0
3x*—14x=0
x(3x—14) =0 v factors/faktore
x=0 orlof x == v'x —values/waardes
3
£(0) = —(0)° +7(0)* - 36
= —36
() o -
Ay 4003 3
14 400
= o = 14,81 iQ(;,?)
. 14 400 : P(0; —36
2Q(25%2) andlen P(0; —36) ( ) )
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93 | f(x)=-x*+7x*>-36
fl(x) = —3x% + 14x
') =0 )
=6 + 14 = 0 V=0
—6x = —14
=L = 2,33
= 3 il vix = L
3
OR/OF
0+ % 7
9.4 x.f'(x) >0
14 14
x<—;x#0 e
3 3
9.5 |—x3+7x2-36—-4=k
sf)=k+4
ok < —40 orfof k>Z22 v'notation/notasie
7 | v'values/waardes )
[14]
QUESTION/VRAAG 10
The graph of f'(x) is drawn./Die graficke van f'(x) is gegee.
e 6isthe y-intercept of f.
6 is die y -afsnit van f.
e 1and?2 are the x-intercepts of [
1 en 2 is die x-afsnitte van '
. (%,—%J is the turning point of f‘r
3 3%, . ) 1
—;—— | is die draaipuntvan f
2 4
il |[¥=2 v answer/antwoord (1)
102 |1<x<2 v'values/waardes
v notation/notasie (2)
10.3 | x =0 at/by y —intercept/afsnit
“m=6 vm=6 (1)
104 | x =3 (use symmetry/gebruik simmetrie) vx=3 (1)
10.5 | Concave up/Konkaaf na bo v answer/antwoord (1)
6]
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'00(10)2 —200(10) + 300

1 (2)

[}

00t — 200 = 600
S0 200t =800
[~y =g )
11,3~ {200t — 200 = 0
200t = 200
t=1s

@

[6]
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