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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 10 questions.

2 Answer ALL the questions.

3. Number the answers correctly according to the numbering system used in this question
paper.

4. Clearly show A grams, graphs, et cetera that you have used in
determining yo

5 Answers only will D awarded full marks.

6. You may use an scientific calculator (non-programmable and non-graphical),
unless stated otherw

b If necessary, round off anS\;ers to TWO decimal places, unless stated otherwise.

8. Diagrams are NOT necessarily drawn to scale.

9. Write neatly and legibly.
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QUESTION 1
1.1 Solve for x:
1.1.1 2x(4—x)=0 (2)
1.1.2 x(3x —7) = 4 (correct to TWO decimal places) (4)
.13 x+Vx—-3=15 (5)
114 x*+ =12 2.0 (4)

12 Solve for x andysfmultané@ﬁﬁly"

3x—y=1 X2+ 2xy =3y2 -7 (6)
1.3 If ¥2=3; ¥3=5 andVﬁ = 8, determine the value of @ X b X c. 4)
[25]
QUESTION 2
2.1 Given a quadratic number pattern: 19; 8; —1; =8; . . .
2.1.1 Determine the next term of the pattern. (1)
2.1.2 Determine the general term of the quadratic number pattern. 4)

2.1.3 Determine the difference between the 25™ and the 26™ terms of the
quadratic number pattern. (3)

2.1.4 Calculate the value of the smallest term in the quadratic pattern. 3)

2.2 Given the arithmetic sequence: 3; b; 13; 18; ...

2.2.1 Write down the value of b. (2)
2.2.2 Determine the nt" term of the sequence. (2)
2.2.3 Calculate the sum of the first 30 terms in the sequence. (2)

2.3 Given: 2* 4 2*t1 432X 4 2%¥2 4 (15 terms) = k.2*+?

Determine the values of k and p for which k, p € Z and k is an odd number. 4)
[21]
Copyright reserved Please turn over

Downloaded from Gradel2pastexampapers.co.za



vatBewytioaded from Stanrnor'eph?zrsics.com NW/June 2024

Grade

QUESTION 3
3.1  Given the geometric series: ’
-4 +2-1 +...+-?E
3.1.1 Write down the general term of this series. (2)
3.1.2  Write the series in sigma notation. (2)
3.1.3 Calculate t:he‘sun?__to infinity of this series. (2)
32  Given: S, = .
3.2.1 Determine ;g (1)
322 How many | st be added for the sum to be equal to % ? 3)
e
323 If 2% =p, determim;the value of S5-n — S54q 1n terms of p. 3)
[13]
QUESTION 4
Given: h(x) = . B
x+3
4.1  Write down the equations of the asymptotes of h. (2)
4.2  Sketch the graph of h. Clearly label ALL the intercepts with the axes and the
asymptotes on your graph. 4)
4.3 Determine the equation of the line of symmetry of h for m > 0. (2)
44  Write down the range of h(x). (2)
44  For which values of x will h(x) = 0 ? (2)
[12]
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QUESTION 5

Given: g(x) =a*. A (—3; 2—;-) is a point on g and B is the y-intercept.

5.1  Write down the coordinates of B.
5.2 Determine the value of a.
5.3  Determine the equation of h if h is the reflection of g in the y-axis.
5.4  Write down the equation of h~*(x), the inverse of h, in the formy =. . .
5.5 For which values of x will A™(x) < 1?
5.6  Write down the domain of h™*(x — 3).
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QUESTION 6

The graphs of f(x) = ax? + bx + ¢ and g(x) = mx + q are drawn below. The graphs
intersect at B and H. B is also the x-intercept of f and g. C G, 0) is also a x-intercept of f.
D(—%-; 4) is a point on f. A is the turning point of f. E(0; —2) is the y-intercept of g.

The angle of inclination of g with the positive x-axis is 135°.

T

y

6.1  Show that the equation of g(x) = —x — 2. (2)
6.2  Write down the coordinate of B. (2)
6.3  Show that the ¢ “
6.4  Determine the ¢« 3)
6.5  Determine the coordi (4)
6.6  For which values of x will f (2)
6.7 Use the graph of f to determiné the - r which f(x) = k will have

two unequal negative roots. (2)
6.8  After f is reflected about the y-axis and then moved downward so that the x-axis is

a tangent to h, h(x) is formed.

Write down the new coordinate for D. (2)

[21]
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QUESTION 7
7.1 Determine f'(x) from first principles if f(x) = x? + 4x + 1.
7.2 Determine:
M2 F(x) if f(x) = —3x*+ 5x2
Td®. Y P R
dx if y= & x
7.3 Determine th angent to the curve of
h(x) = —x3
7.4 The graph y = turning point at (1; —4).
Determine the g 1s concave up.
QUESTION 8

Given: f(x) = x® — 8x? + 5x + 14

/

8.1 Write down the y-intercept of f.

8.2 Show that (x — 7) is a factor of f.

8.3 Hence, factorise f(x) completely.

8.4 Determine the coordinates of the turning points A and B.

8.5 Find the coordinates of the point where the concavity of the graph changes.
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QUESTION 9

Draw a graph of f if f(x) = (x + p)?(x — q) and
. f©)=0
MO =f4) =0
o f(x)<0 for 0<x<4
o f'(x)>0 for x<0 orx>4

o f(2)=-16
[4]
QUESTION 10
A stone is thrown upward its height after ¢ seconds is given by equation
h = 18t — 4t* metres.
10.1 Determine the he r 2 seconds. (2)
10.2 Determine the velocity of the stone after 1 % seconds. 3)
10.3 What is the maximum height that the stone will reach ? (4)
191
TOTAL: 150
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INFORMATION SHEET: MATHEMATICS

-bi1!b2 —4ac

2a
A=P(+ni) A= P(-ni) A=P(1-i)" A=P(1+i)"
T =a+(n-1)d S, =g(2a+(n—l)d)
Lo=ar* 0 :”(r”_l) el s =4 1<r<l
n T'—l- 1—}‘"
A , i, w—H
P ()l po A1+
I 1
S'(x) = lim S+ h) S
h—0 h oreph
2 X, +x, ¥, +y
d=\/(x2 ‘x|)2+(y2 -») M| - 2; 1 2
2 2
y=mx+c y=y, =m(x—x m=22"% m=tan@
(x—a)2 +0}—b)2 =
InssBe: 4 - b __¢ a? =b% +c? - 2bc.cos A
smA smnB snC
area AABC:%ab. sin C
sin(a + f8) = sin a.cos 3 + cos a.sin 3 sin(a—ﬂ) = sin &z.cos ff — cosa.sin f§
cos(a+ﬂ): cos.cos [ —sin a.sin cos(a' —ﬂ): cosa.cos f# +sin .sin B
cos’ o —sin’ &
cos2a =41-2sin’ a sin 2a = 2sin a.cosa
2cos’ o —1
" 2
X —X
= Z/ﬁ‘ 2 __ =l ! )
X = g =
n n
n(A)
P(A) = (S) P(A or B) =P(A) + P(B) —P(A and B)
n
x=x)Ny-y
y=a+bx bzz( )({,y)
2 (x=%)’
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NOTE:
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e [fa candidate answered a question TWICE, only mark the FIRST attempt.
e Consistent accuracy applies in ALL aspects of the marking guidelines.

LET WEL:

e Indien 'n kandidaat n vraag TWEE keer beantwoord, word slegs die EERSTE poging

nagesien.

e Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die nasienriglyne

van toepassing,.

2(3)

~x=281 or| of —047

1.1 2x(4 —x 1
d
1.1.1 ~x=0 orl 4 ‘/x=0
Vx=4 2)
1.1.2
x(3x—-7)=4
v’ std form
3x2—-7x—4=0
£ = ZEDENEDHAGEY v subst

v'v" each answ/elke antw (4)

L13 | x++Vx—3 =15
Vx—3=15—x
wx—3=(15-x)?

x —3 =225—30x + x?
W x?—31x+228=0
2(x—12)(x—19) =0

cx =12 or|0f x #19

v isol

v’ square /kwadreer
v’ std form
v’ factors/faktore

vx=12; x # 19 (5)

KPP 1230 \ /
2 (x+4)(x-3)>0 - /oy

-4 /3
s x<—4 or |of X3

v’ factors/faktore
v’ critical values/kritieke w

v'v" answer combo/antwoord

C))
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1.2 XY 2 Lonvuvicimsnasiuins s asassons cvss @
X2+ 2XY =3Y2 = T oo @
from/uit ® -y =3x—1 substin @: v’ y subject/onderwerp
x> +2x(3x—1)=3Bx—-1)?-7 v’ subst
ax?+6x2—2x—27x2+18x—-3+7=0
—20x*+16x+4=10
5x2—4x—-1=0 v’ std form

D(x-1)=0

T

if/as x = —1 -2
it/ s =1l
' ORIOF
=W =losvsn wsvcensumesze @
X2 +2xy=3y* —=7. ... ... .... @)
+1
S e B 8 K B e ®

Subst. (3) into/in 2):
+1\° +1
(22 v (25) o

ye4+2y+1 . 2yE+2y
9 3

y2+2y+1+6y%+6y=27y?—63

3y2 -7

20y2—8y—64=0
5y2—-2y—16=0
y-=2)Gy+8)=0

8
y =2 or | of y=—g

1
or | of x=—=

5

wi=

v’ faktore/factors

v both x-values/beide y-w

v’ both y-values/beide x-w

v’ x subject/onderwerp

v subst

v’ std form
v’ faktore/factors
v" both y-values/beide y-w

v" both x-values/beide x-w

(6)

(6)
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1.3 V2 =3; f{/§=5; V5=8
.-.2%:3; 35 = 5; 5= g v'exp form
1
T
; [(25)1 =8 v subt
2&}5"5 =g
v'exp eq/eksp verg
v answer/antwoord 4)
[25]
QUESTI
2.1
211 7—13 0
212 2a=2; a=1 via=1
3a+b=-11
3(1)+b=-11; b=-14 vb=-14
a+b+c=19
1-144¢=19; c=32 Wi = 32
4T, =h%—14n 4 32 v answer/antw (4)
213 | T, =(26)% —14(26) + 32 v'subst
= 344
Typs = (25)% — 14(25) + 32 v subst
=307
“ Tye — Tos
= 344 — 307
=37 v answer/antwoord
OR/OF
T, = 2n — 13 VT
T25 = 2(25) —13 v’ subst
=37 v 37 (3)
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Grade/Graad 12 — Mar
214 __ b
2a

@

v" method/metode

=7
! 2
# T, =7 —14(7) + 32 v'subst into Th
=53 v 53 3)
2.2.1 3; b; 13; 18; ..
2b=16 vbh=28 (2)
222 |T,=a+
=3+ v'subst
= 5n & vanswer/antwoord 2)
223 sy =2+ (- 1d]
30
S30 = > [2(3) + 29(5)] v'subst
OR/OF
Tgo = 5(30) s 2
= 148
n
Sn=5@+D) VTso = 148
=2(3+ 148)
V'S30 = 2 265 ©)
=2 265
2.3 2% + 2X*t1 4 32% 4 2%*2 4+ | (15 terms)
=2% + 2.2% + 3.2%¥ + 42% + ... + 15.2*
=% ] =9 Vit % =
n
8= E[Za + (n—1)d]
15
Sis =5[22 + 14.27] v subst
=15(8).2*
S
~k=15p=3 Vk=15vp=3 (4
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n
Sy = E(a-!— D

: 15
Sis = 7(2" +15.2%)

OR/OF

va=2% [=15.2%

= 15.23.2% v’ subst
— 15_2x+3
bR =15p=3 v k=15 vp=3 (4)
. [21]
QUESTI
MU 42973
a=—4; T4 v aandr/aenr
T, = —4. (_ E) v Ty 2
3.1.2 131
-
/n — 8
v' answer/antwoord (2)
v subst
8 v answer
3 (2)
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3.2.1 15 %
S =32-32 (—)
2
135
§. =32 32 (E)
v 31 1
=31 (1)
B9
v'subst
255 =4 (l)jﬂ'
256 ..
mn
(l) .o ‘/(l)n _ 1
Z2 256 2) 256
grit= pro
n=28 v’ 8 terms/terme (3)
323 S5—ﬂ T 55+ﬂ
1 5-n 1 5+n
= 32—32(—) — 32—32(—)
I 2 I I 2 v’ subst
= 32— 25,2540 _ 324 25 g-56-n
= —2" 4 27" e
1
=-p+- OR
P v" answer/antwoord
_ =pEwd
J 3)
[13]
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QUESTION/VRAAG 4
4.1 x=-3 v' v each equation / elke vgl
y =2 @)
4.2 —6
h(x) = -2
) %4 3
v (—6;0)
v (0;-4)
v’ asymptotes/asymptote
v" shape/vorm
4)
4.3 v subst (-3; -2)
v equation/vergelyking  (2)
4.4 vV y#+-3
v y€ER (2)
4.5 —-6<x<-3 v" interval
v" notation (2)

[12]
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QUESTION/VRAAG 5

g(x) = a*

5.1 B(0; 1) _ vv(0;1) ()
5.2
27
v subst (—3, F
\/ a =§
(2)
5.3 2y ¥ 2\7*¥
hG) =9 = (3) - (3)
OR
F\* ¥
k() = (3) i
2)
54 y = logs x v' v answer/antwoord
2
2)
5.5 O<x<? v’ interval
2 v" notation/notasie 2)
5.6 x>3;x€ER 4 (2)
[12]
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QUESTION/VRAAG 6
f(x)=ax*+bx +c

and/en  g(x) =mx+q

6.1 c==2;
m = tan 135 7 =
Ly =—x— 2N . (2)
6.2 X —interceptof g: y=0 vVy=0
x=-=2
~ B(=2; 0) v (=2 0) )
6.3 i y=alX—x)(x — %)
1
y=ax—(=2)x->3) v’ subst roots/wortels
3 3 1 3
4—(1(—54‘2)(—5—5) v’ subst (_E; 4)
4 = L 2
oa=—4
v a= —4

5 () = —4(x +2) (x - %)

= —4x* - 6x+4
. 4
64 b _—(-6) 3 —2+;_ 8
=—e—=———= —— OR x= =—= |vge=-3
2a  2(—4) 4 2 4
(s o Yrs-2
rl-gl= -4l )T < subst
3 25 .
A (_Z; T) v'coordinate/kodrdinaat  (3)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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6.5 ) =g(x)
v f(x) = g(x
—4x? —6x+4=—x—2 fG) =9()
v std f
4x2 +5x—6=0 S o
(x+2)(4x—3) =0
=Y / 3
o aryel % = 4 v x values/waardes
3
e =-(3)-2
geandd
H (E‘ _2) v" coordinate/kodrdinaat
4 47 (4)
6.6 __3 |
* 4 v'v" answer/antwoord (2)
6.7 |
e 4 v’ values/waardes
v’ notation/notasie (2)
6.8 D (E _E) v x-value/waarde
2" 4 v y-value/waarde 2)
[21]
QUESTION/VRAAG 7

7.1 flx) =x*+4x+1
fx+h)=(x+h)?+4(x+h)+1

=x2+2xh+ h? + 4x + 4h + 1 Vanswer of f(x + h)
lantwoord van f(x + h)
fx+h)—f(x)

"(x) = lim
f00) = lim =
. x24+2xh+h%+4x+4h+1—(x%+4x+1)
= lim v subst
h—0 h
. x%+2xh+ h%+4x+4h+1-x%—4x—1 S :
= simplify/ vereenv
i n
_ i P@x RS v" common factor/gemene
h—0 h fakt
=lim2x+h+4
h—m( ) v 2x +4 (5)
=2x+4
72.1 | f(x) = —3x* + 5x2
v —12x3
’ i 3
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1
T2 = VX _E v xz
=xz —2x71 v 2x71
dy 1 _: ; Ly
‘(E = Ex 2 4+ 2x 2
' Ix 2 (4)
7.3 h(x) = —x*+4+2x -5
- 3
h(=2)=—-(-2)3+2(-2)-5 7 bt
==14
o =1322 42
h'(-2) = —3%} v subst
m = <1l
b / m= _10
Ly - (~1)= ~100x — (-2))
iy = —10p—2l v’ equation/vergelyking  (4)
7.4 x>1 v' v answer/antwoord (2)
[17]
QUESTION/VRAAG 8
f(x) =x%—8x%+5x+ 14 ' /f
A i
/
/ ;
8.1 (0; 14) v answer/antwoord (1)
82 f(x) =x%—8x*+5x+ 14
v subst
£(7) = 73 — 8(7)% + 5(7) + 14 Ve
=0 v f(7)=0 (2)
8.3 x3 —8x% +5x + 14 v method/metode
kx? —7x*=—=8x% || v/ 42 _ 5 _ 2
= (x — 7)(x% + kx — 2)
kx? = —x?
=(x—-7)(x%—x—2) v factor/faktor (x — 2)
k=-1
=x-7)x-2)(x+1) v’ factor/faktor (x + 1)
(4)
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8.4 f'(x)=0
3x2—16x+5=0 ‘/)N(JC)=O
~(x—5)Bx—-1)=0 v’ factors/faktore
1
sx=5or| of x = 3 v'v' each x-value/elke x-w
~ f(5) =53 —8(5)%+5(5) + 14
v (5; —36)
1 400
) ©)
8.5 V') =0
*73
§)=6) -2() +s()+
3)=3 3 3
286
- 27
= —=10,59
8 286
(§; —».27) v coordinate/kosrdinaat  (3)
[16]

QUESTION/VRAAG 9

v’ x-intercepts/afsnitte
v’ turning points/draaipunte

v’ shape/vorm

v (2;-16)

[4]
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QUESTION/VRAAG 10
10.1 h(t) = 18t — 4t*
v
h(2) = 18(2) — 4(2)? Subst
=20m v 20m )
10.2 h = 18t — 4t?
h'(t) =18 — 8t v B0
h'(1,5) =18=8(1,5) v subst 1,5
v 6
3)
10.3
vV R() =0
v ¢ = 225's
v subst 2,25
=20,25m v 20,25 (4)
191
TOTAL/TOTAAL: 150
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