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Algebra, Equations and Inequalities Memo

Question 1 November 2014
111 [ (x=2)d+x)=0
x=2 or x=-4 vx=2
v x=—4
(2)
112 | 342 29y =14=0 v standard
form/standaardvorm

~b++/b? —4dac

2a

| 2£.)(=2)" —4(3)(-14)
T 23)

244172
6

x=252 otfof x=-185

v substitution into
correct formula/
substitusie in
korrekte formule

v v answers/
antwoorde

4

OR/OF
1
xl_gx.,,l:E 1 ¥ for adding acn
3 9 3 9 1
( 1 ]J 43 both sides/te] —
X==| =— 9
3 ? by aan beide kante
R . o)
3 3
R ERLE g E2VL T
. 3 3
x=252 ortlef 'V answwers
4
LL3 | 272 427 =20
R v¥'commeon factor/gemeen.
2°(2°+D)=20 faktor
520 v' simplification/
5 vereenvoudiging
21‘ — 2]
. v" answer/antwoord
OR/OF

5

272 427 =25
22 +1)=2"5
2°5=2"5

Lx=2

OR/OF
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v common factor/gemeen.
faktor

v simplification/
vereenvoudiging

v' answer/antwoord
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Algebra, Equations and Inequalities Memo

0 42"+2" =20

527 =20 v 527 =20

2.1':4:2: (2:=4

=2 v answer/antwoord

T )
12 x=2y+3 . (1)

I =Sxy=24+16y ... 2)

(Dm(2):

32y +3) =52y +3)y=24+16y
34y +12y+9)=10y" =15y =24 +16y
12y +36y+27-103" =15y =24 -16y =0
2y +5v+3=0
2y +)y+1)=0

3

y=—— or y=-1
7

SLX= 2[—§]+3 or x=2(-1)+3

v substitution/substitusie

¥ simplification/
vereenvoudiging

v standard form/
standaardvorm

¥ factonisation/fakiorisering
¥ yvalues/v-waardes

x=0 or x=1

y=——ary=-1
2

x=0 or x=1 v r-values/v-waardes
3
(0-'5) (L 'l:l' {5)
OR/OF
rv=73
V=
’ 2
. _(x-=13 =3 L .
IxT - Jx[ 5 ]= 24 + 1{ > } v substitution/substitusie
3p? = 5x7 —=15x Y 16x —48
2 2
3 . v o1 i i
x2-6x% —5x” +15x =48 +16x — 48 simplification/
. vereenvoudiging
T =x=0 v standard form / standard
x(x=1)=0 vorm
v' factors/faktore

v x- values/x- waardes

v y-values/y-waardes

(6)
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Algebra, Equations and Inequalities Memo

13 [ (x=1)x=2)<6
x*=3x+2<6
x*=3x—4<0
(x+1Mx—4)=0

_\ jmu__f_jr_

-l<x<4 or xe(-1:4)

v standard form/
standaardvorm
v factonisation/faktorisering

v critical values in the
context of mequality /
kritiese waardes in die
konteks van die
ongelviheid

v notation/notasie
(4)
14 | -k-420 v —k—=4>0
F<—4 v answer/antwoord
(2)
[21]
Question 1 Feb March 2015

111 | (x+d(x=3)=0

Sx==—4 orx=35

v factors/faktore

v answers/antwoorde

2

112 | 2x" =11x+7=0

—b+4b” =4ac

' 2a
_ -1y 11) -40)07)
- 2(2)
= 477 or 073
OR/OF

Sponsored by Anglo American Platinum

v substitution into correct
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Algebra,

Equations and Inequalities Memo

2x" =1lx+7=0
x? — E x+ E =0
2 2
, 11 1 11V 7 (1 11% v’ correct completion of
X = EI L el B 5727 =0 the square/korrekte
L velteoiing van die
11y 7 121 vierkant
x——| 4= =0
4 2 16
1) 121-56
X —— =
4 16
11 63
x——=% (—
4 16
11 65 11 65
= — — o @ X=—=——
4 4 4 4
x=477 x=073 2;;
(3)
113 | 552 —21x+4>0 \Y / v standard form/
Y \ standaardvorm
Cxr=Dx-4>0 7 \Q\ s | ¥ factors/faktore
x< % orfof x >4 E"x__ # +
> ’ \"*a.\ / vxel
+—) O— \ ]
: — or \__// S
1 4+ of
+ = —
3

&)

114 | 2 62" =16

27 62" -16=0

(27 -8)2" +2)=0
2'=2 orlof 2"=-2

x=3 or/fof No Solution or

2" =2

v factors/faktore

¥ no solution to/
geen oplossing

2.T — _2
v 2T =7¢
v answer/antw.

@
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Algebra, Equations and Inequalities Memo

1.2 y=2x-1
= x(2x=1)+(2x-1)" =7

xT=2x +x 44y —dx+1=7

Ix" =3x—6=0
r=x=2=0
(x=2)x+1)=0

y=2 orlof x=-=1
v=3 orlef y=-3

OR/OF
v 1
X=—+—
2 2
[1—+—] -[£+£]1+1'=?
2 2 2 2
oy 1 ¥y 3

x4: v +2y+1=-2y" =2y +4y* =28=0
37 =27=0
¥ =9=0
(y=3)(+3)=0

Ly=3 or y==-3

¥y the subject/
die onderwerp

v substitution/substitusie
¥ simplification/vereeny.

v factors/faktore
v x-values/waardes
¥ yvalues/waardes

(6)

¥ x the subject/
die onderwerp
v substitution/substitusie

v simplification/vereenv.

v factors/faktore

¥ yvalues/waardes

31 -3 1
X=—t— =—+=
2 2 2 2
x=2 x=-1 v x-values/waardes
(6)
131 |k=-2 orfof k=2 ¥ v answer/antw.
(2)
132 |k=-3 v —3
(1)
14
2012 (42
L7 -1)
12
v 7 4
=27 v 3 JI06 o
a = 2; b =1006 OR/OF
via = 2
v'b = 1006
(4)
[27]
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Algebra, Equations and Inequalities Memo

Question 1

November 2015

1.1.1

v =0r+20=0
(x=4)fxr=5)=0

r=md or xw=m3

1.1.2

I Sr=d=0

L o= IEAO) -46)=4)

2(3)
T_-Erﬁ
- 6
rym=2260r y=0359
OR/OF
. 5 25 4 325
X +E."| +E—E+E

v factors
“x=4
v x=3 (3)
v standard form
+ substitation mnto
correct formula
¥ v answers
(4)

25
+ for adding ﬁnn

bath si1des

= T
H%:if
- T
-Eiﬂrﬁ f.\':ji—ﬂ
X = 5
&
x==226 or x=0359 PP —
(4)
1.13 =
i atd
= * dividing both
x* =32 sides by 2
=2 “32=2% or
—[¥T]s
v=(2 64 = 2

¥ raising RHS to -3

» AMsWeT
(4)

Sponsored by Anglo American Platinum
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Algebra,

Equations and Inequalities Memo

r=(32]F

r=432"

y=2or L or 0125
g

" dividing both
sides by 2
¥ raising RHS to -3

v i3

+ ANSWer
{4)

OR/OF
__].
A =
[11'-"] =647 ¥ raising both sidess to
-3
<0y = 00275 on g ;
0,658 ':'-":"E:e + 0,659 and 0,0825
x=0.125 + dividing both
sides by 0,659
OR/OF ¥ answer
4)
__5
x? =32 + dividing both
_—jln T =logil e
7 g! g3- *logs on both sides
3
logx= -—Ell:lgij
log x = =0,903 ¥ logx =-0,903
T= lﬂ-l:r'.rm
=0125 er é ¥ answer
()
1.14 Jl=x=x=2
) ¥ squaring both
dmx=(x=2) sides
Jmy=mxt=dx+ 4
¥ =3x+2=0
(x=1)x=2)=0 v factors
=l o x=2

fx=1l 2=x=1and x=2=-1

x=2 only

OR/OF

Sponsored by Anglo American Platinum 7

vr=1orx=2

+ xm 2 only
(4)
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Algebra,

Equations and Inequalities Memo

Jex=(x=2)

2-x=(2=x)

2=x=lor 2=-x=0
Im]l] or x=2

frsla2=y=]land x=2==1
- x =2 only

OR/OF

2=rx=x=2

2=x20 and x=22=0

¥y=2and x =2

*'squaring both
sides

¥ 1 _x=ler 1-x=0

v1r=1o0rx=2

* x = 2 only

(4)
v2-xz0
v x=220

oox=2 only
¥ Xm]
)
LIS | x*+7x<0
xx+7 <0 + factors
OR/ 7 | M
- OF
* v Inequality or
~T<x<0 ORIOF xe(-7:0) interval
)
The square of any number 1s always positive or zero
So for the sum of two squares to be zeto, both squares must be
ZeTo, Le.
Die kwadraat van enige getal is altyd positief of nul. Vir die som
van twee kwadrate om nul te wees, moef beide die kwadrate nul
wees, d.i.
(3x=3 =0 andfen (x=3) =0 v ir=y=0
Y x=5=0
3x=y=0 and/ x=5=0
X=) and/en  x res
=3
35)=y=0 v y=15
y=15 (4)
Sponsored by Anglo American Platinum 8 Compiled by XL Education




Algebra,

Equations and Inequalities Memo

13 er=k
war=k=0 /standard form
A<0 /A<
b* =dac <0
1 —4(1)(-k)<0 v P =4{1)-k)
l+dk <0
-1
ORJOF )
C+x=k
a1 1 1
X +1+I= .ff+I *adds — to both
1y 1 sides
[\ +?J =F*7 AT
N . -"‘[ T+ ?] =k+—
for nonrealroots &+ i 0 B :
1
-1 vi+—<l
Fo—
=
-1
P
4
OR/OF (4)
Consider the functions y=x* +x and y=k
Beskou die finksies ymx*+x en y=k
*'sketch or
explanation
ok
-1.-1 r=-2
Tumning point of!Dragipunt van y=x* +x is [TT] 2
= 1
x* + x =k does not have real roots when the line y =& does not y= I
intersect ymx® +Xx.
x* + x=k het geen redle wortels as die lyn v =k nie mer
ymx® 4 x sy nie.
Therefore k -::_—‘1 v __1
- 4
(4)
[26]
Sponsored by Anglo American Platinum 9 Compiled by XL Education




Algebra, Equations and Inequalities Memo
Question 1 Feb March 2016
LIT | x*=x-12=0
v
(x—4)x+3)=0 factors
x=4 or x=-3 v ¥ answers
(3)
OR/OF
¥ =x=12=0
__ bt b —4ac v substitution
2a mnto formula
_—(-D= V(=D =4(1)(-12)
= 20) ¥ v answers
- (3)
=4 or =3
1.12 | x(x+3)=-1=0
) v
P 43x—120 standard form
_ =b+t4b’ —4dac
2a
_ =34y 3* -4(-D) v substitution
2(1) mnto correct
-3+413 fj’m"‘“l“
— ¥ answer
2 3)
1.13 | x(4-x)<0
x<Qorx=>4 ¥x<0
vix>4
OR/OF Yor
(3)
+ - +
x4-x)<0 A —— v x<0
- 0 0 4 v x>4
x(x-4)>0 4 OR/OF Y or
y<Qorx>4 (3)
114 a’+a-=2
JZT v (a+2)a-1)
a+2)la=1)
= % v answer (check
5 ten eights
=q+2 : :
written)/fien
= B8 BEY 8RB 890 agtstes geskryf
(2)
Sponsored by Anglo American Platinum 10 Compiled by XL Education




Algebra,

Equations and Inequalities Memo

12 v+ T=2x
=r=T
_:I1 =L ﬂ:] " T = ].‘I.'-?
Y=+ 37 =15 .
substitute (1) (2)
¥ = (2 =T)+3}2x =7 =15 ¥ substitution
x?=2x 4 Tr+3dx? =28x + -'19]= 15
=2t Tr 120" =8dr +147=15=0 y 15
11x% = 77x+132=0 standard form
vV eTr+12=0 ¥ factonisation
(x=3)x=4H=0
v y-val
r=3 ofr =4 fvaEs
y=23)=7 y=2(4)=7
v ==l V= ¥ yvalues
OR/OF (6)
y+T=2x -
T syt
r=ii o M =5
Vexy+dpt=1s (2)
substitute (1) m (2)
R o v gubstitution
['1 * } -('1 - }.' +3yt =15
2 2 '
2 s e
Y +ldy+48 y +T) 3t =15
4 2 '
714y +49=29" =14y +123° =60=0
11y*=11=10 + standard form
y =1=0 ¥ factorization
(y=Iy+1)=0
v==] vl ¥ y-values
o =1+7 _1s7
¥E— ¥=—
- - ¥ y-values
r=13 y=4 (6)
Sponsored by Anglo American Platinum 1 Compiled by XL Education




Algebra, Equations and Inequalities Memo

1.3 1
J.’ =X+ —
X
xy=x+1 )
, wEs Vi —xy+1=0
X —xy+1=0
Since x is real, this equation has real roots./Omdat x reéel is, hetdie | v A>0
vergelyking reéle wortels.
A=0 e 1_.3 —4
-4z v factors
(y=2)y+2)z0
+ - +
—
\ ) on —
-2 -
-\\H//é OF viyp<=2
yz2
v<=2 ory=2 (6)
[23]
Question 1 May June 2016
1.1.1 457 =25=0
(2x=5)2x+5)=0 V'Y factors
1':i or/of .r:-3
2 2 v answers
OR/OF 3)
4x* =25
25
X = T ~
. PR
r== —3 4
4
5 3 v x=+ E
x=— orfof x=—— 4
2 2
v answer (3
L12 | y*—5x-2=0
- —b++/b? —4ac
' 2a
2 v correct substifution mto
= (=54 4/(— - -2
= ( 5)_'4( ’) —4(=2) correct formula
(1)
54433
= 7 v answer
v’ answer
x=537 orfof x=-037 3)
OR/OF
Sponsored by Anglo American Platinum 12 Compiled by XL Education




Algebra, Equations and Inequalities Memo

4 . 25 25 35
Xoooxa =24 ¥ for adding = on both
[ 5 ]3 33 sides
¥r=——] =—
2 4
5 433
rT——=t—
2 2
5+433
= >
, v answer
x==037 or x=3537 v answer 3)
113 [ 2=x)ix+d) =0
- + - + method
OR/ _1| .,l
—4 1 0F - N .
v eritical values In
context of mequality
-4<x<2 OR/OF xel[-4.2] v inequality or interval
(3)
OR /! OF
(2=xix+4)=0
(x=(x+4) <0 ¥ change of inequality
_' - . - + eritical values In
OR/ 4 3 context of
- OF mequality
v mequality or
~4<x<2 OR/OF xe[-4:2] mterval o
|
1.14 r=3xr2=4=0 v standard form
i I
[1‘3-—'1 ¥r+1)=0 v factors
1 I} v .'I.E - -1-
=4 or x?*=-l v 1_% 1
r=16 NIA P —
(3)
OR/OF
. 31'-% 120 v standard form
|
LEIIJ =Ili:' Jﬁﬂﬂrﬁ-
P =3k=-4=0 Py 1 A
e
(k=4)k+1)=0 I
I_ I_ ""r- .'l'E = —'1
H¥=d or ==l ¥ answer
r=16 N/A (3)
OR/OF

Sponsored by Anglo American Platinum 13
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Algebra, Equations and Inequalities Memo

I
-
5

r=3x? =
I
r=4=3x Restnictions/Beperkings . | + isolating 3~,Ir1._ or 3x?
Oy=x" =8x+16 xz24 and x=z0 P dard £
. stan 0TI
r=1Tx+16=0
(x=1)x=16)=0 v factors
v=1 or r=16 ¥ answers
¥ selection
MNIA (5)
1.2 y=2x+1 ¥ y subject of formula
X =3x=4-2x+1) =(2x+1) v substitution
A =3x=4=-2x-1=4x" +4x+1
3T 4+9x+6=0
X +3x+2=0 v standard form
) _
(x+D(x+1)=0 v factors
x==2 or x=-1 v val ¢
If x=-2, then y=-3 vatues oty
If x==1. then v=-1 v values of y
(6)
OR/OF
y=1
x=
2
( V -l}] {1' - l] v x subject of formula
= —_— = —_— 4 —_— ‘1_.' = ‘1.'
2 2
J"—2T+1_{T‘l]_4_F=J; v substitution
4 2
vV =2y+1-6v+6-16—4y=4y"
3y +12y4+9=0
vV +4y+3=0 ,
{y+3Iy+l]=ﬂ standard form
y==3 o y=-1 v factors
If y=-3, then x=-2 v values of y
If v=-1. then x=-1
v values of x
(6)
131 2x+1=0
1
13-3 v answer
(1)
OR/OF
-3)
-0 v’ answer
2 (1)
Sponsored by Anglo American Platinum 14 Compiled by XL Education




Algebra, Equations and Inequalities Memo

132 flx)=2x-1
v2x+1=2x-1 Restrictions/Beperkings - Y oA2x 4l =2x-1
Ix+1=4x" —4x+1 xé—lamixél
2 2 v" standard form
4x’ —6x=0
A ¥ factors
'THJ 6} =0 v’ answers
3
x=— or x=10
2 v' correct selection
_3 (3)
*=5 [26]
Question 1 November 2016
1.1.1 | x(x=7)=0
x=0 or x=7 v x=0
v =7
(2)
L12 | ¥ —6x+2=0
Y= 6+4/(=6)" - 4(1)(2) ¥ correct substitution into
21 correct formula
6+428
x= :r_ v v =035
v 1= 5
x=0350r x=565 x =365 .
OR/OF
X =6x+2=0
X —6x+9=-2+9
(x=3) =7 P
=3y =7
1—3:iJf (x=3)
x=3+47 v x=035
x=0350r x=565 v x =565
(3)
113 vx=1+1=x
x-l= 1-1_1 v 1solate 4f/x—1
x=1l=x"=-2x+1 v i —7x+1
x'=3x+2=0
(x=2)x=1)=0 v’ standard form
. B ¥ factors
x=2 orx=1 ¥ both answers
Both answers are valid
(5)
OR/OF

Sponsored by Anglo American Platinum 15
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Algebra, Equations and Inequalities Memo

¥=1l+1=x
w1 "
s B 1solate +fx =1
Let x=1=k
Je=k k=0
|i:- = |i:--1 o k:
E'=k=0
klk=1)=0 ¥ standard form
(x=1)x=2)=0 v factors
=2 orx=1 ; =x=zl ¥ hoth ansmers
Both answers are vahd (3)
OR/OF
Ji=1+l=x # isolate 4/ =1
r=l=x=1 v y=1=0
By inspection v oa-l=l
) r=1=0 or x=1=1 v a=l
=2 or y=1 v x=1
(3)
1.14 3= 3 = 486 . _
31-33 _3;3: = 486 EXPpanswon
3+(3° =37 )= 436 v common factor
3 =27
v 3 =27
" =3
r=3 v r=3
(4}
OR/OF
33 = 4R6 +" commeon factor
32(3' =1)= 486 v (3t -1)
3 =243
3 =3 ¥ 377 =243
T+2=5
=3 v x=3
(4)
121 | flx)=x" +3x-4
O=(x+4)x=-1) v factors
Xx==4 or x=1 * both answers
(2)
Sponsored by Anglo American Platinum 16 Compiled by XL Education




Algebra, Equations and Inequalities Memo

122 x*+3x—=-4<0
(x+AWx=1)=0
\ | or =+
_4v1 OF ; 1
Vo - :
—deyel ORIOF xe(-4:1) dexel o)
123 | 2x+320 o 2x+3
Xz -3 A -3
(2)
f'lx)= 0 when fis increasing
. . =4+l -4+1
The turning point occurs at x = 5 v NE—
3 2 2
rTe=2 v oxE==
(2)
13 x=2y and x*=Sxy=-24
(2] =52y )y)=-24 ¥ substitution of 2y
4yt =10y* = =24
—67 = =24 v =6y ==24
yi=4
y==2 or y=2 " both 3 — values
r==4 or x=4 * both x— values
OR/OF (%)
=2y and x° =Sxy=-=24
- =',Il " substitufion of%
s g XY
x~ =5lx (5]- -24
¥ - %1" ==24
= iy 3" _2 1,
3 . -—x ==
-=x"==24 =
2
' =16
=4 or = ¥ both x — values
y==2 or y=1 ¥ both y — values (4)
OR/OF

Sponsored by Anglo American Platinum 17
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Algebra, Equations and Inequalities Memo

29y
v e ]_mtin 1 - L
, B 8 2 S5x
x=2y and x —-5xy=-24
X
V=—
T2
-x =24
V=
’ —5x
X xT+24
2 S5x i
5x7 =2x7 +48 v 3x =48
3x’ =48
X’ =16 v" both x — values
v Y
x=—-4 or x=4 both y —values (4)
y==-2 or y=2
[24]

Sponsored by Anglo American Platinum 18 Compiled by XL Education




Patterns and Sequences Memo

Question 2 November 2014
T | I,=1 g M
22 T, =a+(n=1)d va=2 andd=71
¥ subst. Into correct
=2+(251=1)(7
- :E' 1= formula fsubt. in
=1752 korrekte formule
v 1752 (3)
23 e - ¥ general term/
2. (Tn=5) algemene term
! ¥ complete answer
OR/OF fvelledige anfwoord (2)
25 v general term/
E.[ Tp+2) algemene term
=t ¥ complete answer /
volledige antwoord  (2)
24 n
5“ = E[t'.' + Ir]
251
5 = T[l +1752] ¥ substitwhon/substitusie
= 220127 v 220127 (2)
OR/OF
n
5, =?[3ﬁ| +(n=1)d]
= E[ﬁ (2)+(251=14T)] ¥ substitwhon/substitusie
= 220127 v 220127 (2)
3 — i = recks is 16+ 44 + 72 + 737
25 The new senes/Die nuwe reeks 15 16 + 44 + 72+ +1 752 v ¥ generating new
series divisible by 4/
16+ 28(n-1)=1752 VOrming van nNwe reeks
1736 = 28(n=1) deelbaar devr 4
62=n=-1 v T =1752
n=63 v 63 (4)
OR/OF

2+0+16+23+30+37+44+51+ . +1752

T, 15 divisible by /fis deelbaar deur 4

Then I. T, .1 . ....T,;, are divisible by 4, thus each 4"
term 1s divisible by 4.

Daamais T .T,,.T, . ....T.;, deelbaar deur 4, dw.s. elke 4%
term 15 deelbaar deur 4.

-.mumber of terms divisible by 4 will be = 13 +1=63
) _ 251-3

-.aantal terme deelbaar deur 4 sal wees = +1=63

OR/OF

¥ I, 15 divisible by 4/

is deelbaar deur 4

¥ 1denfifying terms
drvisible by 4/
identifiseer ferme
deelbaar dewr 4

¥ reasonmng/redenering

V63 ()

Sponsored by Anglo American Platinum 19
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Patterns and Sequences Memo

Position of terms divisible by 4:
3:7:511;...;247; 251
T, =4n—1=251

v'v generating
sequence involving
position of

4n =252 P :
terms/vorming van reeks
n=63 I.t.v. posisie van terme
v'T, =251
v 63 (4)
[12]
Question 3 November 2014
311 (-1 -7 -11 P
SN S
-6 -4 p+l1l
RV
2 2
p+ll=(-4)=2
p+15=2 vprls=2
p==13 Yp=-13 2)
OR/OF
-1;-7;-11 ; p
“E” ‘*j’ +“*~f’1' v first differences/
- -= P ote verski
WEY, ggrste verskille
2 2
ptll==2
_p.-].} ""'-.P=—13 {3}
312 | 2am?2
qml vVa=1
Ja+bhm=f
i +b=m=6 .
bm=0 b=-9
g+bs+cm=l
1-9%cm=l veaT
cm ]
T mn®=9n+7 v answerlaniwoord
(4)
OR/OF
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Patterns and Sequences Memo

7, =1+ (n-1)y + 220220,

=-1+(n-1)-6)+ (n _1)(’;_ 2)2)

=—l—6n+6+2"- —-6n+4
=n’-9n+7
OR/OF

-1 -7 ;-11 ; p ..
N NN NS

-8 -6 -4 pt11

NN W
2 2 2

I =T=c

2a=2 ra=1

da+b==6 .. b=-9

T, =n" =9n+7T

OR/OF

1
— () =1
a=7Q)

.'.Tp=311+bn+c

I ==1. 1+b+ec==1 ...
I=-7 . 4+2b+c=-T7 ... (2)
()-(M): 3+b=-6

nb=-9
subm(1):e=7
T =n"=9n+7

v formula/formule

v'substitution of first and second
differences/substitusie van eerste
en tweede verskille

v'simplification/vereenvoudiging

v answer/antwoord 4)

v evaluelc-waarde
v a-value/a-waarde
v bvalue/b-waarde

¥ answer/antwoord
(4)
v a-value/a-waarde
v b-value/b-waarde
v evaluelc-waarde
¥ answer/antwoord
(4)

The sequence of first differences 1s/Die reeks van eerste

verskille is:
—6:—-4:-2:0: .

—6+(n—1)(2)=96

n=>52
Cotwo terms areffwee terme is:
T, =527 —9(52) + 7 =2243

T., =53 =9(53)+ 7= 2339

OR/OF

Sponsored by Anglo American Platinum
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Patterns and Sequences Memo

The sequence of first differences 15/I¥e reeks van eerste
verskille is:

—6:-4:-2:0: ..

The formula for the sequence of first differences/Die formule
vir die reeks van eerste verskilleis T =2n=3

1% difference/I¥® verskil- 2n—8 =196
n=104
n=352

- two terms areffwes ferme i
T, =521 =0(52)+ 7=2243

T,=53 =9(53)+7=2330

OR/OF
I =T =96

I,r_n: - On + ?]_[{;; =1) =%n -1)+ ?]:96
=+ T=nt+2n=1+n=0=T=9§

2n =106

n=353
T, =52 =9(52)+ 7= 2243
T, =353 =9(53)+7=2339

v 243
¥21330 (4)

vT,-T, =9

¥'33
¥21243
2339 (4)

OR/OF

T, -T, =96
[[u +1F =9n +1)+ ?']- [rr:' =0 + ?‘]:EI'E-

e In+l=-n=04+T=n*+In=T=06

v jrru-l -In = glﬁ

n=104
n=32 ¥352
Tﬂ.=j}:—g{j]}+?=]]43 ¥ 7243
T, =33 =9(53)+7=2339 ¥1339
(4)
3.2.1 12-1 1
313:16[&] ‘/ﬂ=16andr=z
v'subst. into correct
= L or 47 or % or 271 formula/ subt in
4 2 korrekte formule
v answer/antwoord
(3)
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Patterns and Sequences Memo

322 " ¥ subshtution into
16{1= [3] ] correct formula
§ = fsubstitusie in
- 1 _1 korrekte formule
4
1133 v anm‘er."aum'ﬂm'nl‘:ﬂ}
ORMOF
([
1 [l) -1 ¥ substitufion into
5 - 4 comrect formula
w = 1 1 fsubstitusie in
1 korrekte formule
=}
=2133 v answer/antweord
(2)
33 v Improper fractions/

A 6
(60

= 30

(2o 20e2) ()
(i3

. 15 an anthmetic sequence with a=

3';3.1.1~|i:?’=

bt | =

onegte breuke
(3
99 99

¥ v answer/antwoord

(4)
v {1 + i]
o0

¥ mving the first
three terms / gee die
gerste drie terme

¥ ¥ aAnswer
fantwoord {4)
[19]
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Patterns and Sequences Memo

Question 2 Feb March 2015
21 S =a+la+d)+(a+2d)+ +a+(n=1)d v first series/eerste reeks
S =a+n=1)d+a+(n=2)d+a+(n=3)d+__+a v series reversed/raeks
, omgekeer
28, =n(2a +(n-1)d) ¥’ sum/som
n
S, = 5[2‘3 +(n- l}d] v division/deling
)
22 50
> (100-3k) =97 +94+91+ .
= va=97
d=-3
n=50-1+1=50 v'n=>50
s, :%[za + (1 =1)d]
= ?[2(9?) + 49(-3]]
= 11?5 v answer/antwoord
(4
OR/OF
via=97
T,=a=97 150
1=100-3(50)=-50
n=30-1+1=50 v'n =50
S, =%[a +1]
50
=—|[97-50
5 [ ]
=1175 v’ answer/antwoord
(4
231(a) | I, =T,=25 ¥ answer/antwoord
(1
231() | I, =T, =7 +(69=1)6) *n=69
=415 v T+(69-1)6)
¥ ansmwer/anmw. (3)
232 T, =T, =T, =T ) +(T, =T )% (T, =T.) ¥ expansion/uithreiding
_ . " vn=20
i:]5+-1_1+...m 20 terms / methodimetode
=—[2(415)+ 19(6)] Ya=413
= 9440
I,=I, —(sum of the differences from/som van die
versiille van T, toTy, )
T, =23384-0440 v’ answer/antwoord
=14154 (3)
OR/OF
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Patterns and Sequences Memo

7 13 19 25
SN NS
6 6 6
s2a=6
a=3
da+b=7
b=-=2 ¥ a anden b
sLe=9 v T,
ST =int =2n+9
o T, =3(69)* = 2(69) + 9 v substituhon/subsfifusie
¥ answerfaniwoord
Iﬂ, -14154 [5]
OR/OF
7 13 19 25
NSNS
[\ 6 ]
Sda=8
=3
T-6=1
I=-T=1
Lo ¥ g and/en b
a+b+ec=-c=1
3J+b=1 ¥ T, (substn=89)
b=-2
T, =3(89)Y = 2(89)+c=23504 v T,
ne=9 : 4 ¥ substitution/subshitusie
oI =3 =2n+9 ¥ answer/antwoord
o Ty = 3(69)° = 2(69) + 9 (3)
oI, =14154 [17]
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Patterns and Sequences Memo

OR/OF

T

asl

» 'TEI'.I -"-Irl = Z‘.Tm-l = Tn.:l
|

-I =T7+6(n=1)

nr.
=E[_:T +(n=1)d|

=¥[14 +87 % 6]

= 23584
ST =23594=23584 =10

T, =10= E[.TM, -T)
aru|

¥ formula/formule

¥value offwaarde van Sas

+ first term value!
gerste term waarde

¥ substitntionfsubstitusie

=34(15+67=6) =14144 ¥ answer/antwoord
oI, =14154 (3)
[17]
Question 3 Feb March 2015
il ;-—4“'5—09 ¥r=09
2 | ¥ substitution mt
= 12l subs n mto
I,, =45(0.9) correct formula/substitusie in
=14.12147682... korrekte formule
=1412 ¥ answerfantwoord
(3)
i2 r=09
~1<00<1 + answerfantwoord
(1)
i3 45
5.= 1-00 v substituhon/substitusie
(2)
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Patterns and Sequences Memo

34 |5 -5 <1 | _ J45D_451-{D,9}':I
5. =5, =450~ 4s(1-(0.0y | 1-09
1-09
5, =5, =450-450{1-(09})
450(09) <1
i 1 (00 =_l_
08) <75 097 =755
1
logl09) <log—
ogl09)" <log 755
1
nlogl0.9) < log—
8l0.9)<log 450 v introducing/gebruik logs
1::::2L
a2l P : )
log(0.9) if.mal??‘ng n the subject'maak n
5708 e onderwerp
Smallest value/Kleinste waarde: n = 38 V=58 (5)
[11]
Question 2 November 2015
21 T,
r==
I,
_2
10
_1 S 1
2 2
4
E:ll{%} I}:H{lj
, OR/OF 2
=2 or 0,625 =2 or 0,625 | Yamswer
8 8 (2)
22 1y ¥'substitutes a =10
T, = 1[{;] mto GP formula
¥'substitutes r =%
mto GP formula
(2)
23 For convergence/Om te konvergeer —-l<r<l
. ] 1 v-l<r<l
Since/dangesien r=—andlen =1<=<1 1
2 ¥" show that r = = 15
the sequence converges/die rv konvergeer —l<r<l
(2)
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Patterns and Sequences Memo

24 -
S, -S, = a .:r{l 7 ) 0
0 1=r 1-7 <
1 1-1
10 1-— 2
_ 1o 2 %
-1 -1 10(1'? ]
2 2 v -
1’ 1—l
=20 = ED[I-E J 2
1" ""{.’le:l[l—l ]
=20 - 2::++20[—J 2
2
1y ¥ answer
=M =
OR/OF
¥ constructing the
series
51.' -S = T.'H-'. +Tr.'+_ +‘T:| +
1V, 1.1 d
:lﬂ[—] l+=+—+ ] "
2)L 2 lﬂ[l] {l+l+l+ }
- 2 2 4
2 1 WL
1-— 1
L 2 1—=
" 2
= 2[{1] v answer
2 (4)
OR/OF
a—a+ar"
n v
51_Sli:la _a%—r) 1=
-7 -7 M
" v I
_a-atar 1-1
l_i" "
1
_ar’ 3]
-7 v 1
1 n E
~ IG[E] ¥ answer
=71 )
> [10]
1
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Patterns and Sequences Memo

Question 3 November 2015
i1 d=8 _ ¥ d value
I,=a+lk=-10
==3+(k=1)2)
==3+8F =8
=8k =11 ¥ answer
(2)
i2 = o = ¥ for general tetm
E[E.l'-ll] OR/OF Z[E[k +1]-11]-Z[E.ir-3} ,flﬂn.;rﬂdupw
= = = values in sigma
notation
(2
+
i3 s %[-:T.'-I- i'i'-l]ﬂ'] formula
; ¥ substiution
= ?[""I'l- 3)+(n=1)8)]
==[-6+8n1-8]
=I—[5.I'J -14] v”%[ﬂn ~14]
=n{dn-=T) (3]
=4n* =Tn
OR/OF
S, 7?["-':? +(n=1)d] v formula
¥ substitutio
=E’[|; 3)+(n-1)8)] substitution
n
=7?[ |5+EH-E] JE[E”'H]
- (3)
]
?[SJ'J -14]
=4dn* =7
OR/OF
n ¥ formula
S, = E[{I +1]
" ¥ subshiuhion
= E[-3-+ 8n—=11]
v Mlepn =1
- %[EH _ 14] 3 [-E” 14]
- (3)
=4n° =Tn
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Patterns and Sequences Memo

OR/OF
s s 5 S 5, ==3+5=2
1 w37 3 g o= =
- ~ : ~ P ~ 0 2’3 I;lil )
,=15+2
5 13 21 v calculates 55, S5z,
8 g
S =an’ +bn+c
8
=3
a=4 va=4
5,=4+b+c==3 bte=m=T ... (1)
5, =16+2b+c=2 bre==14 .. (2)
b =_? ................ [:2::'_ [I} -..""5511'?5
c=10 simultaneously for
Hence 5 =4n -Tn bandc. @)
341 | Qm=6-=3+5+13+21429 ¥ amswer
(2)
342 | QL ==6+5,,
1 v
= 1% =712
=6 +4(128)" -7(128) 6+ 4{128)° —T(128)
= 64634 ¥ answer
(3)
OROF
Q1 Q: Q: Q-
-3 5 13
WHH ff; “HH Hgf HH&
g g g
O =an’ +bn+c
va=4

a=4

O, =4+b+c=-6 b+e==10 . (1)
0, =16+2b+c==9 2b+ec==25... .. (2)
==15 . (2)=-()
e=3

Hence @ =40 —15n+5
0, = 1297 =15(129)+ 3
=64 634

v 0 =dn*-15n+5

¥ answer
(3)
[12]
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Patterns and Sequences Memo

Question 2 Feb March 2016
211 —2\/ ﬂvi \/? 12
’ N/ 3\/ N
1 1 i
The next term of the sequence 1s 12 /Die volgende term in diery | ¥ answer
is 12, (1)
212 | 2a=1
1
a= B vvalue of a
Ja+b=T, -T, 1
1 fi[—]+b=2
3(—] +b=2 2
2
!
0 v value of b
a+b+c=1
1 (l+l+c ==2
—+—+c==2 T
2
c==3
Tr=—ul+lu-3 ¥ value of ¢
2 (5
OR/OF
2a=1
1
a= 5 v value of a
T =an” +bn+c
1 1
-2=—+b+c .. T v =2=_+th+c
2 2
b+r:—§ ......................... line 1
0=242b4 ¢ T, vV 0=2+2b+e
2bte=—2 line 2
line 2 —line 1:
be 1 v'value of b
T2
substitute in line 1 or substitute 1n line 2
l+c*:-E 21-+r:—2
2 2 2
c=-3 v value of ¢
(3)

ST :lu: +lu-3
2 2

OR/OF
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Patterns and Sequences Memo

T =T, +(n-1)d, + 2220 =2 5

-2)

=2+(n=-12)+ %(D

=2+2n=-2+(n" -3n+ 2)%)

:—2~|r2;u—}l~4-l.=rJ -%rH—l

=—n'+—n=-3
2 7

OR/OF

T, =—n" +l.u-3
-2

OR/OF

v formula

v substitution

v value of a
v'value of b
v" value of ¢

(3)
v'value of a
v 3(1} b=2
2
v'value of b
(TI:I =
v value of ¢
(3)

Since Ta = ﬂ,(u —2} 15 a factor of T,
T, =an +bn+c
=aln-2)n-k)
T, = =2=all-2)1-k)

~2=—all-k)
2
a=—
1-k
T,=3=al3-2)3-k)
3=a(3-k)
3
a =
3-k
23
1-k 3-k
2(3-k)=3(1-k)
6—2k=3-3k
e=-3
1
a=—
2
1
T, :E{H—EHH +3)
:ln:-lrin—i
2 2

v'T. =aln=2)Yn-k)

v =2=all-2)1-k)

v'3=al3-2)3-k)

v'value of k

v'value of a

(3)
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Patterns and Sequences Memo

lu: +ln -3=322
2 2
nt+n—6=644
n +n—650=0
—14.4/1° - 4(1)(650)

2
n=25 or n=-26

n=

The Eith term has a value of 322 /Die 25 term se waarde is 322,

"flrr’ + lu -3i=312
7 3

v standard form

v substitution into
quadratic formula

v answer
OR/OF 4)
1 . 1
E” +E”_3_322 (%rr’+%u—3=333
n’+n—6=644
n+n—-650=0
_ v standard form
(n —EJIH + 36] =0
n=25 or n==-26 v factors
The Eith term has a value of 322 /Die 25" term se waarde is 322. | v answer
4
OR/OF
1, 1 v, 1
—n +—n-=-3=322 ?rr'+?u—3=333
2 2 - -
n-+n-—>6=0644 v (n+3)n-2)
(m+3)n=2)=23x28 v 73% 78
n—2=23
n=25
v answer
)
221 T, a+d =28 vVa+d==8
T.: a+4d=10 Va+4d=10
I.-T,: 3d =2
2
= 3 v answer
(3)
222 I=T,-d
_g _é
22 v = %
3
T =a+ {n - l}d
22 2
=—+n-1)—
3 { J3
)
= Zn+20 v answer
2 @
30 g
S5, =Z(§+{n —1}—]
n=1
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Patterns and Sequences Memo

OR/OF
L 2n+20
o= Z[ 3 J
m=l (2]
223
S, = %[Ea +(n -lja']
¥ correct substitution
Sy = ?H?} +(50 - 1{3]} into correct formula
_ 3550 v ¥ answer
T3 (3)
[18]
Question 3 Feb March 2016
i1 . 70
100
7
10 ¥value of
T mar™
T\ + substitution in
76 =100 —
1176 lﬂlﬁ{mj formula for T,

spors iR e ocaarbindie T jaar

[l] 1176
10 100

1176
1=log. |2
" g,—-&[ 100 }

n=1=6

nm7

During the ™ vear/In die ™ Jaar

OR/OF
70
"= 100
7
“10
T =ar™
11,76 =100(0,7)"
?.lr\—l = 11'?5
100
=01176
(n=1)log0,7 =log0,1176
nels= log0.1176
log 0,7
n=1=6
n=7

34

v'use of loganthms

¥ answer
(4)

¥value of r

¥ subshitution in
formula for T,

v'use of loganthms

¥ answer
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Patterns and Sequences Memo

3.2 h(n) =130+ (100 + 70 + 49 +...to n terms) V130
n J
=130+ 1001_{0'7) 100+ 70+ 49+ . _ton terms
-0,7
100{1-(0.7)")
=130+ 5 g ) v answer
' 3)
33 Eventual Illgt]ght of the tree/Uiteindelike hoogte van die boom V130 + 100
=130+ 1-0,7
1-0.7
1390 v answer
=46333mm OR mm (3)
[10]
Question 2 May June 2016
211 27-b=5b-13 v 27-b=5b-13
b= 27+13
2
b=20
27=20=13-a v 27-20=13-a
a==6 (2)
OR/OF
27-13=2d v d=Tor 27-13=2d
d=7
hb=13+7=20 v.,b=13+?
a=13-7=6 a=13-7
2)
212 a=6 d=7
" vd=T
s =?[2a +(n-1)d|
; 0 ¥ correct substitution into
S =“T[3(45) + (20 =1)(7)] correct formula
=1450 v answer
(3)
OR/OF
T, =a+19(d)
=6+19(7)
=139
vd=17
S.‘I =£[a +1—:|]
5 VT, =139
2 2
Sy =£[ﬁ+139] ’
o v answer
=1450
(3)
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Patterns and Sequences Memo

T =6+(n=-1(7) _
=T -1 v I mb+(n=1)7) er Tn-1
¥
> 6+ T(n=1))
| an
il
=3 (Tn=1) 2
i _ (2)
22, J,.I[-'l"]l"""]]' [_\.:-_411.1,3} v l-T:—4]nr':”‘:[1'+3'nr
-t = ¥ =dfx+2
e -4
v r=x+12
For convergence/Om te konvergeer:
~ler<l v=lerel
=lex+2<l
=-3exe=1 ¥ answer
(4)
222 [ '.-'] [ '.'] [ 1]
— e | e [ | —— ]
2 4 g .
5. -t v am-3
" ler L
7 v subshifution into
= l correct formula
1-% ¥ answer
-] ) )
OR/OF
5 a0
i v substitution into
(x=2) comrect formula
l=(x+2
T2
S x-l . 3
3 ; ¥ substitution of ¥ = -3
-5-32 2
3
3 -1
7
- TE v ANSWET
2
=7 (3)
[14]
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Patterns and Sequences Memo

Question 3 May June 2016
31
! E“Mh,f”ffz %“Hmfx’ffg hﬁﬂmfxffﬂzn
3 7 11
4 4 v 2™ difference = 4
2a=4
a=2 va=12
3a+b=3
b=-3 vb=-3
a+b+c=-1
=0 i
c . v'T =2n"=3n
T =2n"=3n ' 4)
OR/OF
—1¥n=2
j_” =I_ +{”_1)&|‘__+wd: ff{_yrmula
n:ln—E v 2™ difference = 4
=(-D+@-1)(3) +¢[4]
. - {.- - - -
==1+3n-3+2n —6n+4 sumplifying
=2n" =3n VT,=2n"=3n (4
3.2 T =2n"=3n
T, = 2(48)" —3(48) v substitution
= 4464 v answer
2
33 3+T7+11.. .
5, = E[Eal' + [n - l}d]
2 v a=3
n
- [23) + (n-1h] va=4
n ¥ substitution into
_Eh+m“4] correct formula
=2n" +n )
(of the original sequence/van die oorspronklike 1v)
9591 + (=1) = 9590 v (9591)+(-1)
S +1; =9590
The 70™ term of the original sequence will have a value of 9590 70
OR/OF @)
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Patterns and Sequences Memo
2n* —3n=9590
2n° —3n-9590=0
(n=70)2n+137)=0

v 2n' =3n-9590=0

n="70 /70 )
T, =9590 @
[11]
Question 2 November 2016
2.1 T, =-7 v 7
1
22 T, =a+(m-1)d
—87 =5+ (n—1)(-4) Y a=5 andd=-4
-87=5-4n+4 v —87=5+(n-1)(-4)
4dn =96
n=24 vin=24
(3)
OR/OF
—4n+9=-87 v ~n+ 9
v —4n+9=-87
—4n=-96
n=24 v n=24
(3)
23 -3:;=T;.. ;=87
SJ'] = g[ﬂ + jr;]}
- v n=22
51,=2-3-8?] via=-3
-2
=-990 v’ answer
(3)
OR/OF
n
S, = E[Ea +(n = l)d]
S, = 2[2(-3) +(22-1)-4)] v'n=22
-2 v a=-3
=-990 v answer
(3)
OR/OF
All negative terms can be written down and added to get the
answer of —990./4lle negatiewe terme kan neergeskivf word
en dan bymekaar getel word om —990 te krv. va= -3
v answer 3
OR/OF
5um=.§ii1-(5+l) W%[_-ET]
=—1|>-87|-6
2[ ] v —6
==990 v’ answer
3)
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Patterns and Sequences Memo

5:=15;-35......
d==20 v d=-20
T, =-20n+25 v I, ==20n+25

Last term in the sequence divisible by 3 i1s:/Laaste term in
die rv deelbaar deur 3 is:

- 4187 +4(3)
=-4175

T ==20n+25
=4175==20n+25
20m = 4200

n=210 v n=210
There will be 210 terms in the sequence that 1s divisible
by 3. /Daar is 210 ferme in die ryv deelbaar deur 5. (4)

v =4175==-20n+25

OR/OF

5:1:-3; . ;—83 -8B7. ... ...—-4187
T, =—4n+9 v —4n+9=-4187

x

-4187 =—4n +9

4n =4196 v n1=1049
n=1049

There are 1049 terms 1n the sequence /Daar is 1049 terme
in die rv.

T T, - I, : T}5 ... are divisible by 5./is deelbaar deur 5.

The largest mteger value of k such that v Sk—-4<1049
5k-4<1049
5k <1053
k=2106 v k=210
k=210
S
OR/OF
5:1-3:-7; ... :-4175.—4179 —4183 ; 4187
I, =a +((n -1
Zits =Y Va4
n =1046 4175 ==4n+9
v 1046
Number of terms divisible by 5
1046 -1
=—t1
]
=210
« n=210
(6]
[11]
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Patterns and Sequences Memo

Question 3 November 2016
311 |1 x 1 3 x+38
-1 x 3 x+8
\\/ \/ \/ v x+1:3-x and x+5
x+1 3—x x+5
\_\21\-{;’ \\f_:r?f:_}/ v calculating second

- 2x+2=2x+2

differences
v —2x4+2=2x+2

4x=0 vx=0 )
x=0
3.1.2 | Fust differences/Eerste verskille: 1:3:5: ... ..
n
S, =5 20)+ (=1)2) /S =
=n’
250 <’ v S, >250
n=>4250
sn>158 v n>1538
The sum of the 16 first differences will be greater than 250.
Therefore the 17% term of the quadratic number pattern 1s the
first satisfying this condition./Die som van 16 eerste verskille v =117
sal groter as 250 wees. Gevolglik sal die 17% term van die (4)

kwadratiese getalpatroon die eerste wees wat aan die
voorwaarde voldoen.

321 21+21(0.85)+ 21(0.85)F +.........
T, =ar"" v n=10:r=0285 crE
20
T, = {21}{[!‘85]9 ¥’ substitution into correct
=486 cm formmla
v answer
(3
322 5. = ﬂ!;_?,wl
- . v n=15
s _ 21(1-(085)°)
BT 1-085
=127.77 v 127,77
Area of the page =30x 21 =630
Percentage of paper covered i grey mk: v 630
_ ‘i;? x100%
v 20,28
— 20.28%
_G.—S.D (4)
[15]
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Question 4 November 2014
41 p=l ¥ p value fwaarde
g=1 ¥ g value fwaarde
(2)
B b 7
42 0=s——+1 Y e —+1
x +1 x+1
-r=1=2
=3 Y i=-3
B (2)
OR/OF

Reflect (0 ; 3) across y=—xto get T(-3 ; 0)
x¥=-=3

Reflekteer (0 ;3)omy=—1om T(-3 ;0) re kry
x=-3

v reflect acrossfreflekicer om
y=-—Xx

¥ T=—3
2
43 Shifting g five units to the left shifts (— 1 ; 0) five units
to the left.
r=-0 v answerfanftwoord (1)
44 2 1=y ¥ equating both graphs/srel
el grafieke gelyk
2ex+l=x‘+x
.T:r=3 {'1.!'3
'I"r- = ‘=
Sx=+3 sinceat3, x>0 g ﬁaud; 5
v=a3=173
05°=x"+) =3+3=6 v 057=6
- 05 = +f6 = 2 45 units/eenhede ¥ amswerlanfwaoord (5)
OR/OF
Translate g one unit down and one unit to the
right/Transleer g een eenheid af en een eenheid na
regs
. : ) 2 v 2
The new equation/Die nuwe vergelvking : p(x) = - p(x)= <
Therefore the image of S is S’r[ﬁ;ﬁ);’
vV srd. van S’
Daarom is die beeld van S nou S’ («.E A2 ] coord. of/kodrd. van S
Now translate p back to g/Transleer p terug na g: v coord. offkodrd. van S
S(V2 -2 +1)
0s' =(V2-1f + (V2 +1f =2-242 41424242 +1
- 0S= u’rg = 2 45units/eenhede ¥ answer/antwoord (5)
4.5 k = 3 will give roots with opposite signs/ vk<3 (1)

k < 3 sal wortels met teenoorgestelde tekens gee

[11]
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Question 5 November 2014
51 y=log x
1 o sl [l- -1]
=l=log = subt. | =:
‘ngl 3 3
1 1 1}
=l = Il',-' =l = ==
a 3 a 3 or [3]
[1}" (2)
a=|—=
3
a=3
52 h: x=log,y * swop x and yiruil x en
ym3 + answer anfwoord
(2
33 glx)==log, x ¥ answer/antwoord
(1)
OR/OF
. 1 + answer/anfwaord
g(x)=log, —
= x (1)
OR/OF
glx)=log, x
5 ¥ answer/aniwoord
(1)
OR/OF
y=3r ¥ answerfanfwoord (1)
OR/OF
~(5)
' 3 ¥ answer/anwoord (1)
54 x=0 * answer/aniwoord
(1)
OR/OF
(0;m)
* answer/anfwoord
(1)
33 log, x ==3
=3 - -
exponential form/
= 1 gksponensiéle vorm
C 27 ¥ simplification/vereenvoudiging
1
TE o= ¥ answer/anwoord (3
B [9]
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Question 6 November 2014
6.1 Ax' —6=0 vy=10
» 3
X ==
2
x=122 (x - coordinate of S1s positrve) v122 (2
6.2 (0:-6) v 0
v—6 (2
631 OT = f(x)—g(x) v'v correct formula/
3 ) korrekte formule
= 7 " — T — = 7 " — -
'JJT (#x°=6) or "qu 4x7+6 v substitution/substitusie
3)
632 ! .
QT =2x° =4x" +6
. - v derivative/afgeleide
Deravitiveof QT =x~ —8x=0 ¥ derivative equal to Of
1 _ x afegeleide gelvk aan 0
—=8x
Vx ﬂ
El . =1
x3=£ or l=54r vxl=—
8 X 8
1 =
x=|—
8
(373
x=|—]|or x =—
2 64
x=L=025 v'x-value/x-waarde
4
B :
Max/Maks QT = g[l]] - 4[1] +6 v’ substitution/substitusie
+ 4
v . S
= GE: 6,75units/eenhede answer/antwoord ©)
4 [13]
Question 4 Feb March 2015
4.1 T==2 v oy =]
r=-=1 ""#.1'--1 (2)
421 6
gll)=——0=-1
0+2
=2
y-interceptiafinit (0 ; 2) v answer/antwoord (1)
422 0s 6 . ¥ equating to/stel gelyk aan 0
ETE
6
ls——
x+2
i+2=6
i=4 v answer/antwoord
x-intercept/afinit (4 ; 0) (2)
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43
| F ¥
| 4
I
| &
| 2
I \ v" asymptotes/asimptote
) X ( - -
.5 + T + — ’ mterce;lrtsfﬂﬁmrm
_______ 4y - shape/verm
| :
| 2
o I
s : B
i
3)
44 | y+1=—(x+2) vm=-1
y=—x=3 ¥ substitution of
(-2 .-1)
v answer
OR/OF (3)
Using general formula/Gebruik algemene formule:
y=—(x+p v formula/formule
y= pl+q ma
e —(xa ) —1 v'substitution of p and g
y=—(x+2)- values/substitusie van p- en
y==x-3 g-waardes
v answer/antwoord (3)
45 x>=2 v'v answer (2)
[13]
Question 5 Feb March 2015
51 | 9=4 V9=a’
a=3 va=3 (2)
OR/OF
f(x)=log, x
2=log,9 .
2 2 v'O=a"
a =9=3 v a=3 (2)
La=3
52 g(x)=37" v" answer/antwoord
(1)
OR/OF
1Y
glx)= (—] v answer/antwoord
’ (1)
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53 x=9 v'v answer/antwoord
(2)
OR/OF
F(x)=log; x
log, x=2
x=3"=9
Lxz29 v'v answer/antwoord
(2)
OR/OF
log, x=2
x 23
x>0 v'v' answer/antwoord
(2)
54 YesiJa. For every y-value there is only one x such that/Vir | v Yes/Ja
elke v-waarde is daar slegs een x sodanig dat v=f {1] v" Reason/Rede (2)
OR/OF
v Yes/Ja
YeslJa. f 15 a one-to-one relation/is 'n een-tot-een-relasie. ¥ Reason/Rede [;i—})
Question 6 Feb March 2015
61 | -3=x<2 ¥ critical values/
krifiese waardes
v notation/nofasie
(2

62 | f: y=aly=x x=-x,)

y=alx+3x=-2) v ymalx+3){x=2)

4= =2

E=a(l+3)1-2) ¥ substitute/vervang (1 ; — 8)
-8 = =4
2=a va=2
y=2x+3)x=2)
:.':3.1.'J +2x=12
b =2 andlen c=-12

¥b =2 andiem

OR/OF vie=-12

(3)
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(1Y
.1—a1+2 + g

a

0=dl 2 1 G_ZS
=i +; +(I —r _Iﬂ-‘i-g

1Y 9
—S:r{li-g] +qg = -8:1a+q
() =(2):8=4a

a=2
25 25

—0-——(D=—"==-125
q 2 (2) 5

2[x +1)_ 12l
> >

;1[::3 +x +l]- 1;1l
4 2

|.1 /

|1. !

)

..... 2)

v equation/vergelyiing 1

v equation/vergelyking 2

va=2

v substitution/substitusie

v=2x" +2x sLopl
2 2
y=2x"+2x-12
v'b =2 and/en
b=2 and c=-12 v e=—12
(3)

OR/OF
f(x)=2ax+b

1 1
f(- E} = EG(-E] +h=0
sa=b
(=3:0):9a=3b+c=0
nbate=0...........(1) v’ equation/vergelyking 1
(L-8):a+b+ec=-8
e 2 v equation/vergelvking 2
(H=(2): 4a=8
. —7
Sa=2 Va=)
=b=2
Se==12 v b=2

ve=-12
(3)
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b
==
2a
21 x=-3
' 2(2) 2
v = l -1-12 v substitution/substitusie
5 2
1-——12i
2
TP[-E-:—IEJJ ¥ yvalue/waarde
2 2
OR/OF (3)
r= 21 +x=6]
vt +x+ [ll} - ﬁ-[l.l}-
’ 2 2 ¥ method/metfode
|
= ][[‘I. =+ E} — ﬁ]:l]
1 x
= ]["n + E] —135
1 ¥ x-valuewaarde
TP[-; ; —13-5] ¥ y-valuewaarde
- (3)
OR/OF
o=3+2 1
=TT
1 1 ¥ method/merode
ym= {‘ ?] * 1[' ?]‘ 12 ¥ x-valuewaarde
r=-121
2
1 125
BN ¥ y-valuewaarde
(3)
OR/OF
f(x)=y=2x"+2x=12
Fiix)=dx+2
P
et 2=0 ¥ method/mefode
dy= =2
1
=73
1 : ¥ r-valuefwaarde
;= 1[-1] +z[-l]-1z ]
) 2 2 2
TP[ 1 2 5] ¥ y-valuewaarde (3)
Tt Ty
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6.4 13
g Y v'v" answer/1
(2)
65 | fl(x)=4x+2 vy l=dy 42
m=f' (=41 +2 v’ subst. x =1
- v' answer/antwoord
(3)
[15]
Question 4 November 2015

Given: f(x)=2"" -8

41 |y=-8 v y=-—28
(1)
42
s ¥
E__
6__
s
i p X p;tercepr
¥ y-intercept
| ¥'shape
x ¥ asymptote
]3 _;5 _J‘ IJ 0 _'1 é » (only 1f the graph
A does not cut the
- asymptote)
_l___
Fa
‘,1—/ﬁ y=-8
(4)
43 g(x)=27"" -8 ¥ answer
(1)
OR/OF
1) v answer
gl[l‘]'{—] -8 (1)
2 [6]
Question 5 November 2015
Given hlx)=2x-3for —2<x<4.
1
(¥ 3 '
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5.1 | For x-intercepts, v =10
2x-3=0
x=15 Vx=15
: vy=0
Q(L5:0) )
52 h:
x==2: y=2(-2)-3=-7 v h(=2)=-7
x=4: y=2(4)-3=5 v h(4)=5
Domainof i :~7<x<5 OR/OF [-7:5] v —T<y<5
(3)
53 ! v yntercept
- on a straight
k line
7 P .
V ) 5 i v line segment
v accurate
endpoints (x
or v or
both)
OR/OF
Ai 3)
[
//f-j
X
.Lﬂ |
54 h{_.\'}=2x— 3
For the inverse of A,
x=2y-3
x+3 'fl'=x+3
y= 7 ’ 2
q,., X+3
h=(x)= 5
h(x)=h"(x)
+3
2x-3=X*3 vox-3=21
2 2
4x—6=x+3
xX= 3 v Y= 3
OR/OF 3
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h(x}= 2x =3
hand b intersect when y = x
h(x)=x v h(x)=x
2x=3=x v 2x=-3=x
X= 3 vy ¥ = 3
OR/OF 3)
hix)=2x-3
For the mverse of /1, v oy = x+3
x=2y=3 2
x+3
V=
) 2
hl(x)=x SX¥3
x+3 2
=X
2
x+3=2x v x=3
x=3 (3)
OP* = (x=0F +(y-0) Y OP =xt+y?
=10 +(2x=3) v substitute
=x'+4x* =12y +9 y=1lr-3
=5 =12x+90 ¥ 5xt =123 +9
For OP to be at its minimum, OP* has to be a minimum
Fir OF om minimum fe wees, moet OFP 'n minimum wees
d(or*)_, OR/OF y=-_
d 2a
=12
10x=-12=0 =——
2(3)
- - — ﬁ
A= 5 ¥ x-value
Minimmm length of OP = 5[E1 1"-'[E +§'—\lE n::|1'i or 1,34 umits
= N 5 3 I v answer
OR/OF (3)
For mimimmm distance OF L the lne
m, =2 (given)
m, = -1
op = T
.. OP has equaftion y =-T:r
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=1
T.‘l =x=3
-r=4x -6
xp,=12 -
1 ¥ equation of
e ===(12)==06 OP
OP =+/(12=0)" +{=0.6-0) e S
=134 or /I8 units 2
¥ y-valoe
¥ answer
()
OR/OF
For mimimum distance OP L the line
3 i) SP
0(0:0) P(x;2x-3) O E-.cr v substitute
OP* + PO* =00 (pythag) y=2x-3
{x—[}}l:+{2x—3—ﬂ]2+[x—%)_+|[23r—3—[}}|::[%]_ v

x4 4xT =12x 49+ -3.r+%+4:r] ~12x+9 :%
10x° =27x+18=0
(5x=6)2x-3)=0
6 3
X=— or —
5 2
6
Hence, x=— atP
3
OP* { 2x -
6
=[=] +
g ( )]
6
2 25
9
3
OP =134
OR/OF
For minimum distance OP | the line
tan I:_'.? =2
0 =6343"
sin 63.43° GP
OP =134
Sponsored by Anglo American Platinum 51

10x" =27x+18

v r-value

v answer

(3)

v  tan E__I-‘ =2
v O =6343
v sin 63,43°
OF
15
v’ answer
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OR/OF

OP = f(x=0)" +(y=-0F
=[x =0) +(2xr=3-0}
=1 +4xT =125 49

=51 =12x+9

‘ffi_*p-_{sy ~12x+9)F -(10x-12)

=?15.1."‘-111.' +9}? (10x-12)

1
EUDI-IEJ

(=T =]
il

]
=]
=
|
oy

By using the cham rmle l:'n. hich 15 not m the CAPS):

¥

-|'.-'|"-1q.l.-[lf i f_\ =0

¥ substitute
y=2x=-3

v Syt =12x+9

&
r=s ¥ x-value
OF= JS[%J -12[%} +9
¥ Answer
OR/OF "
For mmmmum distance OP L the line i
Let the y-intercept be R 0 1> 5
OF. = 3 units
3 .
0Q = = units 3
; v RQ= % S5
RQ= ?‘E (Pythagoras) R -
Area OQR. = l = base x Lheight
v l[:i.fi‘ op
Lor R.OQ =l[3.,‘|'_J[}P 212
2 242 1 3
1.(3) 13 Y ?'3[?]
33355 e
3
OP=—=134 v ansvrer
5 (5)
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5.46.1

filx)=2x=3

3 ¥ Turning
Tuming pomnt at x=— _ 3
2 point at x ==
3 2
fUx)=2>0 or _;I"'{?}:-D
B 3 v flx)=2>0
[ has a local minimuom at r=z
[ het 'n lokale minimum by .1.'=% (2
OR/OF
B(x)= f(x)<0forxe(=2;15)=f 1s decreasing on the left of Q / v decreasmg
Sfis dalend links van Q. leftof Q-
h(x)= f'{x)>0forx e (L5 ; 4)=f1s increasing on the nght of Q / ¥ increasing
fis stygend regs van Q. nght of Q )
2. f(x) has a local mminmm when x = %f
. fix) het “n lokael minimum by .\':%
OR/OF
fix)mx’ =3x+c v
fixy=x"-3x+¢
S has a mimmuom value smee a =0 .
[ het 'n minimmom waarde omdat a = ) v EﬁPlﬁmumEj}
562 | m= _f"[_'l} = M__'l] =5 v ANSTET
(1)
[19]
Question 6 November 2015
6.1.1 | T(0:18) v (0;18)
1)
6.1.2 | —24% +18=0 vy=0
(x=3)x+3)=0 i&m?s
x=
Q(3:0) 3)
OR/OF v =0
-2x*+18=0 v x' =9
2 v x=3
x =9
€)
Q(3:0)
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6.1.3 | x-coordinate of S is 4,5/x-kodrdinaat van S'is 4,5
By symmetry about the line x = 4,5/Deur simmetrie om die V=6
hnx=4,35: R=(45+4,5-3:0)=(6:0) vy=0
2)
6.14 | Forall xeR OR/OF (-oo;) v v answer
(2)
6.2 | If C(x: y)is the centre of the hyperbola/ds C(x: v)die middelpunt is van
die hiperbool
y=x+6 and x=-2
Ly=-2+6=4 S
4 asymptote
y=4
s v asymptote
EE——— = x==2
//f,fr# v'shape
0 + (increasing
{ hyperbolic
N function)
(4)
[12]
Question 4 Feb March 2016
1.1 (g ;2] v answer
(1
4.2
1JI|
N ]
HI'|
R v'shape
Y
..\\ W (0- 2)
~N(0:2)
r=1 H‘""———._
IF
3)
3 7o) 7 72)=5
3 3
f)=2++1=2 < 1)=3
. 1)- fl-2
Average gradient = f( ) f( )
-(-2)
35
_ 2
3
7 v’ answer
T 6 3)
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4.4 Since the asymptote of f 1s y =1,
the asymptote of /(x)=3f(x) will be y =3.
Omdat die asimptoot van f y =1 is, v answer )
sal die asimptoot van h(x)=3f(x) y=3 wees. 8]
Question 5 Feb March 2016
5.1 y:ah+pF+q
Turning point(1 ;—8): y =a(x-1)" -8 v j':ﬂ{x—lf -8
Substitute (0 ; =4):=4=a(0-1)" -8 v substitute (0.—4)
-4=a-8
a=4 p=-1 g=-8 va=4
. ¥ p and g values
y=4{x-1) -8 @
52 Asymptote 15 y ==2 = d==2 vd==2
Substitute (1 —8):
-8 = k_ 2
1+r
k=—6(1+71) v k=—6-6r
k==6-6r_ ... ... . line 1
Substitute (0; —4):
_4:E_g
-
L
r _ v k==2r
k==2r line 2
Equating lines 1 and 2: V == = =27
—6=6r==-2r
=dr =6
3 ¥ value of r
r=—=
2
Substituting mto line 2 or lnel:
kzl_g{_ijzg kz_ﬁ_ﬁ[_ijzg v value of k
2 2 (6)
53 g(x)= f(x) v 0<x
L0<x<l v xsl
@
54 The line y = k must pass through f twice on the positive side of
the x-axis./Die lyn v = k moet twee keer deur f aan die positiewe v -8<k
kant van die x-as sny. vk<-4
-8<k<—4 @)
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55 y=—x+c v‘"J-:—_]_--q-.:-
Substitute the intersection point of the asymptotes. 1.e. (% - 2} :
3 ) ¢_2__i
Vervang die snypunt van die asimptote, m.a.w. [;; - 2]: B te
-2:—E+c
2
C:_l ¥ answer
2 (3)
1
y==X=—=
2
OR/OF
¥ =-—x 1s translated %unirs right and 2 units down/
= V'/ :|.' = ==
v =-—x transleer %eenhed& na regs en 2 eenhede na onder =
3 B #J‘:—[_\_‘—i)—z
L\'=—(1’——]-2 2
2 ¥ answer
1 (3)
Y ==X=—
’ 2
5.6 | By symmetry.
3 3
° [fg =T lJ vyl
(153 s
272 Vy=—2
’ 2
(2)
[19]
Question 6 Feb March 2016
6.1 1,
T VY=—x
f 4
e 1 . .
7 x= Z_\" v'mterchanging x and
73 -‘I‘
yo=4x vyt =4x
v =1t4/4x
Fli)==44x OROF fl(x)=-24x
¥ answer
(3)
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6.2
¥'both graphs pass
through (0 : 0)
. ¥'shape for both
¥'one additional
point on both graphs
(3)
6.3 Yes. No value of x in the domain of 7~ maps onto more than one | ¥ yes
v-value. ¥ reason
Ja. Geen waarde van x in die definisieversameling van f - (2)
assosieer met meer as een y-waarde nie.
OR/OF
Yes. One to one function MJa. Een-tot-een-funksie. v'yes
¥'reason
OR/OF @)
Yes. Vertical line test holds /Ja. Die vertikale hntoets werk.
¥'yes
¥ reason
(2)
[8]
Question 4 May June 2016
411(0:3) v (0:3) (1)
42 b v 1.'=——(_2} or —2y-2=0
I=—E; or -2x=2=0 : (1) “tT=
__ =D
(=D ¥ simplification
=-1
o ) _dac- b’ v’ 1n the context of a turning
y=—-1)"=-2(-1)+3 i — point
. 4(-1)3)-(-2) —(-1)*-2(-1)+3
4(-1) A(=1)3)-(=2)
4(-1)
c(-1:4) @)
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43| Bil;0) By symmetryDeur simmetrie Al-3; 0) v Al-3;0)
OR/OF (1)
¥ +lr=3=0
(x+3)x=1)=0
r==3 or x=1
Al=3:0) v Al-3,0)
1 (1
4 4 | Equation of g
4=0
m=
=1+3
= 3 v m= 2
y=2x+g OROF  y-0=2{x+3) v subs of A(-3-0) or
O0=2(=3)+g or 4=2(=1)+gq y=2r+6 Ci-1:4
— D
V=X +
E(D ;6) v E(0:6)
C(-1:4) L
_ . ¥ substitufion into distance
CE=/(0+1) +(6=-4) formula
=3 units/2 24 units ¥ answer ©
45 f{x)==2x=-2 Butm =2 v =2x=2
L v=Ir=2=2
X = =2
fl=D=3 v y=3
y=2x+k
3=2=N+k
F=T ¥ answer (3)
OR/OF
—x'=2x+3=2x+k Vet =dyeim a4k
=x'=dx+3=-k=0 PR
. i
X +dx=3+k=0 s o
Forequalroots: A=b*=dac=0 b =dac =0
(=4) =4(-D(3-k)=0 (4F =4k =3)=0 ¥ substitution
T4k = - 1=
16+12=4k=0 o 16=4k+12=0  answer
_ — 7T
k=17 k=1 (5)
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16| & y=2x+6
g-l X =2y+6 /.\'22_}34‘6
2y=x-6
-6
v=T_60rv=——3 /y=‘ ory=—-3
] 2 y=3 2 2
()]
4.7 g(r)z g'1(°(
x—6
71-+5>‘T_6 Vox463>22
e = 2 2
4x+122x-6 V4x+122x-6
3x>-18 />t
x=—6 3)
[21]
Question 5 May June 2016
51 | r=2 vr=2 (1)
52 | g(x)=2"+2
2(0)=2"+2=3 v g(0)=2"+2
\/ y =
B(0:3) y=3
3 v'substitute B(0 ; 3) and g =2
3= +2
0-p vp=-3
p=-3 4)
53 |atA: x=-3 v at A:x=-3(p-value)
1 . .
y=2242=2- v" substitute x =-3 into
8 exponential eqution
A[-a : 21] or A(—S;EJ or A(-3:2,125)
8 8 v’ y-value
(€)
54 | -3<x<0 OR/OF (-3:0] v-3<x
vx<0 (2)
3
3.5 f(x)=——+2
x+3
3 s
fx=2)= —2+3 v'substitution of x —2
Ca 3
v ih(x)=——+2
)= e2 W=
' (2)
[12]
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Question 4 May June 2016
4.1 }_1:.‘\') '/yzo
)
4.2 R(0:1) v’ answer
)
43 | y=a
I=a v substitution
a=3 v a=3
)
4.4 DP=2-b
y=3
1
g 1
81 v —=3b
-4 _ 2b
37 =3 v 37 oruse of logs
b=-4 v b=-4
DP =2-(-4)
— 6 units v DP = 6 units
[C))
4.5 hx+2)+k=0
h(x+2)=-k
1
0<—-k<— ./\/_,;v<i m-;(}_l
81 81 81
1 1
-—<k<0 vV ——<k<0
81 81
(3)
[11]
Question 5 May June 2016
5.1 flx)==x" +4x=3

OR/OF
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—x’ +4x=-3=0
x'=4x+3=0
(x=3)x=-1)=0

x=3 or x=1

2 2
x=2
b= (7 o ,
y=—2) +4(2)-3 v y=—2) +4(2)=3
=1 (2

B(2:1)
5.2 Range/ Waardeversameling : ¥ =1 v vl

OR/OF (1)

Range/Waardeversameling - v e (= ;1] v (= 1]

(1
53 r<=1 or x>2 v cnitical values
v x£-1 or x>2
OR/OF 2
(—ac - _I]U (2:0) ¥ cntical values
v x£-1 or x>2
(2

5.4 (x=p)(y+1)=3

Vertical asymptote of h(x) /vertikale asimptoot atx = 2

Translation 4 units to the left / Translasie 4 eenhede links v x=-2

x =2 —4=-2 15 the equation of the vertical asymptote of (1)

h(x +4)

x=2—-4=-2is die vergelvking van die vertikale asimptoot

OR/OF

h(x)= . +1

Xx=2+4
= - #1
x+2
x=-2
is the equation of the vertical asymptote / is die vergelyking | v/ x ==2
van die vertikale asimptoot (1)

Sponsored by Anglo American Platinum 61

Compiled by XL Education




Functions and Graphs Memo

5.5 | (x-ply+1)=3
3
()=
(“T —P) 3
3 'V,
yv= —t X=p
X—p v —f
B(2:1)
Point of intersection of the asymptotes
Snypunt van die asimptote
p=2 v P=2
—t=1
“)
5.6 x-intercepts of f / x-afsnitte van f :
X —4x+3=0
(x=3fx-1)=0 v both critical values
x=1or x=3
g“’(x)c: OforxeR; x#2
Hence f(\) <0 L,
<
x<1 or x23 OR/OF (-w;1|u[3;x) v,"—l
or
v x=3
)
[14]
Question 6 May June 2016
6.1 !

g:
¥'shape: increasing curve
v(1:0):

only on log graph

f
v(3:0)
v(0:3)

(69
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6.2 v=log, x
AL , v interchange x and y
g7 x=log,) B
. ) vy=2"
y=2 @
63 |log,(3-x)=x
2" =3-x vV 2 =—x+3
2T =—=x+3
Reflect the graph of g about the line y=x to obtain g~ and
deternune the point of mtersection of [ and g_" ! Reflekteer die v point of intersection of
grafiek van g om die hm v=x en bepaal die smypunt van f and fand g -
g (3)
6.4 x=1 v answer (1)
[10]
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Finance, Growth and Decay

Memo

Question 7 November 2014
7.1 A=P1-9"
72500 =145 0000 -3)° v substiution/substitusie
P1es 72500
V145000 v/writing in terms of i
=0.1294... herskrvfin terme van i
.. Rate of interest/Rentekoers 15 12.94 % p.a./p.j. v answer/antwoord )
OR/OF
a1 o
{l'f] =35 ¥ substimtion/substifusie
- . 1 ?; - - -
si=1- B v'writing 1.t.0 1
i=01294
.. Rate of interest/Rentekoers 15 12.94 % p.a/p.j. v answer (3)
7.2.1 p_X 1—{1_+ i)
i
5
Jf::Dl_
- 12
012\
‘£'|i1 - [1 + ]__1‘] ]
) 2 v =240
200000= 012 ¥ substitution mto correct
12 formula
-
500000 x &
_ 12
= 012 -240
[1—[1+ '_) }
12
v answ oor
+ = R550543 answer/antwoeaord (4)
722 14"
P=xh—ﬂ+ﬂ |
i
ﬁﬂﬂﬂ{l - (1 + %] ] ¥'6000
500000 = 012 ¥ substitute into correct
i_ formula/substitusie in
500000 korrekte formule
x0.01=1-(L01)"
6000
—p 5
101y =1-=
Lo =1-3
log %
—n= log101 ;/ use of logs/gebruik van
n=180.07 ogs
. Melissa settles the loan mn 181 months v answer/antwoord (4)
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723 | Samuel ¥'Samuel
He 1s paying off his loan over a longer period thus more | ¥'reason/rede
interest will be paid /Hy betaal sv lening eor 'n langer (2)
tvdperk af, dus sal hy meer rente betaal.
OR/OF
Samuel ¥'Samuel
He will pay/Hy betaal B.5505.43 = 240 — R500 000 = ¥'reason/rede
R821 303.20 (2)
She will pay between/Sy sal tussen 580 000 and/en
R586 000,00 betaal. [13]
Question 7 Feb March 2015
711 | R400x(44%12) v R400x (44 %12)
=R211200 v'R211200
(2)
712 1+ =1 v x =400
F= [ I_] - v =528
- - 008
008" Vi=—03
40001+ —| -1 —
12 v substitution into correct
N 0.08 formula/substitusie in
12 karrekte formule
=R1943 524 42 v answer/antwoord
(3)
713 _all-0+9)™7] Y P = 2000000
' a0 fnziﬁhmmbrfzgi
01y 12
{1 =1+ EJ ] ¥ substituting into correct
2000000 = formula/substitusie in
01 korrekte formule
12
¥y=R18174 01 v answer/antwoord
4
OR/OF
300
0 x{ [1 + %] - l] y
0.1y —
IDDDDDD(I i+ E] = 3 P = 2000000 o
— v n=300and/en 1 =—
12 12
+=RI18174 .01 ¥ equating/stel gelyk
v answer/antwoord
(4)
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7.2 Let Py and Py be the populations of the two towns at the
beginning of 2010./Laat Px en Py die bevolkings wees
van die twee dorpe aan die begin van 2010
v equating/stel gelvk
Ay =4y v Ay =Pyl _[}1[}3)5
P,(1-008)° =P, (1+012)° v A, =P, (1+012)°
Py (1+012)°
P, (1-008)°
= 1404... v answer/antwoord (4
0.778... [15]
=18:1
Question 7 November 2015
71 R450 000 v answer
(D
1.2 A=P(1-1)"
_ . ¥ substitution of
SF(x)=45000001-17) 450 000 into

correct formula

243 736.90 = 450000(1 — 1)

12437360
450000

v substitution of
{4.‘ 243 ?36.90} into
correct formula

v'making 7 the
subject
i=01421
The rate of depreciationis14.21%p.a.
Die waardeverminderingskoers is 14,21% p.J. v answer
“@
1.3 AtT:
A=P(l+i)
g(x) = 4500001 +7)" vi=0081&n=4
v correct
_ 5 substitution into
a=450000(1+0,081) formula
v answer
=R614490.66 3
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74 Future Value=R614 490, 66 = R243 736 .90
Let x be the value of monthly payment 0.062
e Ay - Y=
: y v'n=36
1, 0062 ) .
+ 12 - ¥ substitution into
370753.76= 0062 correct formula
12 v answer
xr=R9397.11 (5)
[13]
Question 7 Feb March 2016
1.1.1 | Quarterly mterest rate/Ewartaallikse rentekoers
1%
T4
= 2.5% ¥ answer
{1)
712 A=Pll1+i)"
Pi+i) | oyt “n=2_
= 5000 14+ == v sood 1. 257
({ * mn] 'mc{“lﬂ-ﬁ]
=R6002,01 ¥ amswer
{3)
7.2.1 - e
P= xfl {1.+r}'
i
0.14
10900{1-[“%} ] 12
£ * substitute mnto
£00000 = 014 present value formmula
12
S00 000 . 014 1_[1 . E}"
10000 12 12
-
014y 800000 014 . .
27 1= 014 200000 014
[“ 11J =1-To000 2 () -
300000 x 214
logll=— 12
10000 * use of logs
-n=
lug{l + E}
12
nwm 2334690062
Motlol can make 233 withdrawals of B10 000/ Motlof kan 233
ontirekkings van R10 000 maak. 133 5
(
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722
(a) 0145 ¥ 1 = 48 i both fornualag
4 1000 [1+'—} -1 014
014 12 ¥ I = —— = buoch foemulas
A-F. =S'EIID'EIII:IO[1+ ] - - 2
= 0.14 " substitution into
12 both forrmilas
=1 396 00554 - 638 577,36
=R757428 + answer
(4
OR/OF
; -n| v'n=-185,4699...
p == 1—(1 +:] n
v i i 0.14
| =—
~185,4699962... 12
0,14
1000{:[1-(“ > ] } v -
_ - 1000{{1—[1+%] ]
0,14 -
014
12 12
v answer
=R757428
4)
7.2.2 | Let the purchase price of the house be y./Laat die koopprvs van
(b) die huis y wees.
757 428
— =30%
J}
757 428 =03y
757 428
y= o3 v answer
=R2 524 760 @
OR/OF
Let the purchase price of the house be y./Laat die koopprvs van
die huis y wees.
v answer
y=27428 100
30
=R2 524 760 (1)
[14]
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Question 6 May June 2016
6.1 = P(1-i)'
%P = P(1-0,047) vA=—P
%:ﬂ_amﬂ“ v substitution into correct
3
) formula
1og§ = nlog(1-0.047)
) 2
og—
-3 vlogs
log(1-0,047)
= 8.42 years v answer (4)
6.2.1 | The book value of the tractor after 5 years/Die
boekwaarde van die trekker na 3 jaar ) .
Book value=x(1-02)  or x(08) v x(1=02)or x(038)
(2)
6.2.2 | Price of new tractor after 5 years/Prys van nuwe trekker
na 3 jaar
Book value= x{1+018) or x(L18) v x(1+018Yor x(118)
=2.28776x v’ 228776x
(2)
623 ¥ — . 010
F=.r|(l+iy 1| v o=
i 12
010 v n=60
800 (1+————] -1 _
12 v subst. into future value
0.10 formula
12
=R619 49658
v’ answer
Q)]
6.24 | Sinking fund =New tractor price — Scrap value
Delgingsfonds = Nuwe trekker se prvs — boekwaarde v 61949658
61949658 = x(1+ 018) — x(1-0.2) v x(1+018) -x(1-0.2)
619496.58 = x|(L18)’ - (0.8) | / common factor x
619 496 58
= .
(118 =(08Y]
x=R 316 U:r?,lj
v
x=R316 000 R316 000
4
OR/OF X
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61949658 = x(2,28776) - x(0.32768)
61949658 = x[1.96008]
L 61949658
1,96008
x=R316 056,78

v 61949658
v x(2,28776)- x(0,32768)

v" simplification

x=R316 000
v R316 000
4)
[16]
Question 7 November 2016
71 AmPil+ilr
= ZE{I{H:I'I:](l + ":"-ﬁ]- ¥'substituting i and n
12 values 1n correct
=R256 289,06 formula
v answer
(2
73 T
p oM ﬂ+ﬂ
i
_ D15
[ 1},15]'*" YTy
Al=]1+— =
e ] 12 v n=46
256 289.06 = 015 ¥ substitution mnto
1'—,., correct formula
J_-" o
3](]3,6133-.1.{1-{1+ﬂl'1;] ]
2 . )
r=R7 35079 per month e @
OR/OF
015y 015y s 01.15
.1.{1+ B ] [1-[1+ 5 ] ] P
250000 = o915 ¥ substitution into
1' = correct formula
r= R 735979 ¥ ANSWET
(4)
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73 -n
9000[1—[1+01’¥) ] vx=9000
256 289,06 = -
0,15 v substitute into correct
12 formula
(1 + 01#) =0,6440429722
015 v use of logs
-n log(l + 1—7) =10g0,6440429722 .
- v' n=35,42
n =35,41872568 months/ maande
.. 36 payments are required
.36 paaiemente moet betaal word
.. Thabiso will pay his loan off 10 months sooner./Thabiso /os v' 10 months
sy lening 10 maande vroeér af.
(5)
OR/OF
Qﬂﬂﬂ[(l + %J - l}
0.15Y 2
256289.06/ 1+ —— | = i Y9000
12 015
12 ¥" substitute into correct
o P formula
015 015
320361325 1+—— | =9000{ 1+—— | —9000
12 12
9000 =5796.3 Sﬁ?{l+ Dl%]
- ¥ use of logs
n=log, .., 15523691425
1 e
[ 12 J v ' n=3542
n=3541872568
. 36 payments are required
.36 paaiemente moet betaal word
. Thabiso will pay his loan off 10 months sooner./Thabise /as ¥ 10 months
sy lening 10 maande vroeér af. )
7.4 The balance of his loan after the 35™ payment was made:

Die balans van sy lening nadat die 35%¢ paaiement betaal is:

5000 1+E =1
12

0.15
12

015}
Balame:256139.06[1+ 1';] -

=R373545

Final nstalment = 3 ?35,45[1 + %J

=R3 78214

OR/OF
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v Eﬁﬁ?EEﬁDﬁ[HE]
12
vy %DO[(H%] —1]

015
12

v 3 T35,45(1+ EJ
12

v answer

)
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P 1‘1—{l.+r'}_“ |

i
Final instalment

=~ -0.41871568
9000 1- (l + &J
12 (

015
12
=R3 78214

1+ 015
12

OR/OF

Growth and Decay Memo

v 0,41872568

0, SIETI8EE
v 9':'0({1—[1+ﬂl”1;] J

015

1

v x[l-f—ﬁj
12

v answer

C)

oo (1222

7

015Y"
12 )

Balance = 356289,[!6[1 +

Y
& e 015
EjﬁEEQ.Dﬁ[HFJ

015 y 900{{[14,%]1* -1]
12 013
=R =5217.86 12
v 9000-5217.86
Final payment=9 000521786 v answer
=R3 78214
(4)
[15]
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Question 8

November 2014

8.1

flx+h) =(x+h) =(x* +2xh+ b Yx+ k)

=x" +3x°h+3xh® +h*
flix+ )= f(x)=x* +3x h+3xh* + b7 =x*

=3xth 4+ 3xh* & 1}

o 1o f (XY= f(x)
Sy =lmi=

2 2 k]
=1j.mh h+3xh™ +h
il h

_ ]jmﬂl:ix' +3xh+h)
Al }J

(3x% +3xh+h?)

=l
2

Ix

OR/OF
. _ flx+h)=fix)
S =lip=
3 3
=]jm{.r+ﬂ} -
st} h
- (x+hXx+h)* =-x*

e h

2 Y 1y _ o
'ljm{r+h}|::u. +2xh+h*)=x

h—sll h
3 2 I 3 A
=lim > #3x h+3xh +h =x
h—si} h
= lim h(3x~ + 3xh + h7)
sl I
=lim (357 + 3xh + )
il :
'31.1

OR

Sponsored by Anglo American Platinum 73

sxt+xh+2x h+2xh + W x+ P

* simplifyingivereemvouding

+ formmlalformule

v subst. mto formulalsubst. in
formule

¥ factonzation!fakierizering

 answer/aniwoard

(3)

* formmlalformule

+ gubst. into formulalsubst. in
formule

¥ simplifymg/vereemvoudiging

¥ factonzation!fakierizering

+ answerfaniwoard

(3)
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it < o LX) = f(x)
f'(x)=hm h

— lim (x+h) —x
h—-0 h
g (x+h=x)(x>+2xh+h* + x> +xh+x7)
h—0 h
~ h@Bx P +3xh+hY)
m
h—0 h

= lim(3x: +3xh + i’ )
-0

v formula/formule

v'subst. into formula/subst. in
Sformule

v factorization/faktorisering

v simplifying/vereenvoudiging

=gl v answer/antwoord
)
82 | fl(x)=4x+2x° vax
v 2x?
(@)
83 y=x2=2x%+1 v simplification/vereenvoudiging
dy 1 5
z =12x" =12x° v derivative/afgeleide
5
=12x (x° - l) v factors/faktore
=12x°fy
(3)
8.4 fix)=2x" =2x* +4x-1 .
s first denvative/eerste afgeleide
Iy 2 i
S x)=6x"—4x+4 v’ second derivative/fweede
f'x)=12x-4 afgeleide
.
£ is concave up when/is konkaaf op as f " (x)> 0 V(x>0
S 12x=-4>0
12x>4
x>=— Vx>— (€))
[14]
Question 9 November 2014
91| f/rx)=3x =8x=3=0 v denivative/afgeleide
v derivative/
afgeleide =0
v factors/faktore

(3x+1)x=3)=0
1

r=== or x=3
3
500 14

J'=—2? [m’ J'ZIEEMIS,EEJ y=0

1 500
Turning ponts are/Draaipunte is (' 3 ?} and (3:0)

v x-valueswaardes

v v'each y-
values/elke y-waarde

(6)
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92
*
—1 '.5.5]1
!
1
v x-intercepts/afnitte
v yointercept/afsnit
v turming points/
draaipunte
1 | ¥ shape/vorm
/(—J 1] O i3:00 v
(4)
93 JL*'{_TI or 0O<x<3 v’x{_Tl
OR v'both critical points/
beide kritieke-punte
1 v'notation/notasie
-0 ——)(0:3
(=0:-3)00:3) &
Question 10 November 2014
101 T+2h=40
I =40-2h Y answer ()
102 2b+2h =100 v 2b+2h =100
b=50-h vb=50~h
V = Ibh v'volume formula
V = h(40=2h)(50— ) 3)
103 | ¥ =(50h=h")(40=2h)

V =2k =140h% + 2000h

V'=6h" =280k +2000=0

280+ J(-zsn)l - 4(6)(2000)
2(6)

h=3786 or h=8280

.. for a box as large as possible, h =8 80cm

h

vir die grootste moontlike boks = 8,80 em

v simplifying/vereemvoudig

v derivative [ afgeleide

¥' ¥ h-values in any form /
h-waardes in enige vorm
v answer/antwoord
(3)
[9]
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Question 8

Feb March 2015

8.1

fx+h)=2Xx+h)* +4

=2x" +4xh+2h% + 4

flx+h)= flx)=2x" +dxh+ 20" +4=2x" =4

v Ix® +dxh+ 20 + 4

=4xh+ 24’ v dxh 4+ 2k
ton o dxh+2R°
f' ) =lm————
v R 5
= lim (4x + 2h)
bl
=4x v 4y (4)
21 _ 1t T
flx)=-3x"+ SJI.? /53
5 - ¥ —Bx
Fx)=-3x" + 5x° : &
5 — vyt
fll)=-6x+=x? 2
- (3)
22 1 X
plx)= [F + -1.1']
1 8 )
-—h+—‘+1|ﬁr ,..xl i 16x°
R ‘ ol
=x" #8xT +16x° * x4 8x7 41617
plx)m=fx =16x" +32x v answer/antwoord  (4)
OR/OF
plx)=(x™ +4x)°
by making use of the chamn mule:
=20 w4x)(=3" + 4) o x + 4x)
Pl == =16x7% +32x v (=3x7 +4)
()
831 | p'(x)=3x" -14x+14 ¥ findingffoy B'(x) (1)
832 | AtByB: b (x)=0 ¥ demivative equal to/
33? —1dr+14 = 0 afeeleide gelyk aan )
14 :I:-,}'l:-l—*l}: =4(3)(14) ¥ substitution into
= 2(3) correct formula/substitusie
—1450r 3727 in korrekie formule
nla v x-value offx-waarde

van 145

(3)
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B33 | -7 +14x-8=(x-1)(x* —6x +8) v (x-1)
=(r=1lx-2)Yx-4) v xt=6x+8
v (r=2)x=-4)
[.H': 0) v coordimates offkodrdinate
vin C (4)
OR/OF
x=3n
h(A)=(4) = 7(4F +14(4)-8=0 v >3
oy =4 + substitution off
r substitusie van 4
v hi4)=0
v (4)
B34 [ p(x)=3"-14x+14
v h (x)=6x-14
F{x)=6x-
r'(x)=6x-14 v Bx=14<0
fr=14 <0
b <14
T
LN —
3 7
T =
ks =3
(3)
[22
Question 9 Feb March 2015
9.1 71 h=6 y
6 v h=— (1)
h=— g
Tr
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92 S =107 + 27rh + 477 vV 102777 + 27k + 4 )
=10[27rh+67 7
2 v 207 rh + 6077
=207 rh+ 607" R
207 6 607 v substitution/substitusie
B ar
, 120
=607rr +— (4
-
OR/OF
v area of 10 spheres/
Area offvan 10 spheres/sfere = 10x4xzxr’ =407 7" area van 10 sfere
Area offvan 10 cylinders/silinders =102 7 +? + 271 h) v area of 10 cﬂ’{ﬂdﬁg’r
6 area van 10 silinders
=102xr’ +27r—) v’ substitution/substitusie
Trs
=201 + E
-
2 » , 120 e
Total area/Totale area = 40xr” +207r” +— v simplification/vereen-
T .-
voudiging
=607 + @
>
9.3 S =120mr=12007 =0 v 120mr =1207~
) V=0
120mr - E =
r
120m° =120=0
;120 X
. :110 Vo 120
LU 1207
" }':le 0,68 cm
w v answer/antwoord
(4)
[9]
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Question 8 November 2015
81 flr+ R =(x+h* =3x+h)
< findi 1
=x% 4 2xh 4 h? =3x =3k findmg fl+h)
flx+h)=f(x)=x"+ 2ah+h* =3x =30 =(x* =3x)
=2xh+h* =3 Y 2xh+ I =3h
£ = lim L EH I = F0) ¥ formula
ki }]
=Tim 2xh+h™ =3h
Fry b
2 -
_i h(2x+ h=3)  factorisation
P h
=Timl v -
—EE_.I + i =3)
=2x=-3 ¥ Answer
(3)
OR/OF
eon v S +h)=f(x)
J(x) =lm p + formula
(s =3Hx+ R =(x" =30
= I v finding flxH)
]imf +2xh+h® =3r=3h=x" +3x 8/
= sl h
. 2xh+ k' =3k
-EE} 7
. h(2x+h=13) v 2xh+ I =3k
o= P
- ].-'.i'_f'..}"r-h' vh=3) factonsation
=1r=3 ¥ answer
(3]
8.1 [ , 1 ]-‘
y=|x"—-—
x
1 =T L
.'|.'=."I'-I —2'1'1.—_1 . = 1
=x'=2+x
' v 4yt
E =4x? —dx-f ¥ =gy~
OR/OF ®)
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Differential Calculus Memo

By using the chain mule (which 1s not part of CAPS):
&T={I_'I J v
v B 1y 3 R ) CY 3]
e T R e 1(.1. - I].1+11. |
T b X l X+ 2x )
=2(2x* + 2x7 = 2x7 = 2x7)
=2(2x" - 2x77) (3)
=4y —dx”
8§22 R Yo
D G-DO +x+1) ¥ factorisation
I X —l
=DI[_1'3 +.r+1] v x +x+1
=72x+1 v 2x+1
(3)
OR/OF
By using the quotient rule (with 1s not part of CAPS):
Lh[IE_:}
T 1 VY
_ 3.7‘[.';—1]—(1‘ —1) 313{1'—1]—(15 _1]
(x-1) (x-1)
3)
[11]
Question 9 November 2015
91 Substitute Q(2; 10) mnto
h(x)==x"+ax’ +bx v substitute Q into
-2 +a(2)+b(2) =10 I
—-8+4a+2b=10
da+b=9 line 1 v'finding
) dervative
r i £ 3 -
H(x)=-3x"+2ax+b v ')
AtQ: A(2)=0 fequatmg
=32 +2a(D)+b=0 dervative to 0
-12+4a+b=0
da+b=12 ... line 2
line2 — linel: 2a=3 Vsolving
ae 3 simultaneously
2 forgand &
Substitute in linel: b=6 _
()
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Differential Calculus Memo

92 ; 3 v fl-1)=-35
fE) =1 +2(-1) +6(-1) f=1)
=-35
X - X
Average gradient/Gemiddelde gradiént = J(xg) = f(xp) v formula
Xg = Xp
10— (=3.5) v substitution
Average gradient/ Gemiddelde gradiént :2—{1')
=45 v answer
6]
9.3 hx)==3x" +3x+6 ¥ (x)=—3r' +3r+6
h(x)==6x+3 Y (X)) ==0r+3
==3(2x-1)
fxl=0 i j=n
= Il .
_ : 1. :
For x <=, h1s concave up and for x > Ji 1s concave down v explanation
{ T using h*{x)
Fir x < ?r's h konkaafna bo envir x> ?,r's h konkaaf na onder
) ) (3)
- concavity chamges at x = %f
. konkwiteit verander by x =%
9.4 The graph of h has a pomt of mflection at x =% ! ¥ answer
- (1)
Die grafiek van h het 'n buigpunt by x =%-
OR/OF
The graph of h changes from concave up to concave dovwn at
= % ! Die grafiek van h verander by x= % van konkaaf op Y answer
na konkaal” af (1)
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Differential Calculus Memo

05 Gradient of g 15 — 12/ Gradiént van g is -1
Gradient of tangent 15/Gradiént van die raaklyn is:
Wix)m=3x" +3x+6 ¥ hfr)= -3t +3x+ 6
h(x)==12 ¥ B(x)==12
=y + Ir+6==12
' =3x+18=0
¥ =x+0=0 v factors
(x=3)x+2)=0 ¥ selection of
x==2 only r-value
(4)
[17]
Question 10 November 2015
1.1 7 n60” '/E:tanﬁﬂﬂ
r ,
h
r=
tan 60°
o v
"5 answer
2
102 [ 1 _,
Ve =517 h v formula
1 ( h )
=—g|—| h
3 \E v substitution of
the value of rr in
terms of h
|
=—xh ] )
9 v simplified
\'01111]]3 answer
dv-lﬁhz v derivati
n 3 ermvative
N Loy
v answer
=277 or 84.82cm’/cm answet
(3)
[7]
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Differential Calculus Memo

Question 8

Feb March 2016

8.1

(xeh)s={x+h)  +d==(x"+2xh+ ") +4
f

==y =2xh=h"+4

flx+h)= f(x)==2xh=k

e S+ )= fx)
ro-imes

=2xh=-K

OR/OF

vt ki flx+h)=f(x)
fr(x) =lm p

—(x+h) +4=[=x*+4|

v finding f(x + I)
v = Jah=h?

+ formmla

v factonsation

¥ ANSWer
()

+ formmla

=lim
h—sli ,Irj
_ ml—.rl—lrh—h"+-'1+.1"1—-1 v finding f(x + )
A=l h
=2xh=k* v =2xh=ht
= lim 2xh=h vh
il h
. hl=2x=F
= ]_1J_1:|ﬂ“;ﬂll]I v factorization
ks h
— Timil =7 =
_Eﬂﬂ Ix-h)
==2x + AnsWer
()]
821 | y=3x?+10x )
. 6x
i =6x+10 <10
o (2)
g22 2
i
flx)= [-1' '—_]
' ) 9
v =0+
=x" =6+ 9, .1"
X
=1 =6+9x" ¥ Ox-?
fix)=2x=18x"" v Jr =18x""
(3
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Differential Calculus Memo

831 | f(2)=2(2) -23(2) +80(2) -84 + substitution of 2
=0 mto f
B _ v value of 0
~{x=2)1sa factor )
832 | f(x)=m2x® =23x" +80x =84
i 2 : v 2x' =195 +42
m(x=2)2x" =19y 442 '
(x=2)2x r+42) vV (x=2)2x = T)x-86)
=(x=2)2x=T)x-86) Q)
833 | fr(x)=6x"—46x+80 Y iy =6x" —46x+50
G’ =46x+80=0 v flx)=0
v =23r+40=0
(3xr=8)x=5)=0 + factors
X= 3 or x=3 * y-values
(4)
B34 )
i
+ y-Intercepts
+ y-Intercept
+'shape
_s4'
(3)
833 | 6x" —46x +80=40 ¥ 6x? —46x +80 =40
6x* =46x+40=10
3 =23 +20=0
(3x=20)x-1)=0 ¥factors
20
.1.'='T or x=1 vx=1
But x must be an mnteger, so x =1 at the pomt where tangent
touches ffx moer heelgetal wees so x = I by punt waar die
raaklyn fraak: v yvalue
y=f{1)=201)° =23(1)" +80(1) =84 = =25
_ _ v =25=40(]) +c
V=Y 4 i —
=25=40(D +¢
-f65=¢ 6
L G5 (
(0;=63) [27]
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Differential Calculus Memo

Question 9 Feb March 2016
9.1 340 =71°h v substitution mnto
volume formula
~h= 34[:: ¥ answer
ar (2]
92 A=2rr*+2xrh ¥ formula
N, P S 34q ¥ substitution of /1
Tr
=277 +680r™ @)
93 | A(r)=2nr? + 680
J . v 4y
A'lr)=4m TEEDJ v — 6807
Agr—=680r—" =0
4ﬂTT:fEE
2
dn d
r=3 680 cm or 3.78cm v answer
4 (4)
[8]
Question 7 May June 2016
71 fix+)=3x+h)’=5=3x"+2xh+h*)=5
=3."|':+|5.'l'.‘]+3.‘]!—j ¥ 3.1'!+|5.\'I?+3.r?!-5
Flr+h)=flx)=3x" +6xh+ 30" =5=3x" +5
= 6xh + 3h* v Gxh+3R*
£ix)=lim flx+h)=f(x) P flx+h)= fx)
kil h P
— Lm Gk + 3h-
Je—ai} J'il
. hi6x+ 3 v commeon factor/ (6x +3h)
- Je—ai} lf;l
= E[ﬁ.\' +3h) 7 answer
=B (3)
OR/OF
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Differential Calculus Memo

£1(x) = lig L&D =S () , fath)=f(x)
-0 h I
=1i1113(x+ hy =5-03x"=9%)
M " v 3374 6xh+ 30 =5
3 46430 =5=3x7 45 e
=lm
=0 h
=1imM v 6xh+ 30
=0 h
. hl6x+3h)
=lm——
P 2 v common factor/ {G.\'+3h]
=£111&.[6_r+3h} v' answer
=06x )
721 y=2x +—
; * B v 2y +4x7
y=2x" +4x~
: v 10x°
D _10xt —12x7
dx v —12x7
(3)
122 | yo(r-n)
JI:(J:E_J::]
3 v =" ;l 4
=x=2x? +x* Fmoxm
. e X v
£L21-513+41’ 1 ;
dx 1
¥ —=5x1
v 41.3
(4
[12]
Question 8 May June 2016
| 8.1 | y=12 ¥ answer (1) |
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Differential Calculus Memo

82 12=(0-2)(0-k) v’ substituting (0:12)
v k==3
k=-3
(x=2)(x+3)=0
x=-3 v'x=-3
OR/OF 3)
y=0
(x=2Y(x-k)=0
(x* —4x+4)x-k)=0
X k' —4x" 4 4o+ Ax =4k =0 v 4k
But — 4k 15 the y - intercept
Maar — 4k is die y-afsnit
-4k =12 v =4k =12 or k=-3
k==3
3 v x ==3
T 3)
8.3 f)=x" +3x7 =dx” =12x 4+ 4x +12
flx)=x"=x" =8x+12 v f(x)=x"—x" =8x+12
f'(x)=3x" -2x-8 v denivative
3x" —2x-8=0 ¥ derivative equal to 0
Ix+Hx=-2)=0
Gx+H(x=2) 4 v factors or formula
x=—— or x=2 4
3 v y=——
3
'L‘=E or 1852 or 18E
27 <00
b
C(—%:IE,SEJ Y y=—
or 1852 or 18E
27
(6)
8.4 f"(x)=6x-2 v 6x-2
6x—-2<0
1
X<—
3
f 1s concave down when x < 1
f vv x<l
f is konkaaf na onder vir x < — 3
’ @)

OR/OF
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Differential Calculus Memo

v Bx =
F(x) = 6x—2 bx=2
6x-2=0
1
x==
3
fﬁmmmﬁmmﬂWMnI{l 1
3 v oy e
1 3
fﬁhmhmﬁmmﬁﬂw#x{; (3)
OR/OF
X +Xx —i+2 1
xX= 7 _ b v 3 —_
XY=-q 2 3(1)
-—+2 ~1
__3 or/of —
2 3(1)
_1 1
3 3
| _ 1 Vv xel
fmmmme&mmwhnxqg 1{3
. _ 1 3)
fwhwhmﬁmmﬁﬁwwx{;
[13]
Question 9 May June 2016
91 | V=xrh v formula
xrth=340 ¥ equating to 340
h=22 vh=2
T T
(3)
92 | A=2xr'+2xrh 2z + 27 rh
. 340
=2gr +2rr| —
T T:[er] v substituting /i
=EHP:+§EE
.
680
Allr)= 4;{1'-& v”iLfrr-r—:
r
A'(7)= 0 for minimum surface area/ U’A'{J']= 0
vir mun imum buite-opperviakte
4??'}'—6%[: =0 } 620
e vt =
5 _680 _170 an
4r T
= 5411268 v answer
(6)
r=378cm

[9]
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Differential Calculus Memo

Question 8 November 2016
8.1 Flx+h)=3(x+h’ v 3(x+h)’
=3(x" +2xh+ 1?)
=3x" + 6xh + 3i°
flx+h) = f(x)=3x" +6xh+3h" =3x
; v 2
— 6 + 30 Gxh + 30
veon o S+ R)= f(x)
f(x)=hm P Y iyt L=
. sl h
lim 6xh + 3h
h—0 h
T
lim h(6x + 3h) %1_13[:‘1{61 +3h)
=0 .|i[?
= yx%{ﬁx +3h)
61 v 6x
(3)
OR/OF
. o e+ )= f(x)
f () =hm P Y prelim I G D=0
. . ’ il h
tim Hx+h) —3x ﬂ ‘
e h v 3(x+h) =3x"
. 3x7 +6xh+ 307 =3x°
=lmm
h—d h
. 6xh+ 3k v 6xh+3h
=lhm—-
k= h
_ fimy 10T+ 3 v lim(6x +3h)
f—0 h f—l
= %1_1‘13{51 +3h) /G
— 6x (3)
82 | Jasn-2
lm—
e f ¥ answer
g(x)= Vx v answer
a=4 (2)
V=ax —— v X
X .
3 v —5x~
y — 2 _ 53 1
y=x ﬁx s x?
@y _3 .'-’lj +15x7 . =
I:21'_.1. v ].L".T
(G
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Differential Calculus Memo

g 4 f(x)=x" +ax® +bx +18 )
Fx)=3x" +2ax +b v 3x"+2ax+b
Atx=1 m_  =-8
o {J;‘{l}=-8 v fi(1)=-8 e
1) + 2all)+b=-8 )
34+2a+b=-8 (1) +2a(1)+5=-8
da+b=-11 . o)
) =f((1)]
=g(l
=-8(1)+20
=12 v 1+a+b+18=12
l+a+b+18=12
a+b==T_____ (2
b=-3 v b=-3
(3)
[16]
Question 9 November 2016
9.1 Filx)= 3.r2 +8x—3=0 v equating derivative to
ZETO
[3.T—1H.T+3}= 0 v factors
x—l or x—-3 v x — values
3 T (3)
92| f'(x)=6x+8 v 6x+8
6x+8<0 4
V<
X - 3
OR (3)
%-3 13
_ 3
_3
3
X<——
Vv oy ——
(3)
93| x<-3 or YE% fri:é
v = 2
OR/OF X2 )
v [-3;;-3]
[— o -3] U L oo 1
3 v {;:w] (2)
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Differential Calculus Memo

94

flo)=-18
d=-18

f(x)=ax’ +bx” +ex—18
f(x)=3ax" +2bx +c

fix)=3x" +8x=3

3a=3 2b=8
a=1 b=4 c==3
flx)=x" +4x" =3x-18
OR/OF

fllx)=3x" +8x=3
By mtegration/Deur integrasie
f{;r]: x +4xT =3x+d

v d=-18

v f'[x}: 3ax® +2bx+c

v a=1
v bh=4
v ie=-3

v flx)=x" +4x’ =3x+d

(3

v d=-18
0j=d=-18
£(0) /a1
b=4 v e=-3
c=-3 (&)
[13]
Question 10 November 2016

10.1 | M(f)=—F + 3> +72¢

M(3)=-(3) + 3(3) +72(3)
=216

216 molecules/molekules

v 216

v M(3)=-(3) +3(3) +72(3)

(€5

102 | M(r)=—1 +3t> + 72

M’ (t)==3t" + 61+ 72

v M'(t)==3t" +6t+72

M’ (2)==3(2) +6(2)+ 72 v M'(2)
=172 v 72
(3)
72 molecules per hour/molekules per uur
10.3 M(t)==t + 3t +72¢
]
M ())==3 +6t+ 72 s
v N =
-6t+6=0 v’ answer
t=1
Maximum rate of change of the number of molecules of the
drug in the bloodstream 1s after 1 hour./Maksimum tempo
van verandering van die getal molekules in die bloedstroom
is na 1 uur 3)
8]
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Probability Memo

Question 11

November 2014

11.1.1

P(male/manlik) = % or 046 or 46,11%

+ answer/antwoord

(1)

11.1.2

P{not game park/nie wildreservaar)
=1 — P{game parkfmildreservaar)
62
“130
=22 or 0,66 or 65,56%

OR/OF

P{not game park/nie wildreservaat)
98 20

- ——
180 180

_us

180

59 .
=30 or 0.66 oré356%

¥ answer/antwoord

(2)

¥ answer/aniwoord {2)

Events are mdependent if /Gebeure is onafhanklike indien

P{male) * P(home) = P{male and home)
P(manlik) = P{huiz) = P(manlik en huis)

P{male/manlik) = E
180

.
and/en Plhome/huis) = % or 011 or 11.11%

P{male/manlik) = Plhome/hiz)
_8, 20
180 180
.8
1620
=0,05123 or 512%

P{male and home/manlik en huis)
_ 13

180
=0,07222... or 722%
Therefore P{male) = P{home) = P(male and home)
Dus P{manlik) = P(huis) = P(manlik en huis)
Thus the events are not mdependent /Dus is die gebeure
nie onafhanklik nie

OR/OF
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Probability Memo

Home/Huis | Not Home/
Nie huis
M 13 T0 g3
F 7 o0 Q7
20 160 120
P({femalefvroulik) * P(not home/me huis)
_ 97 160
180 180
_ 194
405
=0479012345... or 47 .90%
P(female and not homefvroulik en nie-huis)
_
180
=05 or 0%

Therefore P{female) = P(not home) = P(female and not
home)

Thus the events are not mdependent.

Dz Plvroulik) = Plme-huns) = Plvrowlik en nie-huis)
Dus is die gebeure nie onafhanklik nie.

YP(f) = P(not i)
and thewr values/en hulle
waardes

¥ answer of product

¥ P(f and/en not k)
valuefwaarde

¥ conclusion/afleiding (4)

[7]

Question 12 November 2014
1211 | 26%x253%x24%x23x22 ¥ 26 25x M w2322
=7 593 600 +7 893 600 (2
OR/OF
" 26! 28 ¥ formula/formule
E= (26—3)! BT 7893 600 ¥ answer/aniwoord (2
1212 24%x23x22 v 24 x23x22
=12144 12144
(2)
1221 | T=f=5=4dx3x=1x] ¥ product/produk
=35 040 ¥'5 0410 (2)
1222 | (3x2x1)(3=4=3=2x]}) ¥ 3x]x]
=720 v ixdx3xlx]
v 720
OR/OF (3)
The five ‘umits’ can be parked m 3x4=3x2x] ways./Die v5xdx3xx]
wvif ‘eenhede’ kan op Jx4dx3x2x] maniere geparkeer
word.
The three silver cars can be parked mn 3=2x1 ways./Die v3xlx]
drie silwer motors kan op 3x2x1 maniere parkeer word.
So there are (3x2x1)(3x4=x3x2x]1) = T20 ways to park ¥ 7120
the cars./Dus is doar (3x2x i ixdx3=2xi) =720 (3)

maniers om die moters te parkeer.

OR/OF
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Probability Memo

Suppose for the moment the 3 silver cars are at one
end./Veronderstel die drie silwer motors is op die punt.
The 3 cars can be arranged 1 3x2x1 = 6 ways_/Die 3
motors kan op 3x2=1 = 0 maniere gerangskik word.

For each of them the remaining four cars can be arranged
in 4x3x2x] = 24 ways /Die 4 oorblywende motors kan op
4x3x2=] = 24 maniere rangskik word.

S0 6 = 24 = 144 ways 1f all 3 cars at one end /Dus is daar

0 = 24 = 144 maniere as die 3 motors op die punt is.

V6 x 24 =144

LT PPy CE P Py CL

HEEENNE HEEERNN

Together. the silver cars can only occupy 5 different
positions amongst the 7 positions.
ASaam kan die silwer motors slegs 5 verskillende posisies

hé tussen die 7 moontlike posisies. v'5 % 144
. Total ways/Totale getal maniere =5 = 144 =720 v 720 (3)
[9]
Question 10 Feb March 2015
10,11 |d=5 Yd=5
e=4 Ye=4
=1 V=1
g=35 vg=35
(4)
10.1.2 2
2 P(A and/en B and/en C) = _i=— Vi:i
54 27 54 27
(1)
10.1.2b 48 8 48 8
P(A orfof B ot/of C) = —=— v — ==
(A orlofBorlof C)= o7 =7 549
09
10.1 2¢ 7 7
P(only/slegs C) = — v
(onlylslegs €)= 54 54
09
10.1.2d | P(that a country uses exactly two methods/dat ‘n land v 17
presies twee metodes gebruik) = 2448 =£ >4
54 54 (1)
1021 ' rer/antwoord
P(selects Midnight as drama/kies Midnight as drama) = % answeranheor @
1022 | Number of different selections of drama, romance and | ¥ product/preduk
comedy/dantal  verskillende  keuses van  drama, | ¥ answer/fantwoord  (2)
liefdesverhale en komedie =5 = 4 = 3= 60
10.2.3 | P(select Last Hero and Laughing Dragon/kies Last Hero en | ¥ product/produk
1 1 1 v answer/antwoord
Laughing Dragon) = —x—=—
ghing Dragom) = $x3=15 @
OR/OF
P(select Last Hero and Laughing Dragon/kies Last Hero en v’ product/produk
I1x4x1 1 v answer/antwoord
Laughing Dragon) = %0 = 5 @
° (4]
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Probability Memo

Question 11 November 2015
11.1 | P(A) xP(B) v0,2x0,63
=0,2x0,63
=0,126 v'P(A) xP(B)=P(A
1.e. P(A) x P(B) =P(A and B) and B)
Therefore A and B are independent/Dus is A en B onafhanklik v conclusion
3)
11.2.1 | 77 =823 543 v
)
11.2.2 | 7'=5040 vVl
()
11.2.3 | There are 3 vowels — 3 options for first position v'x3
There are 4 consonants =>4 options for last position v x4
The remaining 5 letters can be arranged in 5x4x3x2x1 ways v 5x4x3x2x1
3%(5x4x3x2x1)x4=1440 v answer
Daar is 3 klinkers = 3 opsies vir die eerste posisie
Daar is 4 konsonante = 4 opsies vir die laaste posisie
Die oorblywende 5 letters kan as volg gerangskik word
S5x4x3x2x]1 ways/maniere
3x(5x4x3x2x1)x4=1440 (4)
11.3 Orange 00
h
Orange VP(O) =
t+2)
Yellow oY y ( 2 )
P(Y)=| —
) t+2)
Orange YO
Yellow
Yellow ¥Y
52
P(Orange Orange) + P(Yellow  Yellow) = 100
el ) 2005
t+2 \t+2 t+2 M Ne+2) 100 t+2
v P(Y.Y)= [%]-
=— v

: + — =
r+dr+d T +dr+d 25
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Probability Memo

25(¢* +4)=13(* + 4¢ +4)
3t' =13t+12=0

(3t—4)r-3)=0
=3 ¥v't=3 (noca)
There are 3 orange balls in the bag/Daar is 3 oranje balle in die
sak
(6)
[17]
Question 10 Feb March 2016
10.1.1 | 160 v answer
(1)
10.1.2 v 60
}WJJ)=jgl
160
_3
8 ) v answer
=0375 (2)
10.1.3 P(Male) x P(Caffee) = P(Male and Coffee) ¥ formula
P(Manlik) = P(Koffie) = P(Manlik en Koffie) 20
3.,80_°5 Y 160
8 160 160 b
3 b v —
—— 160
16 160
165 =480
b=30 v’ answer
&)
1021 6! V6!
=6xixdx3x2xl
=720 v answer
10.2.2 | number of ways Xoliswa sits next to Anees/
getal maniere waarop Xoliswa langs Anees sit
_51%2 v 51x2
; 2-4[} v answer
OR/OF
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Regard Xoliswa and Anees as a single entityv/Beskou Xoliswa en Anees as
een v 51+ 5!
Number of ways in which 5 passengers can be arranged = 3!
Getal maniere waarop J passasiers gerangskik kan word = 3!
50 3! different arrangements for XA and 3! different arrangements for v answer
AX
So 5! verskillende rangskikkings vir X4 en 3! verskillende rangskikkings
vir AX
: . (2)
number of ways Xoliswa sits next to Anees
getal maniere waarep Xoliswa langs Anees sit
=51x2
=240
1023 |  npumber of ways Mary s at an end of the row on the left = 1x 5!
number of ways Mary 1s at an end of the row on the nght = 5!x1 v'both LHS
and RHS ways
total number of arrangements =6 ! v
_ _ Slxl+1x3! ¥ setting up
P(Mary is at an end of the row )= T probability
= ! v answer
3
getal maniere waarep Mary aan die eindevandiery linksis =1x 35! (4)
getal maniere waarop Mary aan die eindevan dieryregsis =5x1
totale getal rangskikkings =61
51 51
P(Mary is aan einde van die 1) = %
1
=3 [15]
Question 10 May June 2016
10.11 P le/Vroulik) = 70 —?—ﬂdl? Vo
(a) (Female/Vroulik) = 150 15 v answer
2
10.1.1 v y
(b) P(Female playing tennis/Vroulik speel tenms) = % = % =013 answer (1)

Sponsored by Anglo American Platinum 97 Compiled by XL Education



Probability Memo

10.1.2

P(Female/Vroulik) = —
150
- . 70
P(Playing/Speel tennis) = —
150
P(Female plaving tennis/Vrouliks speel tennis) = % =013
5
70 4900

T0
P(Female/Vroulik) x P(Play 1 tennis) = = =022
(Female/Vroulik) x P(Playing/Speel tennis) (ISUIISD] 77500

P(Female plaving tennis/Vroulik speel tennis)
# P(Female/Vroulik) x P(Playing/Speel tennis)
Therefore the event of playing tennis 15 not independent of gender./

Dus 15 die gebeurtenis om tenmis te speel nie onathanklik van geslag nie

v P(Play ten) =?_—':'
150

v

( 70 70 ]_ 4800

150 0150 22500
0,22

P(Eplay )+
P(F)«P(Play t)

Not independent
(3)

OR/OF
P(Male/Manlik) = 20
150 20
f’ F -
P(Playing/Speel tennis) = — P(Play ten) = 755
150
P(Male playing tennis/Manlik speel tennis) = % =0.33333 ;
: e ; 80y 70 5600 - 80 Y 70} _ 5600
P(Male/Manlik) x P(Playing/Speel tennis) = (150115(}] = >5eo5 = 023 (=)=
=0.25
P(Male playing tennis/Manlik speel tennis) P(M play 1
. . : o~ P(Mplay t) =
# P(Male/Manlik) = P(Playing/5peel tennis) P(M) % P(Play )
Therefore the event of playing tennis 1s not independent of gender./
L . . . . ) Not independent
Dus 1s die gebeurtenis om tennis te speel nie onafthanklik van geslag nie.
(3)
OR/OF
P(Male) = 80
150 v 80
20 P(not play ten) = 150
P(MNot playing tennis) = —
150
: . 80 v
P(Male not playing tenmis) =——=10,53333
150 [ 50 I s0. ]= 5400
P(Male) x PQNot playing tennis) = [ —2 | =0 | = 6400 _ g 10AIse) 2
150 A 150 ) 22500 P[Mm}rplaw:_t};
P(Male not playing tennis) # P(Male) x P(Not playing tennis) v (M) x P{Nq;t play )
Therefore the event of playing tenms 1 not independent of gender. Not independent
OR/OF
(3)
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P(Female)= 70
150 v 20
P(not play ten) = —
P(Not plaving tennis) = ﬂ 1o
150 v
- 20 70 ¥ 80 ) _ 5600
P(Female not playing tennis) = 50~ 0.3333 [ﬁlﬁ] =S3508
=025
. . T0 Y 80 5600
. = - -0
P(Female) = P(Not playing tennis) _(lﬁﬂ][lﬂﬂ] =33500 - 0,25 V,,PL"F not play ) =
P(Female not playing tennis) # P(Female) x P(Not playing tennis) B(F) x P(Not play {)
Therefore the events of playing tennis and gender are not independent. Not mdependent
(3)
10.2 P(B)=1-P(B")
=1-0,28
=0,72 v P(B) =072
P(AorB)=P(A)+P(B)—P(A and B)
096=024+072—-P(A and B) v P(A) .=D..34_
¥ substitution into
0,96 =0,96—-P(A and B) correct formula
P(AandB)=0 v P(Aand B)=0
Events A and B are mutually exclusive
Gebeurtenis A en B is onderling uitsluitend @
[10]
Question 11 May June 2016
11.1 2x2!x7'=20160 v 2x2!
v !
v' 20 160 (3)
112 | All seated1in 9! =362 880 ways v" 9! or 362 880
Gairls seated together 1n 4! ways.
With the girls as one unit they can all be seated 1n
41 6! ways = 17280 v 416! or 17280
: ) L 4 6!
P(all girls seated together/al die meisies sit saam) = o
_ 17280 , 17280
iﬁEEED 362880
21 L or 0.047619
=0,047619... 21
= 4.76% or 4.76%
(3)
[6]
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Question 11 November 2016
11.1
Watches TV | Do not watch Total
during exams TV during
eXams
Male B0 a 20+a
Female 48 12 60
Total b 32 160
a+12=32
a=20 va=20
b:f,:rﬁ vb=128
- (2)
112 | No v No
. .20
P(M and not watching TV) = 160 =0 v reason
2
. A 128 4 . v'128
1131 P[watchmg'["i'}:EZE:D.S:SD":u v'160
(2)
. | 2 3
11372 P{female and not watching TV )= E = E =0075=75% v 12
v 160
(2)
[8]
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Question 12 November 2016
We want to create codes that are even numbers greater than 5000
The digit 6 can be used mn one of two places m these codes and
therefore this presents two scenanos.
O wil kodes kry wat ewe getalle groter as 3000 is. Die syfer 6
kan in rwee posisies in die kode gebriik word en fwee opsies is
moontlik:
CASE 1: The first digit 15 a 6./Die eersie syferis'n 6.
6 2
4
- - ]l 5w ]
1 ® . ! | £ 2 7 40
Number of codes starting with 6 /Gefal kodes wat met 6 begin.
=1x3x4x2=40
CASE 2: The first digit 15 a 5 or 7./Die eersie syferism 5 of 7.
= 2
5
4
L 6
2 % 5 ® 4 % 3
Number of codes not starting with 6 /Getal kodes wat nie met 6
begin=2x5x4 x3=120 w5
Therefore total number of possible codes /Die totale gefal v 120
moontlike kodes =40 + 120 = 160.
* 160
151
OR/OF
(3x5xdxl)+ (3xTxdxl)+(2x5x4x1) " (3x5x4xl)
= 60 + 60 o+ 40 Y (xSxdxl)
160 v (2x5x4x1)
- ¥ 160
OR/OF Bl
o |3
(3x5xdx3)=(1xTx4x1) H’E ijufi
= 180-20 xIxdxl)
= 160 ¥ 160
[5]
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