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QUESTION 1
1.1.1 x=0or x=4 AAV'Y answer (2)
1.1.2 2% +3x=7=0 AV standard form
CAVY substitution
2
x= —FFEN3) —4@ED into formula
2(2)
x=1270rx=-2,77 CAVY 1,27
v _ (4)
Penalise 1 mark for CA 2,77
incorrect rounding off .
L13 | (x—1)(x-4)>0 AV factors
A | P
1W4
x<lorx>4 CAv x<l1
CAV x>4
OR OR
(x=1)(x—4)>0 AV factors
=+ _I +
1 ' 4
x<lor x>4 CAY x<I
CAY x4 3)
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1.1.4 (3I _3)(3x_7)=0 AV factors

3= or 3 =7 CAv 3" =3 or

3 =7
log,7=x

CAV using logs

x=1 1,77 =x
CAV x=1

OR
CAV x=1,77
OR

Let 3 =m .. 3> =m’
m>=10m+21=0
(m=3)(m-7)=0

m=3 or m=7

AY m=3 or m=7
3*=3 or 3 =7

108, 7= CAV 3" =3 or
x=1 or 1,77 =x 3 =7
CAY using logs )
CAv x=1
CAV x=1,77
1.2 =2 Wil 3) AV equation (3)
(2—y)2+y2 +6(2-p)-4y+4=0 CAVY substitution
4—4y+ 3y’ +12=6y -4y +4=0
2y’ -14y+20=0
Yy =Ty+10=0 CAY standard form
(y-2)(y-5)=0 CAVY factors
y=2ory=5 CAV yinalues
x=2-2=0 CAVY x values (6)

x=2-5=-3
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1.3 For equal roots A=0
25-n* =0 AV 25-n"=0
(5—11)(5—11):0 AV factors
n=15 CAVY answer
OR OR

For equal roots A=0

25=n’ AV 25=n’
- CAY
"= answer only = full marks answer 3)

[23]
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QUESTION 2
2.1.1 3; 7 1 jm e —————— 399.
a=3
d=4
n=20
T, =a+(n-1)d
T, =3+(20-1)4 AV substitute into
0 correct T,
formula
Tzﬂ =79
OR CAY answer
3; 7511 jm————— —————— 399. OR
4; 4;4; .........
T, =4n-1
T,y =4n-1
T,, =4(20)-1 AV substitute into
correct T,
Ly=79 formula (2)
CAV answer
2.1.2 T.=399
T =a+(n-1)d
399 :3+(n—1)4 AV substitute into
correct T, formula
396=(n—1)4
O=n-1
100 =1 CAY answer
OR
OR
T =399
T, =4n-1
399 = 45— ] AY substitute into
correct T, formula
400=4n
100=n
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CAV answer (2)
2.2.1 Ii=a
T,=a+24
T, = a+(13—l)d
a+24=a+12d AY a+24=a+12d
24 =12d
2=d AV iglen )
222 n
S =—|2a+(n-1)d
= "[20+(n-1)d]
200 CAY substitute into
S0 =——|2(a)+(200-1)2
200 2 [ ( ) ( ) ] the correct
formula
S0 = 100(2a +398)
Sy00 =200a+39 800
CAV answer
T =a+(n-1)d
T, = a+(200-1)(2)
= a+398
n (2)
S =—(a+!
n 2 (a )
S,,, = @[a +(a +398)] CAVY substitute into
2 the correct
formula
S, =100(2a+398)
= 200a+39 800
CAvY answer
[8]
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QUESTION 3
3.1 1115 27;49; 77; 111; 151; .o,
10; 16; 22; 28; 34; 40; .........
6,6; 6; 6; 6;.........
The third/term is 27 AY answer (D
3.2 Second'difference is 6
2a=6
a=3 AV a=3
10=3a+b
10=3(3)+b
I=5b CAY b=1
1=3+1+c
3= CAY ¢=-3
T =3n%+n-3 CAV answer
OR OR
-3 = 5 27N | ; ..........
-3 165 225 28; 34; 40; ...
 m s a1 g el
2a=6
a=3 Av a=3
T =an’ +bn+c
49 =3(4)" +b(4) +c
77=3(5) +b(5)+c
49=48+4b+cC............ (1)
T1=T5+5b+c...........(2)
28=27+b .oeiiiiannn. (2)—(1)
L=b CAY b=]
49 =48 +4(1) + ¢ Ay e
-3=c
CAY' answer (4)
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T, =3n"+n-3
3.3 First difference 10; 16; 22; 28; 34; 40 ...
6; 6; 6; 6; 6; ..

I:1=6n’+4 A‘/T;:6n+4

418=6n+4

414=6n

69 =n CAY value of n

70=n+1 CAY between T},
and T,

" between T, and T, OR

OR

Av 418=T, -T,
418=T, —T.

418 =3(n+1)" +(n+1)-3-(3n*> +n-3)
418 =3(n* +2n+1)+n+1-3-3n> —n+3

418=3n*+6n+3+n—-2-3n">—n+3

418=6n+4

414=6n

69=n CAY value of n

T0=n+1 CAV between T, G)
.between T, and T, and T3,

8]
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QUESTION 4
4. 1 .l T; =X
T, =x+l
L
. x+1 AY answer (1)
x
4.1.2 I,=T,xr
x+1 v x+1
T3:(x+l)x " CAY (x+1)x .
(x+ 1)2 CAV answer (2)
T3 =
4.1.3
(2+1) 3 CAY value of r
y = = —
2 2
--no, sinee r>1 CAV answer with @)
OR motivation
No, for the series to converge: — 1 <r<1
4.2 For AP:
T,~T,=T,~T,
a—6=b—a
20=6=bh..ccccorvcurue. (1) A equation (L)
For GP:
L_L
I T
b_16
a b
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LNV T AVI@INE UL

16a=5b".......... (2) A equation (2)

16a =(2a—-6)’

16a = 4a5+24a+36

0 =4a>=40a +36 CAY standard form
0=al —10a+9
0 :(a—l)(a—Q)
- CAY values of a
a=lor 9
b=2(9)-6=12 CAV values of b
b=2(1)—6=-4 ()

[10]
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QUESTION 5
5.1 x=3 Av’ answer
y=—-1 AV answer (2)
5.2 X — intercept:
3 v B
0:3—————1 Av sub y=0
=X
1:;3
3—x
3—x=-3
x=6 CAY x=6
. -3 AV y=-2
—intercept = ———-1=-2
y p 3-0
OR
OR
y=——
—(x=3)
3
=——-1
4 x-3
X — intercept:
0 3 1 Av sub y=0
Cx-3
=3
x=3
x-3=3
6 CAY x=6
xX=
y —intercept = i—1——2 AV o)
0-3 r=r (3)
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33 '
A shape
CAY intercepts
% e e " cav asymptotes (3)
5.4 y=—X+c
—-1==3+c¢ CAVY sub (3;71)
2=c
y=—x+2 CAVY answer
OR OR
-3
y= -3-x B
y=(3-x)-1 AV 3-x)-1
y=-x+2 CAV answer
OR OR
Y= T3 -1
y=—(x-3)-1 AV —(x-3)-1
v=—x+3-1
y=—x+2 CAV answer (2)

[10]
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QUESTION 6
6.1 m =tan135" AY m=tan135"
m=-1 AY m=-1 )
SLy=—x+2
6.2 0=—x+2 AV equating to zero
x=2
5(2;0) Av answer (2)
Answer only = full marks
6.3

y=a(x-x)(x—x,)

y:a[x+%}¢-z)

1
—12 = 1+—|(1-2
a( +2]( )
2

8=a

y:S[x+%J(x—2)

3
=8| x’—=x-1
v 5]

y=8x*-12x-8

Accept method of simultaneous equations

AV sub xzé and

x=2
AV sub (1;—12)

AvY a=8

yS(xz—%x—l} (4)

6.4

b

X=—
2a

_—(-12) _3

28) 4

SO

3,25
4 2

AY" x value

CAY substitution

CAY y value

Copyright Reserved

Please Turn Over


happy
Rectangle


September 2023 Preparatory Examinations

OR
g'(x)=16x—12
0=16x—12
12=16x

OR

x-intercepts S(2;0) and R[—%;O]

midpoint x =

OR

Av 0=16x-12

CAY x value

CAY y value

OR

AV subst into
correct
midpoint
formula

CAY x value

CAY y value

OR

AV completing the
square
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( 3}2 25
y = 8 xX— _—
4 2 CAv'¥Y x value and
y value
V(é;—_%) 3)
42
_ v
6.5 i =25 CAY answer (1)
6.6 3 CAVY answer
x>=
OR OR
(~1)(16x—12)<0
—16x <-12
> 3 AVY answer (D
4
6.7 T( y lj AY" x - coordinate
2 AY" y —coordinate (2)
[15]
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QUESTION 7
7.1 (4-1) AY' answer (1)
7.2 y=log, x
—-1=log,4 AY sub(4;-1)
-1 .
a’ =4 AV a'=4
1
a=—
4
2
7.3 1Y
(3)
4 Av answer (D
74 A(-1;4) and B(1;0) AY B(L0)
CAV sub points A
= J(=1-1) +(4-0Y p
AB \/( ) +( 0) and B
AB = J4+16 =20
CAV answer
AB = 24/5 = 4,47 ©)
7.5 x>4 Av answer (D
8]
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QUESTION 8

8.1 | a=P(1-i)

12 Y AV sub into correct
10767,26 £ 15800(1_ﬁj formula

10767,26 :( )n
15800 ’
CAY correct use of
logs
10767,26
80| 5500 )"
2,999998...=n
CAv answer
n=3years 3)
8.2 N
[HLHHL]
100 m
, 7 64V AV subst into correct
(1"'@] - (14— 200 J formula
2
r=100 (1+7’64] -1
200 (2)
r=7.79% CAY answer
8.3.1
Ty T Ty T Ta
—_ |
R500 RS500 R500 R500

szﬁnjf—q
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58\ - T AvY values of i & n
500 (l+ : J -1
pe 1200 CAY subst into
B 5,8 correct
1200
= RI12 691,25 CAY answer
(3)
8.3.2 | R368400-RI12691,25=R355 708,75 CAVY
R355 708,75
x| 1=(1+i)"
i
) 1_(1+ 10’4]—72 CAY sub intto
1200 formula
355708,75 = 0.4
1200
R6661,78 = x CAY answer )]
833 x| (1+1) 1]
Balance Outstanding = P(1 +H)' - —— 4
g (1+) ; CAY
56
10.4 56 355708,75[1 + 10’4J
6661,78 (1+ ’ ] -1 1200
3557087514104 | 1200
’ ( 1200] - 10,4 Cav .
1200 6661,78 (1+ 10’4] -1
1200
10,4
1200
Balance outstanding = R99 128,46 CAv R99 128,46
OR OR
Remaining instalments = 72-56=16
16 Avin=16
6661,78 1—[1+10’4J _
Bal B 1200 CAY subst into correct
alance = 10,4 formula
1200
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= R99128,52

CAVv R99128,52

(€)

[15]

Copyright Reserved

Please Turn Over



happy
Rectangle


September 2023 Preparatory Examinations

QUESTION 9

Penalise ONCE for incorrect notation, either in 9.1 or 9.2.

9.1 f(x)=2x"+9
Sx+h)=2(x+h) +9
=2x° + dxh+2h* +9 AVY calculating f{x + h)

F(x+h)-f(x)
h

/' (x) =tim

2x* +4xh+2h* +9-2x> -9

f(x)= lim P CAV sub into formula
2
f(x) Mim dxh+2h
=0 h CAY simplifying
o h(4x+2h)
x)=lim——+~
S (x) P h CAY factors

f(x)= £i1134x+ 2h

P-4 CAY answer
x)=4x
(5)
921 | y=2x"+x AY product
d
d_i =4x+1 CAVY answer (2)
9.2.2 Jy+x=x+3
—\ 2 A squaring both
( y+x) —(x+3) sides
yrx=x +6x+9 AV correct product
y=x"+5x+9
% =2x+5 CA‘/ aANsSwer (3)
9.2.3 L 1
%{h‘ +3x 2} AV 4x By 2
4y —£x_% CA CAv'Y each term G)
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93.1 | f(x)=x"+1 - AvY' A v answer (2)

932 | AtPx=2,y=2"+1=9

P(2:9) CAY y —coordinate

m=12 CAY m=12

v=12x%¢

9=12(2)+c

—15=c

y=12x-15 CAVY answer 3)

[18]
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QUESTION 10

10.1 f(x)=ax’ +bx’
() =a(y +b(1Y =a+b i‘: 151;123; .
J@)=a@y4b(2)" =8a+4db AY correct subst into

_ average gradient
Ave grad= —f(22) _ {(l) formula
Ave grad = Satdb-a=b 4b]_ azb
55=T7a+3b..ccccccoiiini. (1)
f'(x)=3ax’ +2bx
J'(6)=3a(6)" +2b(6) AV equation (1)
—18:]0861+]2b .................... (2) A\/ equation (2)
()x4: 22=28a+12b...ccccccuerereanenn. 3)
AV solving
40 = —80Gerremroeeeereererreeen. 3)-(2) simultancously
-1
——a
2
-1
55=17 [—J +3b
2

5,5=-3,5+3b
9=3b 5)
3=b

10.2 2 AV f(x
f(x)= +6x S
0= —3x° 1 6x CAv_lequating

2 /(=49

0=-3x"+12x
0=x"—4x
0= x(x—4)
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x=0or x=4
L x=4 CAY x=4 (4)
AtN x=4 .. y%l(4)3+3(4)216
N(4;16) CAY y=16
103 | /"(x)=3x+6 CAY f'(x)
-3x+6>0 CAY -3x+6>0
-3x>-6
x<2
k=2 CAY answer (3)
OR
f"(x)=-3x+6
0=-3x+6
x=2
Sk=2
OR
Midpt x =——=2
k=2
[12]
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QUESTION 11
11.1 Volume = Ibh
25=(1,5x)(x)# AV substitution
v
75 AV answer (2)
7=h
1,5x
11.2 Area = 4(E5x)h+3(1,5x)x + 2xh AV substitution in
to SA formula )
Area = 4(1,5x)x—= —+3(1,5x%) + 2x 25 . AV substituting A
1, 1,5x
Area = @ +4,5x7 +5—0
X 1,5x
11.3 -1
A= 100x" +4,5%° + 2%
dd > 100x™
E-—lOOx +9x— A/ﬁ=0
dx
0- 2100, 100
X 3x
0=-300+27x"-100
0=27x’-400 T .
CAV simplification
400 =27x°
400
X =3—
27
x=2,46 CAVY value of x
3)
171
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QUESTION 12
12.1 a=4 AV

b=13 AV

c=5 AV

d=4 CAV

e=6 CAV (5)
12.2 | Greybound bus = 23 people CAV answer (1)

WP
12.3 P(only one bus) = 6+4+2 _ 12 _ 3 CAY adding (2)
40 40 10 CAV answer
8]
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QUESTION 13

13.1 | 8!ways =40 320 ways

AY 81OR40320 | (1)

13.2 Ix 61+ 1x6k 1 =1440 ways
OR
2x6x1=T440ways

AY 6!
Av 1x61
AY 1440 (3)

13.3 _[@xsh  @xsy]_2
1440 1440 | 3
OR

1440 — (215142151
1440

_2

AV subtracting from1
CAY" denominator
AV 215!

CAV answer

(4)

8]
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