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>mber 2024 Preparatory Examinations

QUESTION 1
1.1.1 x(x=5)=0 v'A factors
x=0or x=5 Answer only: :; A answer (0)
Full marks CA answer (5) )
I+.(2)? — —
1.1.2 X = 222 ~46)(=6) v'A substitution into formula
2(5) Answer only:
x=0,91o0r —1,31 2/3 v'CA answer v'CA answer
(3)
Penalise for incorrect
rounding only in this question.
1.1.3 2°2-32"+) =12
2" (3 —gj =12 v'A factors
2
2" (éj =12
2
2" =8
2"=2" OR x=log,8 v'CA prime bases (or use of
=3 logarithms)
N v'CA answer
3)
.14 | 2x+3)2x+3)>0 v'A factors
CV: _3
2
\‘/ + 0 +
+ » OR < ¢ |
+ 3 + 3
: 2
xeR, but x#—= OR x<—-= or x>—é OR vA xeR: vCA x¢—%
(3)
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1.2 2x—y+1=0
y=2x+1 VA y=2x+1
& +x(2x+1)—(2x+1)=3x-2 v'CA substitution
X 4+2x7 +x-2x-1-3x+2=0
3x*—4x+1=0 v'CA standard form
Bx-DH(x-1)=0
x:% or 1 v'CA x-values
1 5
=2 - |+l ==
’ (3) 3
y=2()+1=3 v'CA vy -values
(%)
OR OR
2x—y+1=0
2x=y-1
_y-1 |
2 VA x=2_2
~1Y -1 -1 2
u R S e
2 2 2 v'CA substitution
2 2
y —2y+1 ¥ y_y:3y 3.,
2 2 2
v —2y+142y*—2y—4y=6y—6-8
3y’ —8y+1=6y-14
3y —14y+15=0
Gy—5)(y-3)=0 v'CA standard form
y=§ or 3
3 v'CA y -values
5
=1
x=3__ =
2 3
ngzl
2 v'CA x -values
®)
1.3 X —2x-3=y"-2y-3 v'A expanding
v'CA standard form

¥ =y =2x+2y=0
(x+ y)(x—y)—2(x—y)=0
(x—y)(x+y—2) =0
x—y=0 x+y-2=0

N/A x=2-y

v'A factors (x+y)(x—y)

v'CA factors

v CA answer =277 only
®)

[22]
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QUESTION 2
2.1.1
3 8 15
5 7
\ /
2
2a =2
a= 1 v A a= 1
5=31)+b
h=2 vCA b=2
3=1+2+c v
T =n’+2n v'CA answer
€)]
2.1.2 n’>+2n=1700 v'CA equating T, to 1700
n*+2n—-1700=0
" —b++/b* —4dac
2a
~2:,/2* - 4(1)(1700)
n= 5 (1) v'CA substitution into formula
n=40,24 or n=-4224 v'CA values of n
n is not a natural number and therefore 1700 is not a term in the v'CA 1700 is not a term in the
sequence. sequence
C))
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22

1-2)A+2)+B-4)3B+4)+(B-6)(5+6)+(7-8)(7T+8)+

..... +(399 — 400)(399 + 400)

= (=D)B)+ (=1)(T) + (=D)A D) + (=DAS5) +.........

=-3-T7-11-15. o -799

a=-3 d=4
T, =a+(n-1)d

-799=-3+(n-1)4
n =200

S = g[2a +(n-1d] OR S

S0 = %0[2(—3)+ (200~ 1)(—4)]

=-80200

OR
P43 45 7 F e +3997
=(2n-1)’

224 —6" =8 — s — 400
=—(2n)

=(2n-1)" —(2n)’

=4n’* —4n+1-4n’

=—4n+1

2n=400 OR
n =200

2n—-1=399

200

D (-4n-1)=-3-7-11.....
n=1

S = %[Za +(n—-1)d]

Szoo =

(=D(799)

g(a+l)

2—20 (=3-799)

=-80200

v’ A factors

v'A arithmetic series

v'CA n=200

v'CA substitution in S, formula

v'CA answer

)
OR

VA (2n-1)" =(2n)’

VA 4n+1

v'CA n=200

S0 = %[2(_3) +(200-1)(-4)] v'CA substitution in S, formula
v'CA
80000 answer 5
[13]
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QUESTION 3
3.1.1 81; m; ﬂ; .............
3
m m
m_ 3 m 3
R I VA —=2
81 m A 81 m
m_1 OR m? = 31m
81 3 3
3m =281 m* =27m | Answer only:
m=27 m=27 Full marks v'A answer
)
9 1 t—1
310 28{5) =81+27+9+3+....
=1
a=281 v'A value of a
1
’”Zg v'A value of r
alr" -1
el
r—1
9
81((;) —1]
y=—— v'CA substitute into formula
L.
3
9841
=1 121,49 v'CA answer
4
12 3 333
321 |a==; d=Z; T,=== 3
T =a+ (n - l)d 5
333 12 3
= = +(” _1)(_j v'A substitute 333 into
5 5 5 5
333=12+3n-3 formula
333n=324 v" CA substitute d into formula
n=108
v'CA answer
4
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322

12_3‘ 18 21 24 27_6_ 66- 333
57 5 57 g gy arE VA %denti'fying one more term
that is an integer
Terms that are integers:
3:6;9; ..., ; 66 v'A correct sequence
T,=a+(n-1)d
66=3+(n-1)3 v'CA substitution
66=3+3n-3
3n=066
n=22 v'CA answer
OR OR
The following terms are integers: v'A identifying the position of
I,; T ... T, one more term that is an integer
Sequence: 2; 7;12; ....... 107 v A correct sequence
T,=a+(n-1)d
107=2+(n-1)5 v'CA substitution
107=2+5n-5
S5n=110
n=22 v'CA answer
“)
[14]
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QUESTION 4

4.1

XX =2x-3=0
(x+1)(x—3)=0

x=-1or x=3

v'A factors

P(—l : ()) Q(3 : 0) v'CA answer v'CA answer
3)
4.2 At turning point: x=—
2a
—(-2
= M v'A substitution
2(1)
1 v'CA x-value
y=1° —2(1)—3:—4 v'CA y-value
T(l T 4) (3)
OR OR
h(x) = (x> -2x+1)-3-1
h(x) = (x —1)2 -4 v'A completing the square
T(l ;—4) Answer only: v'CA x-value
2/3 v'CA y-value
OR 3)
OR
x-value at TP: = szz
_—1+3 v'CA average value of x-
2 intercepts
- 12 v'CA x-value
y=1"-2(1)-3=—4 v'CA y-value
.'.T(l ;—4) (3)
OR OR
W (x)=2x-2=0 v'A derivative = 0
= 12 v'CA x-value
y=1-2(1)-3=—4 v'CA y-value
T(l ;—4) (3)
4.3 x=0 v'A answer
)
44 g=2-2 VA g=-2
X
Substitute P(—l ; O) : 0= %—2 v'CA substitution
a=-2 v'CA answer (3)

Copyright Reserved

Please turn over



happy
Rectangle


GRADE 12
Marking Guideline

4.5 Yes, it is a function v'A answer
For every x-value, there are only one y-value
OR v'A justification
It passes the vertical line test. 2)
-2
4.6 X' —2x-3=—""-2 v'CA equating
X
X =2x*-3x=-2-2x
X —2x"—x+2=0 v'CA simplification
x’ (x—2)—(x—2) =0
(x=2)(x*-D=0 v'CA factors
(x—2)(x—l)(x+1) =0
x=—1 or x=1 or x=2 vCA x value
AtK: x =2
y=_72_2=_3 v'CA y value
K(2;-3) @)
4.7 xe(-1;0) or xe(1;2) vCAV'CA xe(-1;0)
\/ .
OR CA xe(1;2) 3)
OR
—1<x<0 or 1l<x<2 vCAvVCA -1<x<0
vCA 1<x<2 3)
[20]
QUESTION 5
5.1 —2x+3=0 v'A equating to 0
(22
2 Answer only: VA x=2
Full marks 2
2)
5.2 27 x+627" <0
227%x+6272" <0 v A splitting exponents
—2x27+3.27 <0
27 (-2x+3)<0 v'A factorisation
3
5<x£3 v'CA v'CA answer
4)
5.3 prx=2" v'A swapping x and y
y=—log, x v'CA answer
(2)
OR OR
5
p:x=|— v'A swapping x and y
2 Answer only:
y=log, x Full marks v'CA answer
2 (2)

Copyright Reserved

Please turn over



happy
Rectangle


~ GRADEI2
Marking Guideline

1

5.4 range of f~' = domain of f
—4<y<3 v'v A A answer
@)
55 Intersection between y=-2x+3 and y=x:
2x+3=x vA 2x+3=x
—3x=-3
x=1 v'A x-value
y=1 v A y-value
3)
OR OR
flix==2y+3
_—x+3
y > 3
oy43o X3 VA 2x+3=F
x=1 v'A x-value
y=1 v'A y-value
)
OR OR
x=—x+3 \/sz_x+3
2
x=1 v'A x-value
y=1 v'A y-value
3
[12]
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QUESTION 6

6.1

A=P(+i)"

.\16
13460 = 6500(1+i]

ijm 13460
+L] =222
4 6500

i 13460
+ — =16
4 6500

i=0,1862=18,6%

vAn=16
v'CA substitution

VOA 1+1216/13460
4\ 6500

r=18.6 v'CA answer "
x| (1+1) 1]
i
0,08’
x(| 1+ 12 -1 v'CA substitution
65000 = 0.08
12
65000x 208
_ 12
17
(1+ 0, 08] )
12 L,
X=R3623, 67 CA answer (3)
x[l— 1+i }
6.3.1 P= ( )
I
7000{1—(1+ O’llj :|
R650 000 — 12 ‘/A SubStitlltiOIl
0,11
12
650000 11 011\
IS VI 1_[“ _j
7000 12
( 0,1 1]‘” 25
1+ =—
12 168
log, ,,, (2) =-n v'CA use of logarithms
(22 168
n=208,7788941 v'CA value of n
208 instalments of R7 000 v'CA answer
4)
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~0,7788941
7000 1—(14— 0’11j
12

6.3.2 | Outstanding balance at T,y =

0,11

12
=R5 408,18

0,11
Final payment = 5408,18(1+ = J

=R5 457,75
OR

Outstanding balance at T,

0,11

)

= 650000(1+
12

7000| | 1+
0,1 1)2"8 K

v'CA value of n

v'CA substitution in present
value formula

v'CA compounding

v'CA answer 4)

OR

208
vCA = 650000(1+ Ol,ilj

208
7000 (1+ 0’11) -1
12

0,11
12 vCA —
—R5 408,18 011
12
0,11 v'CA compounding
Final payment =5408,18(1+ = )
v'CA answer 4)
=R5 457,75
[15]
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QUESTION 7

Penalise once only for incorrect notation in 7.1.

7.1 f(x)=—x>+x
f(x+h)= —(x+h)2 +(x+h)=—x"=2xh—h>+x+h v'A value of f(x+h)
. h)—f(x)
S h—0 h
=X =2xh—h*+x+h— (—x2 + x) v'CA substitution into correct
= ;}I_I?o h formula
. —xX"=2xh—-h +x+h+x*—x
= lim
h—0 h
i 23R
T v'CA simplifying
. h(—2x —h+ 1)
= ;gnof v'CA factors
= lim (—2x—h+1)
h—0
=-2x+1 v'CA answer
5)
7.2.1 y=x (4—x*3)
y=4x -1 v'A product
dy 2
. 12x v'CA answer
(2
2
722 | fo=213
Jx
2x
f)=—F+—
X2 x?
3 1 3 L
f(x)=2x2-3x 2 VA2, VA -3x?
1 3
f(x) =3x2 —%x 2 1 s
VCA 3x2; vCA —%xz
(C))
[11]
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QUESTION 8
8.1 0=—%x+2 v'A equating to zero
lx:2
2
x=4
~.Q(4;0) v'A answer
(2)
8.2 n=—4 v'CA answer
(1)
8.3 0=(x-1)" (x—4)
x=1or 4 v'CA values of x.
PQ =4—-1=3units v'CA answer
(2)
8.4 f(x)=x"—6x"+9x—4 v'CA multiplying out
f/(x)=3x*-12x+9 v'CA derivative
3x* —12x+9=0 v'CA equating to zero
X’ —4x+3=0
(x-D(x-3)=0
x=3 v'CA value of x
y=(3)"-6(3)" +93)-4=—4 v'CA value of y
5S3;-4) (&)
8.5 f is concave down at x=0. v'A concave down
€9)
8.6 To determine where f'(x) = gradient of h:

- 3x7 —12x+9:—l
2

3x’ —12x+%:0

~(-12)+ J(—12)2 —4(3)[129)
2(3)

x=1,09 or x=291

X =

. o 1
v'CA equating derivative to )

v'CA standard form

v'CA substitution

v'CA v'CA values of x

(©)

[16]
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QUESTION 9

9.1

H (1) =20-10t
0=20-10¢
t =2 seconds
Max height: h(2)=-5(2)* +20(2)+1

v'A derivative
v'CA equating derivative to zero
v'CA value of ¢

v'CA substitution

= 21metres v'CA answer
5)
9.2 1+20t-5t> =0 v A equating h to zero
52 -20t—1=0
,_ 20+ J(=20)> —4(5)(-1)
2(5)
t=-0,05 or 4,05 v'A values of ¢
t = 4,05 seconds v'CA answer
3)
9.3 K (t)=20-5¢
h'(1,5)=20-10(1,5) v'CA substitution in 7’ (¢)
=5m/s v'CA answer
(2)
[10]
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QUESTION 10
10.1.1 | P(Female) = 648 3 v'A answer
864 4 (1)
648 108
10.1.2 | P(Female) x P(Positive) = 864 364 v'A P(Female) x P(Positive)
v 7
=i=0,09 A 0,09375 or 0,09
32
o 81
P(Female and Positive) = —
864
3 v'A P(Female and Positive) =
=300 0,09375 or 0,09
P(Female and Positive) = P(Female) x P(Positive)
Events are independent. Testing positive is independent of v'A conclusion
gender. 4)
OR OR
216 108
P(Male) x P(Positive v iti
( ) ( ) = 2 6 4 3 6 1 A P(Male) x P(Positive)
v
1 1 003 A 0,03125 or 0,03
BEY
.. 27
P(Male and Positive) = —
864
1 —0.03 v'A P(Male and Positive) =
T3 0,03125 or 0,03
P(Male and Positive) = P(Male) x P(Positive)
Events are independent. Testing positive is independent of v'A conclusion
gender. 4)
10.2.1 20x20x10x10x20x20 v A 20x20x10x10x20x 20
=16000000 number plates v'A answer
2)
10.2.2 20x19x10x9x18x%x17 v'A 20x19x10x9%x18x17
=10465200 number plates Also accept: v'A answer
18x17x10x9%x16x15
= 6609600
(2)
2x1x1 18x17
10.2.3 x jOiZ?;OSX Also accept: ji gumere‘ltor
1 2x1x10x9x 1615 enominator
= 6609600 v
190 CA answer
153
3)
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10.3 Let the number of red sweets be x.
P(at least one green sweet) = 1—P(no green sweets)
4 4
=1-| X VA 1—(1j
10 10
X 4
1- (Bj =0,9744 v A equating to 97,44%
4
2| =1-0,9744
10
4
(ij =0,0256
10
X2
10) 5
x=4 v'CA value of x
There are 6 green sweets in the bag. v'CA answer
4)
[16]
TOTAL: 150
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