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QUESTION 1

1.1

1.1.1

MATHEMATICS - FIRST PAPER (MATH)
B-x)(2x+3)=4
Bx +9—2x>-3x =4 J multiplication
2x> - 3x—-5=0 J std form
(2x=5)(x+1)=0 J factorise
x=g J or x=-1/ answers
2x2 +7x-5=0 J std form
«— ~b++/b*-4ac
2a
_ + 2 _ -
= (7)* \/(7) 4(2)(-5) J substitution
2(2)
_ -7++449+40
4
_ —7+489
4
x=061 V or x=-411 J answers

(-1 for incorrect rounding off)

4
x-3s — ; x>0
X
X —3x<4 J multiplication
x> —3x—4<0
(x=4)x+1)=<0 J factorise
* \ -
-1 4

-1<x<4 W answers

but x>0

O0<x<4 J answer

(4)
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MATHEMATICS - FIRST PAPER (MATH)

1.2

OPTION 1
2x+y=3... (1) X+y+x=y* (2
Sy =3-2x..(3) J
Subst . (3) into (2):
X2+ (3-2x) +x=(3-2x) J
X2 +3-2x+x=9—12x + 4x?
32— 11x + 6= 0 /

(Bx—-2)(x—-3)=0
X = 2 or x=3 J
3

Subst. into (3):
2
=3-2(— or
y (3 )

y=3-2(3)
5
= — J = - \/
3 3
OPTION 2
2x+y=3... (1) X+y+x=y*..(2)
3-y
== 7.3 J
X=— (3)
Subst. (3) into (2)
3-y 2 3-y 2
— ) +y+ = J
( 5 )7y +( > )=y
2
9-6y+y”, 37V _ e
4 2
9-By + y*+ 4y + 6 - 2y = 4y?
3y?+4y-15=0 J
(3y - 5)(y +3) =0 /
5
= — or y=-3 J
y= 3 y
Subst. into (3):
5
_ %73 3-(-3)
X= —= or x=
2 2
5
= — \/ = \/
3 3

y the subject

substitution

std form
factorise

both answers

answers

x the subject

substitution

std form
factorise

both answers

each answer
(7)
[21]
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QUESTION 2
0,12
21 3x=x(1+-—=)* J
3=(1,03)" J
log3
n=09° y
log1,03
= 37,167...
n = 9,29 years J
22 221 — i)™
p_ X[1 (1+ i)"] J
|
5000[1— (1+ 0’11;2)601
) 0,142 "
12
= R 213 930,57 J
Deposit = 250 000 - 213 930,57
=R 36 069,43 J
2.2.2 ]
i,= (14 mym 1 J
m
= (1 +—0’142)12 —1 J
12
=0,151616...
r =15,16 % p.a. J
2.3 AL
F x[(1+{) 1 J
I
x[(1+ 0’?;35)48 —1]
2 = J
325 000 0085
12
2302,8033... = x (0,40326...) J
R5708,62 = x J

substitution in formula
simplification

logs

answer

formula

value of n / value of i

present value

answer

formula

substitution

answer

formula

substitution

simplification
answer

(4)
[16]
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QUESTION 3
31 311 T, = ar™ J formula
T, = 32.(—%)9 J substitution
1
= —— J answer
16 (3)
3.1.2 no_
S = ar 11) / formula
I" -
32[(— 1) -1
= M J substitution
—1-1
= 21,31 0r Sadl J answer
(3)
3.2 n
> (19-2k)=0
k=1
7+15+13+ ...+ (19-2 k)=0 J series
a=17;d=-2
S, :%[2a +(n-1)d
n
0=—[217) + (n = 1)(-2)]
2 J substitution
0="1[34-2n+2]
2
0= g[36 _2n]
0=18n — n? J standard form
0=n(18 - n)
n=0orn=18 W answers (5)

[11]
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QUESTION 4

4.1

4.2

4.3

30 matchsticks

h2= 42 . 92
=16-4
=12

Height of 1 A is +/12
Height of 4 storey tower = 4412 cm
=8+/3 cmor 13,86 cm

3 ;9 ; 18 ; 30
First difference 6 9 12
Second difference 3 3

T.,=an’+bn+c

OPTION 1 subst n=1 ; n=2 ; n=3
Ti=atb+c=3 ........ (1)
T,=a(2)*+b(2)+c =9

=4a+2b+c=9 ......... (2) J
Ts=a(3)*+3b(3)+c = 18

=9a+3b+c =18 ......... (3) J
T,-T1=3a+b=6 and T3-T,=5a+b=9
3a+b=6.......... (4)
S5a+b=9...... (5)
(5)-(4): 2a=3 a=% J
Subst. into (4): 3 (%) +b=4

:E J
2
Subst. into (1): (§)+ (§)+ c=3
2 2
c=0 J

J answer

J Pythagoras

J solution
J answer
/ 2" difference

setting up equation

setting up equation

value of a

value of b

value of ¢

answer
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(MEMO 06/09) MATHEMATICS — FIRST PAPER (MATH) 7
OPTION 2
2a=3 C.a =§ value of a
3a+b=6 setting up equation
3(§)+b=6 b=§ value of b
2 2
atb+c=3 setting up equation
3 3
— —\)Y+c=3
(2 ) (2 )
c=0 value of ¢
T, =3 n? +3 n answer
2 2 (7)
[11]
QUESTION 5
51 r=1+ 2x value of r
“1<r<1
-1 <1+2x<1 substitution
-2 < 2x <0
-1 <x<0 answer
52 S, =1
a
— =1 formula
1—r
1+ 2x o
_— = substitution in formula
1-(1+ 2X)
1+ 2x =-2x simplification
4x = -1
1
X=-— answer

4

(4)
[7]
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QUESTION 6
6.1 -2=a(-2? (-2;-2) \ substitution
2=4a
L. V answer
2
and -2-= _Lz 2:2) v substitution
k=4 \ answer (4)
6.2 g has been shifted
1 unit vertically upwards and \ answer
2 units horizontally to the right. V answer (2)
63 ' x=-1y? V swopping x and y
—-2X = y2
Sy =+4/-2x \ answer (2)
64 x=20 or x<0 V' answers (2)
[10]
QUESTION 7
71 g(x) = -x*-4x-3
= - [X* + 4x + 3] \ common factor
= - [K*+4x+4—4+3] \ add & subtract
= - [(x+2)?-1] v factorise
= - (x+2)°+1 V answer (4)
72 T.P.(-2;1) W answers (2)
7.3 y-int: (0;-3) \ answer
x-int: xX*+4x+3=0
(x+1)(x+3)=0 \ factorise
x=-1 or x=-3 V' answers

(-1;0) or (-3;0) (4)



(6)

(2)
(1)

3)
(1)

(MEMO 06/09) MATHEMATICS — FIRST PAPER (MATH) 9
7.4
X
5 -4 3 4 5
_4 N
_5 -

Parabola: Exponential:

\ x-ints \ y-int

\ y-int \ shape

\ turning point

\/ shape
75 T o x=3 \ swopping x and y

y = logsx \ answer
76 h(x)=3* or () \ answer

[19]

QUESTION 8
81 a=1 \ answer

b=2 \ answer

c=3 \ answer
82 120° \ answer
83 x = -90° \ answer

(1)
[5]



10 MATHEMATICS — FIRST PAPER (MATH) (MEMO 06/09)

QUESTION 9
91 91.1 -
F(x) = lim f(x + h)—f(x)
h—0
T_1
= Ihmg% \ substitution in formula
= mw \ common denominator
. —h 1 TP
= lim X — \ simplification
h-0 x(x+h) h
= lim 2_1 \ cancelling
h-0 x< + xh
-1
= — \ answer
X (5)
9.1.2 f(2) = — 1 . \ substitution
(-2)
1
= __ \ answer
4 (2)
913 gradient of tangent = —% v gradient
y= —%x+c (-2 ;-2)
1 1 s
——=——(-2)+cC \ substitution
2 4
C = -
Ly = LIV \ answer
4 3)
92 921 y=3x"-2x3+x-1
dy _ 1253 — 6x2 + 1 VNV each answer
dx 3)
9.2.2 y = 2& +£
2
= 2x? +§ \ changing square root
dy _ 2.1 W each answer
dx 2 3)

[16]
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11

QUESTION 10
101 d=-3 \ answer
10.2  x-intercepts: x=1 or x=3 V' answers
10.3 3x*—-10x+7=0 \ f'x)=0
(Bx—-7)(x—-1)=0 \ factors
X=— or x#1
3
7
Lp=— \ answer
3
104
y= (Z)3 - 5(Z)2 + 7(Z) -3 \ substitution
3 3 3
- _32
27
32
LQ=—— \ answer
27
105 —% <k<0 Vv answer

(1)

(2)
[10]
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QUESTION 11
M1 area = 2rd +%1‘rr2 \ area
20 = 2rd+%11r2 v substitution
2rd = 20 -%m2 \ simplify
4rd =40 - TIr?
_ 2
_40-mr” \ d, the subject
4r (4)
1.2 p=2d+2r+ TIr perimeter
_ 2
=2 (@4—1-”) + 2r + TITr substitute d
r
= 20 _ Er + 2r + T
.
iy +rvor
r 2 (2)
M3 Min perimeter: ?j—P =0 \ derivative = 0
r
L, T o
-20r2 + >t 2=0 \ derivative
E +2 = @
2 r?
220 \ simplification
m
—+2
2
r’=586....
r =237... v answer

(4)
[10]
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QUESTION 12
121 0<x<8 \ constraint
0<y<6 v constraint
X +y=2=10 v constraint
2X + 4y < 32 \ constraint (4)
12.2
1
Xx=8
1
12
31 \
=
m
o) \
(]
(]
o
n \
\\ y=6
\\
™S
\\
2 N \2x +4y =32
x+y=10 N
1 ~
2 4 6 8 10 12 14 16
Buzzbikes
\ y=6
\ x=8
v x+y=10
\ 2x + 4y = 32
\ feasible region (5)
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12.3

12.4

Optimum point:

Maximum profit:

(8;4)

\/
P =900(8) + 1200(2) ¥
= R12 000 \

MATHEMATICS — FIRST PAPER (MATH) (MEMO 06/09)
P = 900x + 1200y \ answer (1)
OPTION 1
P =900(4) + 1200(6) (4;6)
= R10 800 v substitution
P =900(8) + 1200(4) (8;4) \ substitution
= R12 000
P =900(8) + 1200(2) 8;2) \ substitution
= R9 600
Maximum profit is R12 000 \ answer
OPTION 2
I . 3
Objective function: y=-—x+-—
4 1200
3 :
m=-7 \ search line

finding optimum point

substitution

answer (4)
[14]

TOTAL: 150
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