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QUESTION 1
ol | e — 5o =112
2 D= v standard form

v fact
(x-4)x+3)=0 =5
x=4 or x=-3 v/ answers
(3)
OR
ic((;c)- 11); 2 v factors
X -x=12
. . v/ answers
By inspection
Xx=4 or x=-3 3
112 [2x"+3x-7=0
_ —3= JBY -42)(-T) v substitution into
T 2(2) correct formula
_ =3 J65
e v/ 65
v/ answers
x=127 or x=-2,77 @
113 [7x" +18x=9>0
(7Tx=3)(x+3)>0 v/ factors
+ o = o+ \ / y 3 i
-3 3 - 3 o G =
: 7
7 N 7
X<-3 or X> 7 / correct intervals
(4)
3
OR xe(-w,-3)u(7,m]
112 2x-y=17
y=2x-17 v/ y=2x-17
Substitute y =2x —7into x* + xy = 21 - y* sty
Pl il v multiplication
x*#2x7 =Tx =21-4x" +28x - 49
7x7-35x+28=0 v standard form
21 -5x+4=0
§-D=? v factors
x=4 or x=1 v/ x-answers
y=1 ory=-5 / y-answers
()
OR
2x—-y=17 7 e
2
7
| B4
v substitution
Substitute x = T*y into x* +xy=21-y"
v multiplication
T+y : T+y 2
+ y=21-y
2 2
ki ’2 ; .'Z
49+ 14y +y +7} +) =21—)’:
4 2
49 +14y + 37 + 2Ty +y7) =84 -4y’
49 +14y + p* +14p +2p° =84 - 4)? v standard form
Ty* +28y-35=0
k. v factors
v +4y-5=0
5 D=0 v/ x-answers
G+3Hy-D= v/ y-answers
y=-5 ory=1
X1 x=4 (7
1.3 3 F — v
(x/l 35 +\5)(-\/\}{3 \/3) 5J(\/§+\/§)(V’g—\/§)
(W35 + V3)W35 - 43)
5 .
=V35-3 v 35-3
=32
L v answer
3)
[21]
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QUESTION 2
v/ answer
2.1 39 o
AT
22 6\ /8\ /10
2 2
Let T, = an® +bn+c v formula
2a=2 Va=1
a=1
3a+b=6 o
3()+b=6 -
b=3 Ve=-1
a+b+ec=3 4)
1+3+c=3
c=-1
T, =n*+3n-1
OR
2a=2
Va=1
a=1
c=3-4=-1 A
T, = n® +bn-1
3=() +b(1)-1 (usingT, =3) / formula
b=3
T, =n’+3n-1 v/ b=3
4)
n’ +3n—-1>269 /n1+3n—1>269
' +3n-270>0
v factors
23 [(n+18)(n-15)>0
The first value of n is 16 ;;l:sulzgr
The term is 16 +3(16) —1 = 303
QUESTION 3
3.1 8
S, =8+—+... 1
= S r=—
2 2
1
4 “J2 and
s, = ha] v substitution
-r
_ 8
& 1
] S
2
_ 82 v/ substitution
V2-1
82 (V2 +1) / rationalisation
- 2-1W2+1
—8Va2 482 v simplification
=16+842 Q)
OR
8 1
S, =8+—+... Jor=—
V2 2
1
r =E and v
a
S =
1-r
_ 8 v substitution
- L
-.E v rationalisation
I 1
81+ JE v simplification
= | | “)
1- L+
2 V2
1
81+
N 2
1
2
=16[1+ !
4o
16+/2
= 16+T‘/_
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A2 S F IS AT A oo 4R,
20 v/ answer
- 2 5(3)"—]
= (2)
OR
SR THISEEIISEENEERT
19 v/ / answer
- 5}; 3)"
= @
OR
SRETROEEEISEEE S
1419 ] s
= 52 (3)"" forany [EZ i
= @)
322 |5+415+445+..+ T, v formula
5620 B 1) / substitution
I
=8716961 000 v/ answer
3)
91
QUESTION 4
411 |S, = ?(5(23)#)) v substitution
=1426 v/ answer
2)
412 |T,,=8,,-S, v/ statement
22
=1426 - —(5(22
6-7G22)+9) /'S,,=1309
=1426-1309
=117 v answer
(3)
42 Arithmetic Sequence: 12; 12 + d; 12 + 2d
Geometric Sequence: 12 ; 12r ; 12>
12+d =12r
d=12r-12 v equation
12412r+12/7 =12 +12+d +12+2d +3
127 =124+ 2(12r = 12) +3 et
1277 =12 +24r -24 +3
1277 =24r +9=0 v standard form
4r* -8r+3=0
@r-3)2r -1y =10 / factors
s e v answer
(6)
OR
The 3" term of GP = 3 + 3" term of AP v equation
1277 =3+12+42d v/ equation
12r* =15+24r-24
1267 —24r +9 =0 v standard form
42 —8r+3=0 .
(2r-3)2r -1)=0 factors
v answer
= 3, @ e L
2 2 [11]
QUESTION 5
5.1 x=1 v/ answers
y=-2 @
52 y-intercept:
y= i -2=-5
0-1 Vy=-5
5
-inty t | =30
x-intercep! (2 )
0=—__2
x-1
5 el v substitute y =0
el
2x-2=3
2x=5 v answer
cos ®)
2
53
v asymptotes
' v y—intercept
: Y : ' v shape
\ 3)
54 |- f=—242
x=1 v/ answer
YER-{2} OR (-0 ;2)U(2: )
OR YER; y =2 1)
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g(x) = TorThy 2 v/ manipulation
3
= -2
-x-1
55 v/ answer
Reflection of fabout the y-axis.
OR (i) horizontal shift 2 units to the left followed by
(ii) reflection in x-axis, followed by @
(iii) vertical downward shift of 4 units ]
QUESTION 6
\i 0 3 C
x_1_ x
2 2 Ty
x=7
C(7;0) o))
6.1 OR
Ll
Y=3732 v substitution
. v answer
C(7:0) 2
62 x- coordinate of B is v/ answer
< |3-4=-1 (1)
6.3 OPTION 1
f(x)=alx-3) +q v substitution
At B and C: v substitution
7 S
AtE: - 5 =% +q v substitution
Solving simultaneously gives 1
1 )
a=— and 7 A
2 q=
(6)
OPTION 2
f(x)=a(x+1)(x-7) v substitution
y=a(x+1)(x-7)
—35=a(0+1)0-7) v substitution
-35=-7a
1 1
Y a=—
a= 5 )
1 v substitution
Flx)= E(x +D(x=7)
1 v simplification
=—(x* -6x-7)
2
1 2
=—|(x-3)" =16
2 Ex ) ] v answer
=L (x-3)*-8 ©
2
OPTION 3
1 1
4=y Ioa=—
. -1+7 2
Axis of symmetry: x=3orx = 5 =3
. 1 5
f0)=26=3F +q
i v substitution
0=2 (7-3) +q
g=-8 v/ substitution
1
y;E(x_?,)z = / answer
(6)
OPTION 4
1
a=— 1
2 SIS a= E
Axis of symmetry: x =3
1
f0) =2 -3 +q
q=/0)
1 / substitution
=—03+1)3-7
= G+1)3-7)
q=-8 / substitution
y= l (x - 3)2 -8
2 v/ answer
(6)
-1 v/ answer
64 | hx)=-f(x)=—(x=3) +8 M
6.5 1 5 v method
I-f(x)==-=(x=3)" +9
2
.. Maximum value is 9. e @
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OR

Maximum value = 1 — (- 8)
=9
OR

e 9
Hx)m ——x% +3x+—
(x) 2x X

'(x)=-x+3=0

Max V af x=3= _%(3)2 +3(3)+% -9

66 | f(x*-2)=0
J(x)=0if x=-lorx=7
2 - 2 v substitution
S f(x"=-2)=0if x*-2=-1 or x*-2=7 = .
v simplification
el 2
B =] or x“ =9 7 ST
sx=lorx=-1  or x=3o0r x=-3 / answer
(C))
%6{3-2-3)-8=0 .
; v substitution
- (xz - 5) -8
2
Q’ - 5) =16
xX-5=4 or xX-5=-+4 v simplification
=10 or =1 v factors
x=3 or x=-3 or x=1 or x=-1 v/ answer
OR
f(x*=2)=0
|
5()‘ -2-3] -8=0 / substitution
L2
—(*-5f =8
L os)
(-5 -16=0 7 e
(*-5-4fx -5+4)=0
(-9 -1)=0
(r-3)x+3)x-1)x+1)=0 / factors
x=3 or x=-3 or x=1 or x=-1 v answer
“
[15]
QUESTION 7
Yol Decreasing function v decreasing
Since0<a<1 OR Asxincreases,
Va<l
f(x) decreases
@)
72 1\ 1\
' *=13] OR 2
5 X
v y=log 1 X
OR ’
1y y=-log, x
£ X = (5) ?2)
y=-log, x
7.3 y=-5 v/ answer
1)
74 Reflection about y = x. v reflection about y = x
Reflection about the x-axis. v reflection about y-axis
(@)
OR
Reflection about the y-axis. v reflection about y-axis
Then reflection about the line y = x. v reflection about y = x
@)
OR
Reflection about the line y = -x followed by reflection about the ; r(l)tatloq drnsuigh
¥ e c _ock\‘mse
Y ’ direction
()]
OR
Rotation through 90 in a clockwise
direction.
OR
Rotation through 90 in an anti-clockwise v answer
direction.
Reflection through the origin. v answer
(@)
[7]
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QUESTION 8

A=P(1+i)"
s

171141 -1430,771+ =
12
A
1+-=] =1196146131...
(3]

141 21,009999937...
12
i=0,1199992431...

v substitution

o
4 (1+é) = 1196146131...

VAR é =1,009999937...

x=R10 632,39

8.1 OR
1
171141 |18
1430,77
=1,00999...
s i=12(1,01-1)
=0,12
=12%
Rate = 12,00% p.a. compounded monthly. v/ answer
(C)
b xh )™ v/ substitute into Pv
o L)
- 12
10000 1—[[4— OI'I;]
800000 =
12
= (1 +%]_ =1 0933333)
12 15
(I + %)_ - L (= 0,06666666)
821 12 15
-
an[l + %] - Iog% v using logs
1
0,14 1 - |GEE
- JEaCal] 14
nlug(]+ G } 1 315 I(JB(l*‘%J
=-23347
D= e / answer
.". the loan will be paid off at the end of the 234" month )
OR
Balance outstanding after 233" month
014422 v substitution into P formula
10000 (1+ ) -1 v 234
01412 12
-300000(1 +‘—] =
12 0,14
2 v/ answer
= R4 660,04 which is less than R10 000 ZEEnRY
Therefore the loan will be paid off after
234 months. 4)
OR
Total value of the loan after 234 payments
234
10000{ 1 -[1+ st
12 v substitution into P formula
OR Lk v 234
12
=R800 350,21
>R800 000  and the differences is less than R10 000
v/ answer
Therefore the loan will be paid off after
234 months. v/ argument
(C)
8.2.2 | Balance Outstanding after 119 months s 800000[1 +%)
T (1+ Ul";)m -1
.xooooo[nl'TJ = oz 0000 [H 0,I4)m .
12 12
v 0,14
12
=R629 938,11 v R629 938,11
I !
o at a2t S
S S e 629938,11( 1+ ———
Total Payable at the end of the 123" month v R659 853,68
4
62993811 l+E
12
=R659 853,68 v substitution into P,
New instalment:
gy " v/ answer
x(1-|1+
( 12 J (7)
659 853,68 =
014 [15]
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QUESTION 9
OAll F'(x) = lim SG+h - f(x) v substitution into formula
h—=0 h
-l 1-3(x+ Ay —(1-3x%)
" a0 h V1= 3%~ 6xh - 30
. 1=3x" —=6xh=3h" =1+3x°
= lim
h—=0 h v h(-6x —3h)
. —6xh-3h"
= lim ——
h—=0 h
o Jigy 7(6x=3)
h—=0 h
= lim (=6x = 34)
hgo v/ answer
g @
92
4 1
D_‘_ [4 - _3 - _4
v x v simplification
= DX[4—4X_3 —x'4]
- = v/ al
=12x7* +4x7° Hwer
3
93
v (o7
y=1+24x+x
L
y= 1+2x% +x v/ expansion
1
dyiies v
|
b V1
3)
[10]
QUESTION 10
10.1 (-6)(-3)(+2) =36 1 v (=6)(=3)(+2)
X 2
y-intercept is 36 v y-intercept is 36
(Y]
OR
g2() = (x - 6)(x’ —x - 6)
g(x) =x° - 7x* + 36
y-intercept : (0;36) v trinomial
v 36
(1)
102 |gx)=0 v gx)=0
x=6 or x=3 or x=-2 v all x-intercepts
intercepts are (6 ; 0) and (3 ; 0) and (- 2; 0) 2)
103} g = (v- 6 - x-6) ST
=x—7x +36 1,_71 +363
' 352 —14 /o g(x)=3x"-14x
it v gx)=0
0=x(3x-14)
14
x=0or y=— v/ answers
Turning points are (0 ; 36) and [% i- %) v/ points
i (6)
v x-intercepts
v/ turning points
104 \/ v shape
: () @
g(x).g'(x<0
14 . .
10.5 x<=2 or 0<x<3 or —<x<6 1 mark for each inequality
(3)
[16]
N©O:b) T »
QUESTION 11
Q P(x:y)
.".;
0 R M(0:b)

26

- b
n =
me=——
a v/ "
y=mx+h
y—b-_—b(x—()) 0=ma+b
a OR b v/ answer
b ==
y=—3x+b a
a
OR Y=——X+ b
Y
==l v/ answer
a b
@
112 |A=xy v area formula
A= x(_—bx + b) v substitution
a
=——x"+bx
a
ad _ 2, dd 26
dx a —o=-—x+b
S dx a
0=-—x+b dd
a 4 e 0
—ba = -2bx X
a
X== v x-value
2
o _2(2] b
a\2
|
2 v y-value
a b
P 5’ E which is the midpoint of MN
(©6)
OR
X
.Yy
a b
y X
Y_ X
h a
To maximise xy, we maximise
XA _IHX
ab a [b a ( a]
This is a maximum when ¥ _lie. , _9
a 2 2
By the midpoint theorem, P is then the midpoint of MN. Eg;
QUESTION 12
121 | x=z1 v ox=1
y=12 v/ y=12
x+y=10 v/ ox+y=z10
x+y=l15 v/ ox+y=lI5
yz2x v/ y=2x
X, yEN, ©
122 v oxzl
| v oys12
T v/ x+yslS
A S vV x+y=10
T G NS ARTY:
T~ - v/ feasible region
)
-
12.3 | No. The point (5 ; 8) lies outside the feasible region A
’ ’ ? v Reason
OR @
8 is not greater than 2(5) =10
124 | I=600x + 900y v/ objective function
2 !
}) = _—x + —_—
3 900
Maximum Income at (3 ; 12)
3 single bedrooms and 12 double bedrooms
OR
To optimise profit, the group must build as many rooms as pos-
sible and then, as many double rooms as possible. So 15 rooms, 3)
12 double rooms, hence 3 single rooms.
[18]
TOTAL: 150




