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QUESTION 1
1.1.1 3x2 —5x =2
2 —
3x"=5x-2=0 v standard form
Bx+1)(x=2)=0 v factors
R 5 v both answers
X= _E or X= (3)
1.1.2
X—E:S
X
x> —2 = 5X
x> =5x-2=0 v standard form
‘= —b++/b’-4ac
2a
—(=5) £ /25— 4(1)(=2) v subs in correct
X= 2(1) formula
L 3EV33
) v'v answers
X=537 or x=-037 (one for each answer)
“4)
113 | (x+D)(x-3)>12
W —2%—3>12 v multiplication
X*—2x-15>0
(X=5)(X+3) >0 v factors
+ 0 - 0 + OR \ /
-3 5 -3 \\/5
X<-3 or Xx>5 V'V answer
“4)
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1.2 rp=2
r=2-p vr=2-p
or+srp-5p =8 v/ substitution
6(2-p)+52-p)p-5p=38
12-6p+10p-5p°-5p=8 v’ simplification
5p°+p-4=0
Gp-4(p+1)=0
4 v factors
p= 5 or p=-1 v’ p-answers
r= 2—(%) or r=2-(-1
6 3 v’V r-answers
OR
r+p=2
p=2-r
6r +5rp—5p =8
6r+5r(2-r)y-52-r)=38 v’ substitution
6r +10r =5r> —10+5r =8
5r*=21r+18=0
(5r—6)(r—3)=0 v’ standard form
. v factors
r=— or r=3 v’ r-answers
5
p:Z—(g] or p=2-(3)
4 v'¥' p-answers
o =1 ™
p 5 p
1.3 Let the shortest side be X v’ let the shortest side be x

Sides of the prism: X ; 2x ; 3X
Volume = Ibh
X)(2x)(3x) =3 072

6x°> =3072
x> =512
X =3/512
X=28

v X ;2X; 3X
v (X)(2x)(3xX) =3 072

v answer

4)
[22]
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2.1

T,=a+(n-1d
173 =-7+(n—-1)(4)
173 =—7+4n—4

vd=4
v T, =-7+4(n-1)

4n =184
n =46 v’ answer
(3)
OR
T =4n-11 \/\/Tn=4l"l—11
173 =4n-11
an = 184 v answer 5
n=46
2.2 n
5n=5h+H v subs of n = 46
46 v  subs of a and |
= 7[—7 +173] into the correct
formula
= 23[166]
=3818 v answer
(3)
OR
n
S, =E[2a+ (n=1)d]
16 v subs of n =46
= —[2(=7) + (45)(4)] v subs of aand d
2 into the correct
=23[-14+180] formula
=3818
v’ answer
(3)
23 46 v n=1
2(4n ~11) v top value = 46
n=1 v 4n—-11
(3)
[9]
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QUESTION 3
3.1.1
2 2
T =1 1 v’ answer
4 — _E (2)
3 1
2
3.1.2 n-1 n
e i
2 )
n— n 2
1 " 1 1
a = 4(— 5) a = —8(— Ej v’ substitution
L(l} orR L _( 1Y
256 | 2 256 | 2 S
1 8 1 n-1 1 8 1 n-1 256 2
T
8=n-1 8=n-1
n=9 n=9 v’ answer
4)
OR
1
T4 = —5
1
T, = 2 v' T, and T,
1 7T
To=-3
1 v
T, = 6 Tq
__ 1
)
- :L v’ answer
> 64 (4)
n=9
3.13 a
S, “1r v substitution into
4 correct formula
1_(_ 1) v answer
2 (2)
8
3
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3.2 For a geometric sequence:
X+1 x-3
1 X+1

X +2x+1=x-3 X2 +2X+1=x-3

X2+ X+4=0 X +Xx+4=0

X=—1i1/1—4(1)(4) OR [Hlj +§=o

2(D) 2
2
14+ /=
x=—1_ 15 x+l E21—5>0
2 2 4

Solution is non-real.
There is no x-value that makes the sequence geometric.

OR

For a geometric sequence:
X+1 x-3

1 X+1
X*+2X+1=x-3

X>+X+4=0

b* —4ac =1-4(1)(4)

=-15
Solution is non-real
There is no X-value that makes the sequence geometric.

v

~ |,

1N
T2
v’ standard form

v’ subs in quadratic
formula

v’ non-real/no x-
values

(4)

v

~ |

I
T2

v’ standard form

v subs in
discriminant

v’ non-real/no x-
values
4)
[12]
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QUESTION 4
4.1 17 10 5 2 v’ complete
\ / \ / \ / pattern
—7 -5 -3
2 2 vr=1

r=1 vs=2

s=2 3)

OR

NOTE: Candidates may do 4.2 first.

v

d(n)=n’-10n+26
r=d(5)

=(5)° —10(5)+26

d(n)=n* —10n + 2¢

=1 vr=1
s=d(6)
—(6)* —10(6)+26 vs=2
=12 3)
OR
d(n)=(n-5)" +1
r=d()
—(5-5) +1 v :
1 d(n)=(n-5)° +1
s=d(6) vr=1
=(6-5) +1 vis=2
=2 3)
42 2a=2
Ja+b=-7 v’ method
=3 +b=-7
b=-10
sa+b+c=17 vb=—10
1-10+c=17 v c=26
c=26 4)

s.d(n)=n*>-10n+26

OR
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at+b+c=17
4a+2b+c=10
3a+b=-7
9a+3b=-21
9a+3b+c=5
-21+c=5
c=26
a+b=-9
4a+2b=-16
2a+2b=-18
2a=2
a=1
b=-10

OR

2a=2

a=1

c=26
d(n)=n*+bn+26

17=(1)* +b+26

b=-10
d(n)=n’-10n+26

OR

n-1

d(n)=n*-10n+26

OR

d(n)=n*-10n+26

d(n) = ”7_1[2(4) L (n-2)2)]+17

d(n):T[—IS—Zn]+17

d(n)=(n—1)(-9—n)+17

a+b+c=17
4a+2b+c=10

9a+3b+c=5
3a+b=-7
5a+b=-5

2a=2

a=1
3)+b=-7

b=-10

()-10+c=17
c=26

OR

d(n)=n*-10n+26

d(n) = HT_I [2(first difference) + (n — 2)(second difference)]|+ d(1)

v method
va=1
v c=26
vhb=-10

4)

v method

vb=-10
(4)

v method
va=1
v c=26
vh=-10

4)
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d(n) = (n—1)d(2) - (n—2)d (1) + second difference x wz(”_z)
_ _ v method
d(n):(n—l)(IO)—(n—2)(17)+M va=1
2 v =26
d(n)=10n—-10—-17n+34+(n-1)(n-2) v b=—10
d(n)=n*-10n+26 4)
OR
_ 2 v method
d(n)y=(n-5)" +1 Vaci
=n’>-10n+26 v c=26
a=1 vb=-10
b=-10 (4)
c=26
431 d(8)=(8)2=10(8)+26 v subst=38
®=@® ®+ OR By symmetry
=10m
d(®) v’ answer
=d(5+3) (2)
=d(5-3) L,
—d() method
=10 v answer
2)
OR
17,10,5,2,1,2,5, 10 v method
sod(8) =10 v’ answer
2
4.4 | Since the distance from P is decreasing for n < 5 the athlete is moving towards P. | v'v" decreasing
Since the distance from P is increasing for n > 5, the athlete is moving away from | Moving towards
P. v'v  increasing
Moving away
OR
It is sufficient to show that d is decreasing when n < 5 and increasing when n>5
d(n)=n%-10n+26 v
d'(n)=2n-10 d'(n)=2n-10
d'(n)=2(n-5)
Forn <35, 2(n-5)<0 v 2(n-5)<0
d’'(n) <0 .. decreasing v’ decreasing
Forn>5, 2(n-=5)>0
d’(n) >0 .. increasing v increasing
4)
[13]
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QUESTION 5
G 5
g
A
5.1 x=0 v’ answer
y=0 v’ answer
2)
5.2 f(X) = —2x*> +8x+10 v equate to 0
X* —4x-5=0
X=35xx+1)=0 v’ factors
X=5 or x=-1 v’ x-values
H(5;0) v’ answer
“)
53 f(x)=-2%" +8x+10 v method
2
f(X)=-2(x—2)* +18 v (x=2)
Range of f is y<18 OR ye(—x©;18] v 18
v’ answer
OR
4)
f(x)=-2x"+8x+10
___8
2(-2
-2) v’ method
y=-2(2)> +8(2)+10 vy=18
y=18 v/ answer
Range of f is y<18 OR ye(—x;18] (4)
OR
v method
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5-1 v x=2

X=—
X=2

— ()2 vy=18
y=-2(2)" +8(2)+10 v answer
y=18 4)
Range of f is y<18 OR Yy e (- ;18]
OR
f(x)=-2x>+8x+10
f'(x)=—-4x+8

B v’ method
0=-4x+8 v X=2
X=2 vVy=18
y=-2(2)> +8(2)+10 v answer
y=18 @)
Range of f is y<18 OR ye(—x;18]

5.4 f(1)=-2(1)% +8(1)+10 v substitution f(1)
= 12 v substitution g(1)
gD =T (2)
g(l)=16
C(1 ; 16) lies on both the graphs of f and g
OR L, ‘

equating
-2x° +8x+10:E
X v
, 5 answer
—2X" +8X" +10x-16=0 2)
X' —4x* —5x+8=0
(X=1)(x> =3x-8)=0
x=1 or x’-3x-8=0
C(1;16)

5.5 p(x) = f(3x) v 3x=2

3x =2 NOTE: v x= g

) Answer Only: Full Marks 3
X :g v y: 18

5 3)
TP (— ; 18

(3 )
OR

24
2 v X=—

p(x)=-2(3x)" +8(3x)+10 2(~18)
_ 2
=—18x" +24x+10 \/ng
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24 vy=18
C2(-18) 3)
2
X==
3
2
TP (— ; 18
(3 )
OR
p(X) = —2(3%)* +8(3X) + 10
_ 2
p'(x) =-36x+24
0 = —36X + 24 vyx=2
o) 3
) 3)
TP (= ;18
(3 )
v
OR 2\
p(x):—IS[x——J +18
D(X) = —2(3%)* +8(3%) + 10 3
=—18%x> +24x+10 2
2 vx==
=-18 X—2 +18 3
- 3 vy=18
5 (3)
TP (5 : 18) [15]
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QUESTION 6
6.1 f(x)=3" .
gy — answer
f 7 (X) =log, x (1)
6.2 ’ f ' (x) = log, X
(Log Graph)
v'shape
f v'X-intercept
f(x)=3"
(Exponential Graph)
v'shape
) v'y-intercept
01 f!
/ )
(1;0)
6.3 x>0 v'v answer
(2)
OR
X € (O ; oo)
6.4 0<x<1 v’ critical values
v/ notation
2)
6.5 y>—-4 OR ye(—4; ) v'v answer
| @
6.6 g(x)=-3"" OR g(x)=-f(x-2) v —(sign)
v x-2
OR 2
1 1
9(x) = —5(3)() OR g(x) = ) f(x) v’ —(sign)
v 1
9
(2)
[13]
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QUESTION 7
7.1 v
ﬁ x 850 000 ]8
100 —x 850 000
— R748 000 100
v’ answer
OR 2)
12 850000 v
100 12
_R102000 05X 850000
Loan amount = R&850 000 —R102 000 v’ answer
=R748 000 (2)
7.2 . 0,09)"
I+1, =1+ o \/0,09
] 12
I, = 0,09380689 v’ substitution
r=9,38% p.a v’ answer
£9.6% v’ decision
Not correct 4)
OR )
v
i 12 12
1+ 0,096 = (1 + Ej v’ substitution
1,096 =1+ é
1007668183 = 1+ ——
12
i1 =0,092018201 v
answer
r=92% pa v’ decision
# 9% 4)
Not correct
7.3 X[1—(1+i)™"]
P, = 5 v’ subs into
B correct
Ji(1, 0007 formula
12 i 009
748 000= N
0,09 12
12 v n=-240
X=R6 729,95 v answer
’ 4)
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7.4

_x[1-(1+D)"]

I:)V
|
7000 1-[ 1+ 0,09\" v/ subs into
12 correct
748 000= 0,00 formula
12
$61__(;, 00
700 12
(1 + 01’(;9j_ = % v simplification
0,09 139
—nlog| 1+ TR gm v use of logs
n=216,35 months
=18,03 years v’ answer
4)
OR
X[1—(1+i) 12"
-12n v subs int
0,09 subs into
748 000= 509 formula
12
561 0,09) 2"
2 1|1+
700 12
1 0,09 120 39 v simplification
+ =—
12 700
v
_12nlog 1+ 0,09 =log@ use of logs
12 700
n=18,03 years v answer
4)
[14]
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QUESTION 8
8.1 f(x)=9-x
_ 2
Fx+h)y=9-(x+h) v/ substitution
=9-x*-2xh-h?
f(x+h)— f(x)=-2xh—h> v simplification
—2xh—h?
f'(x) = lim————
*) 20 h v’ formula
. h(=2x-h)
= lim v/ common factor
= }11_1’)13(—2X —-h)
— _Dx v answer
(%)
OR
_ v’ formula
£1(x) = lim f(x+h)-f(x)
h—0 h
= lim 9-(x+h) - (9 _ Xz) v/ substitution
h—0 h
9—(x* +2xh+h?) =9+ v simplification
= lim
h—0 h
. —2xh—h?
= lim
h—0 h
. h(=2x—-h) v' common factor
= lim
h—0 h
- }11_%(— 2x=h) v’ answer
= -2x (5)
8.2.1 DX[1+6\/;]
1
= D{1+6x2} v 6x%
v’ answer
e @
8.2.2 8- 3x° v X
= 8x° v gx
1 8
v —5x7°
=X —=X
v _3
8
Y sce-2 (4)
dx [11]
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QUESTION 9
A(-1;0)
9.1 f(x) =a(x+1)°(x-3) v'v substitution of
_ 2 X-values
—6=a(0+1)*(0-3) v subs (0o 6)
-6=-3a
a=2 va=2
_ (y2 _
F() =20C +2x+1)(x=3) v’ simplification
=2x’—2x*—10x—6 (5)
9.2 f/(x)=6x% —4x—10 v F(X) = 6X* —4x—6
6x% —4x-10=0 (x)=9
3x2 —2x-5=0 v’ factors
(Bx=5)(x+1)=0
x:é or x=-1 v X-value
3 v y-value
5
B(é;—ﬂj OR B(1,67 ; - 18,96) )
3 7
9.3 h(x) = 2x> = 2> —=10X — 6 — (6X — 6)
Av3 _9y2
— 2% —2%% — 16X v h(x)_2x2 2Xx —16X
v h'(x) =6x" —4x—16
h'(x) = 6x* —4x-16
*) v (x)=0
0=3x>-2x-8

0=03x+4)(x-2)

x:—i or x=2
3

v’ factors

v’ correct X-value

©)
[15]
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QUESTION 10
101 | y=51)-8 v subs 1
_ (1)
Point of contact is (1 ; — 3)
1021 3220+ p)* +q() -7 )
2= p+g subs (1 ;—3)
g'(X) = 6X> +2px+(q .
'H)=5
g . g'(X)=6X>+2px+(
5=6(1)" +2p(1)+q v subsx=1andy=>5
—-1=2p+q v simplification
v’ p-value
p=-3 v g-value
q=>5 (6)
[7]
QUESTION 11
y
v X-intercepts
v’ turning point
v'v shape
[4]

—
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QUESTION 12
21 [ xyeN,

X+Yy <100 y <—x+100 vV x+y <100

X <50 OR X <50 vV X+2y <180

v x<50
X+2y <180 1
y y£—§x+90 (5)

12.2 e bl v'v'v' each constraint

1701

1601

1501

v feasible region

“4)
’ (A20;80)
12.3 90 tables v’ answer
1)
12.4 P =300x+400y v’ answer
1)
12.5 Maximum at A (20 ; 80) v'v answer
20 small tables and 80 large tables. (2)
126 | P=qgx+400y
__4
400 vm=__3
q | 400
—ls—20 =3 v/ 200 < q <400
200<q <400
(2)
[15]
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QUESTION 12.2

P Largk tables

P

. Small|tables
I
»
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