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10611/23

INSTRUCTIONS AND INFORMATION:
A — Accuracy

CA — Continued Accuracy

S — Statement

R — Reason

S and R — Statement and Reason

NOTE:

e Ifacandidate answered a question TWICE, mark only the FIRST attempt.

e |facandidate crossed OUT an answer and did not redo it, mark the crossed-out answer.
e Consistent accuracy applies to ALL aspects of the marking guidelines.

[ ]

It is UNACCEPTABLE to assume values/answers in order to solve a question.



QUESTION 1

10611/23

11

111

(2x+1)?—4=0
4%* +4x+1-4=0
4x* +4x-3=0
(2x+3)(2x-1)=0

3 1
X=—— 0Or X==
2 2

OR

(2x+1)?-4=0
2x+1=+4

2x+1=42

2x=12-1

2x=2-1 or 2x=-2-1
2x=1 or 2x=-3

X== or X=-—
2 2

NOTE: In option 2, the simplification mark must only
be awarded if the candidate states + 2 or

v’ standard form
v’ factors

v answers

v find root

v simplification

v answers

demonstrates it later in the solution. (3)
112 | 4x* -11=-12x
4x* +12x-11=0
12+ \/(12)2 —4(4)(-11) v’ correct substitution
X =
2(4)
Xx=-3,74 or x=0,74 v'v answers
NOTE: Penalise 1 mark for rounding in this question
only. Candidate must show the substitution to
obtain full marks. (3)
113 | 15x-4<9x?
- —9x* +15x-4<0
S 9X2—15x+4>0 % 3 v’ standard form
3x-1)(Bx-4)>0 X
( i( ) 4 <o o v factors
LX<= oo X>—
3 3 v’V answers
NOTE: Penalise 1 mark for use of AND instead of OR 4
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114 | J2x-2-J7-2x=1
(V2x-2)* = (V7 -2x+1)*
2x—2:7—2x+ZM+1
4x—-10=27-2x

(2x-5)° = (J7-2x)*

4x* —20X+25=7—-2X
4x*-18x+18=0

5 2x2-9x+9=0
(x-=3)(2x-3)=0

. Xx=3 or x:§
2

N
reject : x # —
2

v’ isolate surd and

square both sides

v simplification

v’ standard form

v’ factors

and rejection

©)

1.2

a’h®-2ab-8=0 and log,(a+5)=3
log,(a+5)=3

2>=a+5

8=a+5

a=3

-.a’h?*-2ab-8=0
(3)?b? - 2(3)b—8=0
9b*-6b-8=0
(3b—4)(3b+2) =0
2

b=ﬂ or b=——
3 3

OR

a’h’-2ab-8=0 and log,(a+5)=3
log,(a+5)=3

2°=a+5

8=a+5

a=3

a’h?-2ab-8=0
(ab—4)(ab+2)=0
ab=4 or ab=-2

~3b=4 3Bb=-2
b:i or b=—g
3 3

v" exponential form

v value of a

v’ substitution

v’ factors

v’ both answers for b

OR

v" exponential form

v value of a

v’ factors

v’ substitution

v’ both answers for b

)
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13 0= VX+2
V16— x?
L X+220
K= 2 N v inequality (1)
- 16-x°>0
(4+x)(4-x)>0 v factors
A< X< beeeein(2) v inequality (2)
From (1) and (2)
—2<x<4 Y answer (4)
[24]
QUESTION 2
21 1211 |1-p; 2p-3;, p+5
d:Tz_T1:T3_T2 v substituti
substitution
2 (2p-3)-(1-p)=(p+5-(2p-3)
2p-3-1+p=p+5-2p+3
3p-4=—-p+8
4p=12
p=3 v’ answer (2)
212 (@ | T,=1-p
T, =1-3
T, =-2 v answer (1)
(b) | T,=2p-3
T,=2(3)-3
= T,=3
~d=T,-T,
d=3-(-2)
d=5 v_ answer @)
213 | 1-p; 2p-3; p+5;..
=1-3; 2(3)-3; 3+5;... , ‘
=-2; 3 8 13 18;... correct terms
All the terms except T, end in either 3 or 8 while perfect
squares end on 1; 4; 9; 6; 5; 0. v explanation
OR
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T1 is not a perfect square.

OR

Tn=5n-7
.. not a perfect square

v'v' explanation

vv' Tn=5n-7

)
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22 1221| -3 -2: -3 —6; -11; ...
First differences: +1; -1 —3; -5 v first differences
T =a+(n-1d
n (n—1) v’ substitution
T,=1+(n-1)(-2)
T, =1-2n+2
T ——2n+3 v answer 3)
222 | T,=-2n+3
T,s =—2(35)+3
Tys =—67 v’ answer (1)
223 |-3 -2 -3 -6 -11
1 21 -3 -5 1t differences
- - - 2" differences v’ second differences
2a=-2 3a+b=1 a+b+c=-3 v a=-1
a=-1 3(-)+b=1 -1+4+c=-3
vb=4
Tn=-n’+4n-6
OR
T =an®’+bn+c
n v’ second differences
but---2a=-2
sLa=-1
=T =-n*+b
=-n“+bn+c v ae_1
T,=—1)°+b@®) +c
~3=-1+b+c v b=4
-2=D+C------ 1
tee (D) Vot
T,=—(2)*+b(2)+c
-2=-4+2b+c
2:2b+c ...... (2)
2-1)---..b=4
sub()----2=4+c
;.c=-6
=T, =-n"+4n-6
(4)
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224 | T =-n*+4n-6
T'(nN)=-2n+4 v method
0=-2n+4
n=2
v T,(max)
~T(2)=-2
.. NO positive terms.
OR
T =-n"+4n-6
T =-[n*-4n+2>-4+6]
) v method
T,=-[(n-2)"+2]
T =—(n-2)*-2
=T, (max) = -2 v T,(max)
.. NO positive terms.
OR
Max is given as -2 and is negative Vv Max = -2

()

[16]
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QUESTION 3
31 s =4n®+1
S, =4(6)" +1
. Sg =145 v value of S,
S, =4(5)* +1
-5 =101
° v value of S,
o Tg=Sg—S;
- Ty =145-101
AT, =44 v answer (3)
3.2 | (4x—-3)+(4x-3)*+(4x-3)*
L r=4x-3 v r=4x-3
s-l<r<y r0
-1<4x-3<1, 4x-3=0 v —l<r<l
s 2<4x<4 X # 3
4
.'.1<x<1; N v’ answer
2 4
NOTE: No penalty if candidate does not state: x ;t% 3)
33| <
NI
= k
e
3 4 5 v’ expansion
__ 2,12
3 2 5
_ 17 v
30 answer
NOTE: Answer only, full marks. (2
[8]

10
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QUESTION 4
4.1 X#-3 v answer (1)
42 | y=2 v answer 1)
4.3 | 4.3.1 | 6 units v/ answer
NOTE: Accept 6 units right, but not 6 units left. (1)
4.3.2 | 3,5 units v/ answer
NOTE: Accept 3,5 units upwards, but not 3,5 units
downwards. (1)
4.4 | x=-3 v  answer
3
y= 5 V' answer
NOTE: Do not accept any equating in terms of p and g. (2)
4.5 0 i—1,5
X+3
3_6
2 X+3
3(x+3)=6(2)
3x+9=12
3x=3
x=1 v’ answer
0)
NOTE: The answer does NOT need to be given in coordinate
form. (1)

11
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4.6
1
\\ 2 v/ asymptotes
-3 1 v’ intercepts
- v shape
- 3.
- 2
®)
4.7
y=—-X+k
.3 . .
S —(-3)+k v’ substitute point
23 =3+k
2
__9
2 v’ answer
NOTE: Award FULL marks for Answer only (2)
48 | x>-3 v answer €))
4.9 -6 3
y=—"75%3
X+3 2
OR
6 3 v’ answer
y= +5
-Xx-3 2
OR
6 3
y=———7>+3
Xx+3 2 )
[14]

12
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QUESTION 5
51 E(Zg]
27 4 v’ answer 1)
5.2 7Y 81
fX)=—|xX—=| +—
) ( 2) :
7\ 81
f(l):—(l——J —=14 v value of f(2)
2 4
2
f(5):—(5—9 +%1:18 v value of f(5)
VSO
5-1
:% v’ substitution
4
AG=1 v_ answer (4)
53 7 81
f(X)=—(X—=)*+—
(x) =—( 2) 2
() =—x*+7x+8
F(X)=09(x
(2) 909 v’ equating
S XT+T7X+8=-3x+24
—x?>+10x-16=0
S x2=10x+16=0
(x=2)(x-8)=0
S X=2 or x=8 v’ x-values
S Xp =2 v’ answers/selection (3)
54 | ST=1f(x)—g(x)
ST =—x? + 7X+8—(=3x+24) v method
ST =—x?+7x+8+3x-24
ST =—x?+10x—16 v’ answer 2
55 For max: m:O
dx
@ —_2x+10=0 v derivative = 0
X
2x=10
S.Xx=5 v’ value for x
(B2 _
max: ST =—(5)" +10(5)-16 v answer
~8T=9 3)
[13]

13
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QUESTION 6
6.1 y = 3X
Inverse
x=3’
-y =log, x v answer @
6.2 | y=Tf"(x)=log;x
x-intercept:
log, x=0
x=3
sox=1
y-intercept: None
y=f*(x-2)=log,(x—2)
x-intercept:
log,(x—2)=0
x=2=3
SoXx=3
y-intercept: None
/: v’ x-intercept of
f *(x) = log, x
v shape
f *(x) = log, x
— 1 v’ x-intercept of
© f1(x—2) = log,(x—2)
[ v shape
J f1(x—2) =log,(x—2)
NOTE: If the candidate does not draw the graph but
calculates both x-intercepts, award 2 marks.
If the graph crosses the asymptote, DO NOT award
the shape mark. (4)
6.3 | log,(x-2) <1 v’ critical values
.2<x<b v correct notation (2)
[7]

14
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QUESTION 7
11| A=P@+i)"
6000000 = 5700000(1+i)’ v substitution into correct formula
6000000 (1)
5700000
{/1,0526... =1+i
- 1=100735-1
-.1=0,00735 v value of i
rate: 0,74% v answer (3)
72 | 721 b X[1-(1+1)"]
' i
30 000{1—(“ 0’126) }
4000000 = 506 v’ substitution into correct formula
12 vi= %
400000 x 0,06 n
12 0,06
=1-|1+—
30000 12
1_ (u@j v simplification
3 12
log 1 -n
(y%} 3 v’ correct use of logs
n=220,27
.". she will make 220 withdrawals. v answer of 220 (5)

15
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7.2.2

20000 1—(1+ 0 O6j
12

0,06

12
o-[1402%)

4000000 =

12

She can make any number (an infinite
number) of withdrawals.

Her interest earned equals her withdrawal
amount. She will only be drawing the
interest amount.

OR
A=P(L+i)"
1
A=4omumo@+999)
12
A= R4 020 000

She can make any number (an infinite
number) of withdrawals.

Her interest earned equals her withdrawal
amount. She will only be drawing the
interest amount.

v valid method

v’ simplification

v' explanation

OR

v’ valid method

v_ answer

v explanation

(©)

7.3

A=P(L+i)"

015

A=1000(1+—--5)"
12

A=R1250,58

F

v

F

v =

700[(1+
_ I 12

_ X[@+i)" 1]

%)18 -1]

015
12

F, = R14032,33
Amount = R1250,58 + R14 032,33
.. Amount = R15282,91

v value of A

v’ substitution in correct formula

v value for F,

v_ answer

(4)

[15]

16
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8.1

f(x)=3x*-6
f(x+h)=3(x+h)? -6
f(x+h) =30+ 2xh+h?)—6
f (x+h)=3x*+6xh+3h*-6

£ 10 —lim £ M = 00
h—0 h
3x*+6xh+3h*-6-3x*+6

f'(x)= LILT(} .

2

f(x) = fip $XN+30"

h—0
h(6x+3h)

h
f'(x)= Lirrg(6x+3h)
f'(x) =6x
NOTE: Penalise 1 mark for notation error in
this question only.

f'(x)= LI_T)T(}

v f(x+h)

v’ substitution

v factorisation (may be implied)

v answer

Award ZERO marks for Answer only 4)
2 1= -2y
X
1 1 TP
f(x)=4x—4.—+? v’ simplification
X
1 1
f(X)=4x—4x 2 +x7 v F(X)=4X—4X 2+ X2
3
f'(xX)=4+2x 2-2x7° V4
OR s 2
v 2x % or
e
, 2 2
f (X) :4+—3——3 5
I x v -2x7 or =
X (5)
83 | f(x)=3x*-3x*+6x-2
f'(X) =9x* —6x+6 v (%)
f"(x) =18x—6 v 1"(x)
for concave up
18x-6>0 v’ correct condition of concavity
) 1 v answer
LX>=
3
5
SoXEg| =
3 (4)
[13]

17
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QUESTION 9
9.1 1911 f'(x)=—6x*—-6x+12
y-intercept
x=0
- f1(0)=12
A0 12) v’ answer
NOTE: Does not have to be in coordinate form. (1)
9.1.2 | x-intercepts
y="f'(x)=0
—6x*—6x+12=0 v f'(X)
X +x=2=0 (= 0 may be implied)
(x+2)(x-1) =0
SX=-2 or x=1
X X v factors
- B(=250) 5 €0 v’ both coordinates
NOTE: Must be in coordinate form. (3)
9.1.3 | Turning points v’ answer (1)
9.1.4 | f(x) increases where:
m=f'(x)>0 v m=1f'(x)>0
S—2<x<1 v'v answers
OR OR
m=f'(x)>0 v m=f'(x)>0
o Xe(=231) v'v answers (3)
9.1.5 | Point of inflection:
f"(x)=0 v £"(x)=0
~.=12x-6=0
-12x=6
1
X:_E v value for x
f(x) = —2x>—3x* +12x+ 20
B T S VI YR CHE DV )
2 2 2 2 v substitution
1
S f(==2)=135
( 2) v value for f(—i)
2 (4)
9.2 | DONOT MARK THIS QUESTION.
THIS QUESTION HAS BEEN REMOVED FROM THE
EXAMINATION PAPER.
[12]

18




QUESTION 10
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10.

3

W (x) = —1);—0+3x2 — 250 — 2700

C.max:

W'(x) :—ﬁ+6x—250:0
150

—x? +300x—-12500 =0

- x> =300x+12500=0

(x—250)(x—50)=0

S x=250 or x=50

wrx)=-2X 16
150
W"(X) = - +6
25
50

-~ W"(50) =—£+6>0

-~ W"(250) = —%+6 <0

.. Maximum profit: 250 bicycles weekly.

OR

v W'(x)
v equate to 0

v’ factors

v’ values of x

v W"(X)

v ' W”"(50) >0

v W"(250) <0

v’ conclusion

19
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3
W (x) :—1’;—0+3x2 — 250 — 2700

S.Mmax:

2
W’(x):—%+6x—250=0

—x? +300x—12500 =0
- x*=300x+12500=0
(X —250)(x—50) =0

S Xx=250 or x=50

3
W (250) = — 212% +3(250)2 — 250(250) — 2700

W (250) = R18133,33
or

3
W (50) = —% +3(50)2 - 250(50) — 2700

W (50) = —R8533,33

.. Maximum profit: 250 Bicycles weekly

OR

3
W (x) = —1):5—0+3x2 —250x — 2700

S.max

2
W'(X) =—%+6x—250:0

—x? +300x-12500 =0
- x> =300x+12500=0
(x—250)(x—50)=0

S x=250 or x=50 ‘u

.. Maximum profit: 250 Bicycles weekly

v W'(x)
v equate to 0
v factors

v’ values of x

v’ substitution

v W(250)

v W(50)

v"conclusion

v W'(x)

v equate to 0
v factors

v values of x

v’ shape
v’ min at x =50
v’ max at x = 250

v’ conclusion

[8]

20
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QUESTION 11

NOTE: Candidates can present solutions either in decimal or fraction form. Do not
penalise for rounding-off.

11.1 | 11.1.1 | For independent events:
P(A)xP(B) =P(A and B)

- (x+0,1)x(0,4) =(0,1) v’ correct substitution
. (x+0,1)=0,25
..Xx=0,15

v value for x

Xx+0,1+0,3+y=1
0,15+0,1+0,3+y=1 v" method
-.y=0,45 v value for y (4)

11.1.2 | 015+0,3
=0,45 v answer
NOTE: Answer only, full marks. (1)

11.2

[S201 ]
U1l W

P

F (unsuccessful)/ P (pass/succeed)

11.2.1 ﬂxg 12 v method

75 35 v answer

NOTE: Answer only, full marks. (2)
11.2.2 ﬂxgxg _ 24 v method

7 5 5 175 v answer

NOTE: Answer only, full marks. (2)

[9]

21
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QUESTION 12
12111211 |1 v’ answer
NOTE: Accept 2. (1)
12.1.2 | 7'—(2!x6!) = 3600 v 7!
v —(2!x6!)
v’ answer
NOTE: Accept answer as 3 600 or (3)
71-(2'x6!)
No CA if method is meaningless.
12.2 | P(win)
=0,7%x0,9+0,3x0,45 method
=0,765
=76,5% answer
NOTE: No CA if method is meaningless. (2)
[6]
TOTAL: 145
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