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QUESTION 1
111 |[x=0o0rx=4 AV 0AV 4 (2
1.1.2 | 2x2+5x-1=0 AV standard form
‘= —b++/b” -4ac
2a
—(5) ++/(5)% = 4(2) (-1 .
= ©) (2)(2) (2D CAV substitution in correct formula
-019 or -269 CAVv CAVYanswers (4)
(penalize 1 mark if rounding off is
incorrect-once here for entire paper)
121 |Vx—-2=2—-x
(Vx—2)*=(2—x)* AV squaring both sides
x—2=4—4x+x? CAV standard form
x> —=5x+6=0 CAVY factors
(x—2)(x—3)=0 CAV answers and rejecting (4)
x=20rx=3
n/a
OR OR
Vx—2=2—x Av' Av'each inequality
x—2>0 and 2—x>0 Av both inequalities 4)
x>2and x <2 CAVY answer
x=2 Answer only FULL MARKS
122 |p?—-p=x letting p? —p = x
ap?—p=2 CAvp?—-p=2
p2—p—-2=0 CAv'standard form
p+1(pP-2)=0 CAV factors
p=—lorp=2 CAVYanswers . . @
MAX 3marks if four solutions
arrived at
1.3 —2x2+5x <0
5
2x (x — E) >0 AAV'V factors
5 5
x<0 or x=5 CAY x<0 CAY x =~ 4)
OR
+ OR
A . If graphical Solution is used:
5 bx OR 5 AA 2 marks for graph
' y - CACA 2 marks for answer
(4)
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14 2%+l 4 2% = 3¥*2 3V
2*(24+1)=3Y(9-1)

2*(3) =37(8)

2x—3 — 3y—1

x—3=0 and y—1=0
x=3 and y=1

Av'factorising

CAV'simplifying
CAv'exponential form

CAV'each exponent and equal to 0
CAv'xand y value

x+y=4 CAvanswer (6)
Ifx—3=0 and y—1=0is
missing then maximum 5/6 marks
[24]
QUESTION 2
2.1 48 ; 63 Av’answers 1)
2.2 8\ /15\‘ 24\ 35
1D 7 \ /9 \ /11
2D 2 2
Av'avalue
2a=2 a=1 CAVv'b value
3a+b=7 b=4
a+b+c=8 c=3 CAVv'cvalue
Tp =n®+4n+3 CAVY answer (4)
OR OR
2a =2 a=1 Av'avalue
T1 + d2 - d1 =C
8+2—-7=c
3=c CAVv'c value
T,=n’>+bn+3
8=1+b+3
b=4 CAVv'b value 4)
T,=n?>+4n+3 CAV answer
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OR
T =T1+(n—1)o|1+—(”‘1(2”‘2)o|2

:8+(n—1)(7)+&2n_2)(2)

=8+7n-7+n*-3n+2

=n’+4n+3
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OR

Av'formula

AV substitution into correct formula

CAV'simplifying

CAVY answer 4)
OR OR
N1 Av'formula
T = T[2a+(n—2)d]+T1
n-1 Av'substitution into correct formula
=—~[2+(-2)2)]+8
n_1 CAV'simplifying
= ——[14+2n-4]+8
2 (4)
= nT_l[Zn +10]+8
=(n-1)n+5)+8
=n°+4n-5+8 CAVY answer
=n’+4n+3
[5]
QUESTION 3
3.1 T,-T,=T;:—-T, Av equating differences
p+5=2p+3=2p+7-p=5 CAV simplifying
—p+8=p+2 CAV answer
_ 3)
p=3
3.2 Patternis 3; 8; 13; ...
S, = [2a+(n-14d]
2 CAva=3andd=5
120
Sy = 7[2(3) +119(5)] CAV substitution into formula
= 36060 CAVanswer (3)

33.1

x=k+1 andy=k+2

Av'x —value Av'y — value

()
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332 |[T,=a+ (x—1)d =3+5k
T,=a+ (k+1)d
=3+ (k+1)(5)

CAV substitution into n' term
CAvV'3 + 5k

=8+ 5k CAv'8+5k
T, +T, =11+ 10k CAY answer (4)
[12]
QUESTION 4
411 [15;5 AAV ¥'hoth terms 2
4.1.2
s - @
1-r
15 CAV substitution of common ratio
ot
45 CAVvanswer
=—=225
5 2)
4.2 sin30°; cos30°; =
1 : E : E AVlisting terms
222
1
a= E , r= \/§
ar™ 1 = 40,5v3
1 n-1 81 1 n-1 g1
S(V3) =—+3 CA‘/ESYF) :17\/5
3t _ ge ot CAV3z =3%32
n-1_ 1 9
2 2 2 CAvV nol_ 412
n—1= 2 2 2
n=10 CAVanswer (5)
OR OR
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3
sin30°; cos30°; 5
1 V3 3 AVYlisting terms
2° 272
1
a = E , r= \/§
w1 _ 81 1
r =—
j ’ 81
n—1 1 n-1 g1
5(\/§) =—V3 CAVZ(V3)" ==+3
v3)"
= =81V3
n
243= (V3) CAv243= (V3)"
1 1
35 = 32" CAV 3% = 32" ()
n=10 CAV answer
[9]
QUESTION 5
5.1 x=2andy = -1 AAVx =2 vy =—-1 2
5.2 y — intercept:(0; —3) Av'y —intercept
—4
x — intercept: T 1=0 _4
_ .
—4 _ 1 A 2—x 1 0
2—x 1
—4=2—-x
x = Av'X — intercept 3)
6; 0) (co-ordinate form not needed)
53 Va CAY'x -intercepts
| .
| CAV'y - intercept
I CAVY'both asymptotes
|
< 0] l X | Av'shape
————— 4)
1 |
- |
4\ :
- \ :
|
v |
[9]
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QUESTION 6
6.1 A(0; 6) Av’answer (Must be in coordinate 1)
form)
6.2 _ b _ 2t Using axis of symmetry (2)
-~ 2a 7
S(5: 6) Av'x —value Av'y-—value
OR OR
y=x+1=6 Av’equating equation to 6 (2)
X =5 Av'x — value
S(5; 6)
OR OR
v . :
y=—x245x+6=6 Av’equating equation to 6
x2—5x=0
x(x—=5)=0 (2)
x=0o0rx=5
n/a Av'x — values and rejection
S(5; 6)
OR
—x*+5x+6=x+1
6.3 —x2+5x+6=0
x2-5x—6=0
(x_+ 1i(x B 6_) 6: 0 AV factors 3
x=—horx= CACAVY v'x — values (3)
B(—1;0),C(6;0)
6.4 (=x2+5x+6)—(x+1)=5 Av/subtraction of both graphs
—x2+5x+6—x—1=5 .
v
X2 —dx =0 Av'equating to 5
x(x—4)=0 CAVfactors
x=0o0r4 4)
OR = 4units CAY'OR value
651 |, =16_05 Av'midpoint formula
2 2
£\ 2 c CAV Axis of symmetry value
y=- (E) 3 (E) T6=7-=1225 | cavsubstitution
(2 ; 12,25) CAV answer (4)
OR
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x=—-2_-__5 _5 Av'formula
2a 2(-1) 2
) CAY Axis of symmetry value
5 5 49
y=- (5) +5 (g) +6=—7-=1225 | cAvsubstitution
;; 12,25) CAVanswer (4)
OR OR
fl(x)=—2x+5=0 o x zg AV derivative and equal to 0
5\° 5 49 CAV Axis of symmetry value
y=—(8) +5(2) o= = 1205
5 2 2 4 CAV substitution
<§; 12'25) CAV answer (4)
652 |PQ=—x?>+4x+5 Av PQ in terms of x
b . CAV substitution
X =TT T CAV'x —value
Max. PQ = —(2)? + 4(2) + 5 = 9units CAVY answer
OR OR (4)
PQ=—x*+4x+5 Av'PQ in terms of x
b _ L CAY/derivative and equal to 0
PQ =-2x+4=0 ~x=2 CAYY — value @
Max. PQ = —(2)% + 4(2) + 5 = units CAY answer
[18]
QUESTION 7
7.1 y = 5% AAV'V answer (2
7.2 y>0 or ye€ (0; o) Av’answer 1)
7.3 logsx = —4 Av'Equating log graph to —4
1
x=5""*= a5 A¥'writing in exponential form
1 CAVvend points
0<x<— P
*=%25 AY interval
Can be solved by log inequalities. (4)
[7]
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QUESTION 8
8.1 A=P1-D)"
250000 = P(1 — 13,5%)° Av'substitution into the correct
B 250000 formula
~ (1-13,5%)5 CAv'making P the subject
= R516249 3
CAVY answer ©)
8.2.1 p x[1-A+D)™] Av'value of n
- i Av'value of i
x [ 1— ( 1+ 14,25%)—24"] CAVY substitution into correct
950000 = 14'25022 formula
X = R1198633 CAY answer @
8.2.2 P x[1-(1+0D)™"]
- i Av Present value formula
1250 ~ 140 Av'value of n
11986,33 [1— 1 4 223% ] o
— ( 12 ) CAVY substitution into correct
14'1225% formula
— R816048,67 CAvanswer
OR OR @
A=P1+D)"
A =950 000 (1 + 14’25%)100
B 12 Av'Substitution into Compound
=RIE’01932151,17661] Interest Formula
X +1 -
EEICED
! 100
11986,33 [(1 + %2”’) — 1] CAVY substitution into Future Value
F = Ti75% Formula
12
=R2277167,107
Balance on Loan
= R3093215,766 —R2277167,107 CAVA -F (4)

= R816048,67

CAV answer
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823 | A=P@+i)"
0 4
=816 048,67(1+ 1425/0) CAV substitution
= R855 506,92
855 506,92 = M CAVY substitution of P and i
Av'value of n
o\ —136
x[l_(1+14,25/o) ]
_ 12
- 14,25%
12 CAVY answer
x = R12711,51 (4)
[15]
QUESTION 9(penalize 1 mark once for incorrect notation in this question)
— v
9.1 £00 = im f(x+h)- f(x) Av formula
h—0 h
> 1 2 1 -
(x+hy - E(X +h) - (X - zxj AV substitution
- Ierp h
%2 + 2xh+ h? _EX _lh —x24 EX CAY simplification of numerator
) 2 2
=lim 0
h—0 (5)
hl 2x+h !
X+h—y CAV/factorization
= Iim—h
h—0
= 2x— 1 CAVY answer
2 OR
OR
1
_ 2 _
flath)=0cth) 2 (x+h) Av'value of f(x+h)
Flx+h) =x2 + 2xh + h? — %x _ %h CAV simplification
1
f(x+h)— f(x) = 2xh + h? _Eh
O+ h) = f@) _ 2xh+h? —2h ®)
h h 1 CAV factorization
flx+h) —f(x) h@x+h-7)
h B h
1
1) — Ti _ = Av'formula
f'x) = }ll_r)% (Zx +h 2)
F/(x) = 2x _% CAVanswer
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d
921 E[Sx‘* +3x +d?
d 1
P [3x4 +x5 + az] Av'rewriting in exponential form
Av'CAV derivatives
PP Penalize 1 mark if a is included in ©)
5 answer
922 |xy=x+x%2—-1 AV dividing by x (x # 0)
y=1+x—-x"1 AV 1+x—x71
dy _
—=1+x"? —_
dx CACAY v'each derivative 4)
[12]
QUESTION 10
1011 | x3+5x2—-8x—-12=0
(x + 1) isafactor f(—1) =0
vi(-1) =0
x4+ 1)(x2 — 4x —12) = 0 AVS 6
( X ) Av(x+1D)(x?—4x—-12)=0 ©
+6)(x+1)(x—2)=0
@ +6)x+Dx~2) AV all three factors
XxX=—-6 or x=-1 or x=2 CACACAV v'veach value
Answer only 3/6 Marks
10.1.2 | f(x) = x3 + 5x% — 8x — 12
fl(x) =3x2+10x—-8=0 Av'derivative and equal to 0
Bx—-2)(x+4) =0 CAV factors
2
Xx=gorx=—4 CAV'x — values
B)- () +5() -a()- -
3= 3 3 27 CAv |
= —14,81 Av'y —value
) @
B|=;—14,81
(i-1421)
10.13 | f"(x)=6x+10=0 CAv'second derivative and
equal to 0
x = _2 CAYanswer (2)
3
OR OR
24 (-4 5 CAVY/subst. into midpoint
x =3 =—= formula (2)
2 3 CAV answer
OR OR
X = b _ 5 Av'formula 2)
3a 3 CAV answer
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10.2.1 | f/(0) = -8 CAY gradient 2)
y=-8x—12 CAV answer
10.2.2 | f'(x).g'(x) >0
Since g'(x) < Oforallx € R AV g'(x) <0
(3x2+10x—8) <0
(3x — 2)("2"' 4) <0 CAV factors
h<x< - CAVY answer (3)
OR OR
A 2 CACA v'vend points
Thsx<3 Avinterval 3)
[14]
QUESTION 11
11.1 [ APQB:
PQ = 60°
2y tan AY tan60°
«~ PQ = 243y Av/setting up ratio
QR = d — 4y Av'value of PQ @)
A = 2V3y(d — 4y) Av'value of QR
OR OR
AAPS is equilateral
AP=PS=AS=d —4y Av'value of PS
Av'value of SC
SC =4y
SR? = (4y)% — (2y)? = 12y? Av'use of theorem of Pythagoras
SR = 2v3y Av'value of SR
A = 2V3y(d — 4y) @)

11.2 A = 24/3y(d - 4y).
= 24/3yd - 84/3y?
A =2/3d -164/3y =0
d-8y=0
d

=%

Av'expression for Area
CAY derivative and equal to 0

CAY'y —value
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d d CAV/substitution into original
Max A = 2\/§.§[d - 4(§D equation
= @[d _ﬂj CAV'simplifying
4 2
J3d(d /342 CAV answer
"1 [Ej =g ©)
[10]
QUESTION 12
12.1 18 17 18 17
= . — v— Av—
P(GG) 40 39 A 40 A 39
51 .
= 50 " 0.1962 or 19.62% Av'answer in any form ?3)
12.2 12 10 10 12 AvZ 10, 10
P(BandR)—4O . 39+40 * 39 40 39 40
2 v i
P(Band R) = —or 0,1538 or 15,38 % A answer in any form ®)
[6]
QUESTION 13
131 [9x9x9=729 AvIx9x9 (2
AvV'729
13.2 | 5x8x7=280 AvEx8x7
Av'280
OR OR )
5 8 digits 7 digits 56 ways
6 8 digits 7 digits 56 ways
7 8 digits 7 digits 56 ways
Av'table
8 8 digits 7 digits 56 ways
9 8 digits 7 digits 56 ways
Total | 280 ways || Avanswer 2
133 [9x1x9=81 Av9x1x9 2
Av8l
[6]

Total : 150



