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o If a candidate answers a question TWICE, only mark the FIRST attempt.
o Consistent Accuracy applies in ALL aspects of the marking memorandum.

QUESTION 1

111 | 3x* -18x=0

3x(x—-6)=0
3x=0 or x-6=0
x=0 x=06

v’ factors
/ X = O
/ X = 6

3)

112 | 7x* - 4x-5=0

— b+ +Jb? — dac
2a
4t (-4) - 47)(-5)
- 2(7)
E: J156

14
x=118 of x=-0,61

X =

v’ standard form

v’ substitution into the
correct formula

vx =118
vx=-0,61

(4)

(x+5)(x-2)>0

x<-50rx>2

1.1.3

S

Vv x<-50rx>2
)

114 | 26 -5 =(5' - 6)

26 — 5 =5 ~12.5" + 36
0=2.5"-12.5"+10
0=5"-6.5"+5
0=(5"-5)(5" - 1)

5'=5 or 5 =1

x=1 5% = 5°

n.a. x=0

n.a.

.. No real solution

v’ simplification

v’ standard form
v’ factors/formula

v 5 =5 or 5=1

v x=1na.orx=0n.a

v No real solution

(6)
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1.2

x—4y=5

x=4y+5

3x* —5xy +2)* =25

3(4y +5)" —5(4y +5)y + 2y* =25

3(16y° + 40y + 25) — 20y° — 25y + 2y” = 25
48)2 + 120y + 75 — 20y% — 25y + 2% — 25 =0
30y* + 95y +50 =0

6)7 +19y +10 =0

By +2)2y+5) =0 OR y- —2EVEY - 460

2(6)
3y=-2 or2y=-5

__2 _ 5
Y= 3 y = 5
x:Z x=-5

3
OR

x—4y =95
4y=x-5

_x-5

4

3x* —5xy + 2y* =25

2
&?—5%};5J+2(x;5j=25

2 2
3xz_[wj+z[wj_zszo

16
32 — [sz - 25xj N [xz - 10x + 25} _25-0
4 8
24x* —10x* +50x + x* —10x + 25 -200=0
15x° + 40x —175=0
3x* +8x-35=0

(Br—T7)(x+5) = 0OR x = = 8” — 4(3)(-35)

2(3)

vx=4y+5

v“substitution

v’ standard form

v factors/formula

v’ both y-values

v’ both x-values

(6)

v’ substitution

v’ standard form

v factors/formula

v’ both x-values

v’ both y-values
(6)
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1.3 x=\/12 +\/12 +4012 + 12 + ...
2
(x)* = [\/12 + \/12 + 12 + 12 + ... J
x> =12 + \/12 + 412 + 12 + ...
¥ =12+ x v’ substitution
xX2—x-12=0 v’ standard form
(x-=4)(x+3)=0
x=4 orx=-3 vVix=4
n.a. v x=-3 na.
4)
[25]
QUESTION 2
211 | T =a+@n-1)d
=-11+ (n - 1)(7) v' substituting  and  in
=-11+7n-7 T =11+ (n —1(7)
=7n—18 v’ answer
answer only,
full marks
(2)
212 | T =7n-18
T, = 7(60) — 18 v’ substitute n=60 into T,
= 402 v’ answer
(2)
2.1.3 n
S =—|2a+(n-1)d
=20+ (n - 1)d]
60 L
Sgo = ?[2(—11) + (60 - 1)(7)] v’ substitution
=11730 v’ answer
2)
2.2 -4 +3+10+ ..+ 486
T, =7n-18
486 = 7n — 18 v 486 =7n —18
504 = 7n
72=n v n=72
72 72
23 (n-18) 2 (Tn-18)
) n=2
4)
OR
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-4 +3+10 +...+ 486
T =a+((n-1d

=4+ (n-1)(7)
= 4+Tn-7
=7n-11 VI,=Tn-11
486 = 7n —11 v 486 = Tn — 11
497 = Tn
71=n v on=T1
7 71
2 (7 - 11) v 21(7”—11)
n=1 n=
(4)
2.3 2a =7
2 2
I,-T,=3a+b
~11=3(3,5) + b
B,
2
-21,5=5b v b=-215
b (-21,5) 43
n=-—— =— :_:3,07 -
2 2(35) 14 Yon =307
v T <T,
The 3" term is the smallest v answer (5)
OR
T, T, T3 T4 Ts
\ /N NN
-11 -4 10
I, -11=T, 7, >T, v proving 7, > T,
T,-4=T, T,>T, Y proving 7, > T,
T,+3=T, T, > T, v proving T, > T,
T,+10=T, T,>T, v proving T, > T,
L>T,>T, & I,>T,>T,
. T, is the smallest term. v answer (5)
[15]
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QUESTION 3
3.1 T, 5@3x+1)°
=2 AT _3v 41 _
r Ti 5(3x+1) X ‘/r—3x+l
-l<r<l
-1<3x+1<1 v —1<3x+1<1
-2<3x<0
2
3 <x<0 v’ answer
3
3.2 1
X = ——
r=3(—lJ+l a=5 3(—£J+1
6 6
2 2 2
s =2
1-r 5
:Ll v" substitution
1- =
2
=3 v’ answer
4)
[7]
QUESTION 4
4.1 C(2;-9) v v C(2;-9)
(2
4.2
y= % (x - 2)2 -9
1 2
=5(0-2) -9 vV x=0
=—7
- B(0; -7) Vy=_1
(2
4.3 f(x)=x-7 vviox—17
(2)

Copyright reserved Please turn over




Mathematics/P1 7

NSC - Marking guidelines

NW/September 2019

4.4 At the intersection of the asymptotes, x = 2
Ly=2-7=-5 v y=-5
. (2;-5)
h(x) = a2—5 v p=-2
7=_% _5 v' substitution of
0-2 B(0;-7)
o4
-2
4=aq vVioa=4
hx)=—2— 5
x_
Q)
4.5 4
3h(x) —2=3]——-5|-2
x =2
12 5,
x—2
y=-17 Voy=-17
)
4.6 ho) =4 s
0-—4 5 Vy=0
x =2
5 _ 4
x -2
S(x-2)=4 v' simplification
5x -10=4
5x =14
x= gzz,g v’ answer
5 ©)
47.1 | xe(-o;2) or (2;2,8) Vo (-2
vV (2;2,8)
OR
xe(-o;28); x#2 vV (—;2,8)
Vi o x#2
OR
x<28; x#2 Vv x<28
Vi x#2 (3)
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472 | fx-ix-1=y-7 v oM x =)
Ly=x+6 vV y=x+6
f'r-1)<2:x+6<2 v x+6<2
Lx<-—4 v' answer
OR
(2,-5) lieson f v (-5;2) lieson £
(-5;2) lieson £ v’ (-4 ;2) lieson
(-4;2) lieson f (x-1) fx-1
Sincem, =1, m,” =1
. /™ is an increasing function v increasing function
Lx<—4 v' answer 4)
4.8 1

“(x-2) -9=x-T+k
2

1,

Ex —2x-T=x-T+k

lx2 -3x-k=0

2

For equal roots: »° — 4ac = 0
7 -4 3]0 -0

2k =-9
9

k=-2
2

.. For two unequal positive roots:
-45<k<0

OR

v’ substitution of g(x) and
f ()

v" standard form

v" substitution into
b?> —4dac =0

v value of k for equal
roots

v'v' answer
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%(x—2)2—9=x—7+k
1.

2% —2x-T=x-T+k
lx2—3x—k=0

2

For equal roots: b> — 4ac = 0

2 1 N
(-3)% - 4(EJ(—k) -0

2k = -9
__9
2
y—interceptof y=x-7+k:
9
=0-7-2
4 2

y=-115
.. For two unequal positive roots:
-115<-7+k<-7
-45<k<0

1

¢(3)=5(3-2) -9 or g(3) - %(3)2 _23) -7

c=-115
For two positive roots:
-115<c< -7
-115<k-7<-7
-45<k<0

v’ substitution of g(x) and
f ()

v" standard form

v" substitution into
b?> —4dac =0

v value of k for equal
roots

v 115<-T7+k<-7
v’ answer

v 1)c2—2x—7
2

v og'(x) =
gradient of f(x) =1

v o¢=-115

v -115<c¢< -7

v’ answer (6)
[29]
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QUESTION 5
511 5 -
h(x) =| =
0-(3)
6 v’ any answer
= (gj 1)
51.2 5)
f(x) = (g)
e () ‘oo (8]
. 6 X = E
y=|0g§x x>0 v y=log, x )
6 6
513 | xe(0;1] v’ critical values
v notation (only if values
OR are correct)
0<x<1 v’ critical values
v notation (only if values
are correct) (2
5.2
v" turning point
v' v" each x-intercept
v shape
) g (4)
9]
QUESTION 6
6.1
Loan = E>< 2 000 000 E>< 2 000 000
100 100
= R 1500 000 v\ answer
OR
éxz 000 000
100
= R500 000 v 'R 500 000
Loan = R2 000 000 — 500 000
= R1500 000 v/ answer
)

Copyright reserved

Please turn over




Mathematics/P1 11

NSC - Marking guidelines

NW/September 2019

62 | a=P@L+i)
0,095 L
~ 1500 000(1 + T) v 1500 000(1 N %45’5)
= R1535 625
x|1-(1+4i)"
P
1
I 0,095
1 58000{1— (1+ 0’295) } Ty
1500 000(1 " 0'095j - v’ substitution into the
4 0,095 correct formula
4
0,6288119612 =1 — (1 +%495)
(1 +¥) =0,3711880386
Iog(“@j (0’3711880386) = v~ correct use of logs
|
OR 09(0,3711880386) _
0,095
log| 1+
4
.. 43 quarterly payments v’ answer
(6)
6.3 Outstanding balance
x| (1+i) -1
=P(1+i) ——[( ) }
i v n=23
( 0 095)23 % ( 0,095)23
58 000|| 1+ *—= -1 1535625|1 +
1535 625 (1 0,095j23 4 :
= + — 24
4 0,095 OR 1500 000(1 ;9 095)
4 4
= R 886 790,15 v
23
58 000{(1 + O’ZQSJ - l}
0,095
4
v’ answer
4)
OR
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Outstanding time = 42,22185853 — 23
= 19,22185853
Outstanding balance:

x[1-@+i)”]

v 23
v’ n=19,22185853

P= ,
l
—19,22185853
58 000 {1 - (1 + 0095) } v’ substitution
- 0,095
4
= R 886 790,15 v’ answer
4)
6.4 Interest charged
— (58 000 x 23) — (1500 000 — 886 790,1491) ; /58 000 x 23
= R720 790,15 1500 000 — 886 790,1491
v’ answer
4)
[16]
QUESTION 7
7.1 f(x)==-x"+3x -7

fx+h)=—(x+h*+3x+h) -7
=—(x*+2xh+ h*) +3x +3h—7
=—x"—2xh—h* +3x+3h -7

fx+h) - f(x)=(x*=2xh—h*+3x+3h-T7)

—(x*+3x-7)
= —2xh — h* + 3h
flx+h) - f(x)
h

/ L
7109 = fim
~2xh — h* + 3h

= lim
h—0

_lim h(—2x — h + 3)
h—0

= M})(—Zx—h+3)
=-2x+3

OR

Vi—(x+h)?+3(x+h) -7

v
—xP = 2xh—h +3x+3h -7

v simplification

v" substitution into formula

v" factors

v’ answer (6)
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f(x)=-x"+3x -7
f/(X):Iim f(x+h)—f(x)
lim —(x + h)? +3(x+h)—7 —(x*+3x-7) Vi —(x+h)? +3x+h) -7
h—0 h v’ substitution into formula
_iim —(x* +2xh + h*) +3x +3h -7 + x> —3x+ 7
B h—0 h
—x* —2xh—h +3x+3h -7 +x* -3x+7 Y
=lim —x? = 2xh—h* +3x+3h -7
h—0 h
_jim — 2 - h? + 3h v' simplification
h—0 h
_im E2x —h +3) v’ factors
h—0
= m (-2x —h +3)
=—2x+3 v’ answer (6)
7.2
{15\/* 3x’ + x}
4 4
4 g o v 15y v X
—p 1555 2 X 4
’ 4 4 2
1 1 i
=12x 5 —3x° +§x_3 1
v 12x 5
v =33 vV o+ 2x
(6)
[12]
QUESTION 8
8.1 x<-3 or x>2 v x<-3
Note: Accept x < -3 or x> 2. vViox2>2 (2)
At the stationary points, the graph is both increasing
and decreasing.
82 X = —3 v X = _3
@)
8.3 F(x) =1x + 3)(x - 2) (x +3)(x - 2)
=x"+x-6 v\ answer
@)
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8.4 f(x) = px* + gx* + rx +10
f(x) =3px® + 2qx + r Vo f(x) =3px® + 2gx + r
f'x)=x>+x-6
~3p=1 2gq=1r=-6 v 3p=1
11 v 2¢=1
4)
8.5
f(x)=1x3+lx2—6x+10
3 2
f'x)=x*+x-6
f'x)=2x+1 v oflx)=2x +1
Concave down when 1" (x) < 0 v f'(x) <0
2x+1<0
X<—% v X< ——
3)
OR
1, 1,
x)==x"+—x"—- 6x+10
S(x) 3 5
f'x)=x"+x-6
-3+2 _
co2t v o342
2 2
1
xX=-=
2
/ . . 1
f"(x) is decreasing forx<—§
.'.f”(x)<Owhenx<—% v (x) <0
. Concave down:x<—l v\ answer
2 3)
[12]
QUESTION 9
9.1 AH = 4¢
HB =1200 — 4¢ v HB =1200 - 4¢
BD = 5¢ v' BD=5¢

HD? = (1 200 — 4¢)* + (5¢)? Pyth
=1 440 000 - 9 6007 + 16¢* + 25¢°
= 41> — 9 6007 + 1 440 000

HD = /41 — 9 600 + 1440 000

v' HD? = (1200 — 4¢)* + (5¢)*
v' 1440000 - 9 600t + 16¢2 + 25¢2

(4)
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92 | (HD?) (1) = 82r — 9600 v (HD?) (1) = 82 - 9600
O:82t—9600 \/ (HDZ)/ (t):O
82t =9 600
t =117,07 seconds
.. after 117,07 seconds v\ answer
OR
The minimum of HD occurs when HD? is a minimum. | ¥ min of HD = min HD?
: — (-9 600) v’ substitute into equation
min ¢ =——--—-5—" f axis of tr
2(41) of axis of symmetry
= 117,07 seconds v\ answer
3)
93 | HD =/41117,07)? - 9 600(117,07) + 1440 000 | Substitution
= ,/878 048,7805
— 937,04 m Y answer
No, the hunter is outside the shooting range. v No
3)
[10]
QUESTION 10
10.1 Win
Rain <
Loose
0,45
0,32 Cloudy < Win v’ first outcomes
v’ second outcomes
Loose
0,23
< Win
Sunny
Loose (2)
10.2 P(Win) = P(RW) + P(CW) + P(SW) v P(RW) = (0,45)(0,18)
= (0,45)(0,18) + (0,32)(0,39) + (0,23)(0,63) | ¥~ P(CW) = (0,32)(0,39)
= 0,3507 V' P(SW) = (0,23)(0,63)
=35,07% v answer
4)
[6]
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QUESTION 11
111 | 91=362880 v" 91 OR 362 880
)
112 | 8!x 2!1=80 640 v'v' 8I'x2! OR 80640
)
11.3 5x7lx 4 v 5Ex7lx4
9l v" 9! in denominator
-2 or 0,28 V' answer
11.4 | Total number of ways that 9 horses can be arranged
in 4 stables
=9x8x7x6 =3024 v’ 3024
Total number of ways without a mare in the
arrangement
—41=24 v 24
Total number of ways in which at least
1 mare in the arrangement
=3024 - 24
= 3 000 ways v 3000
OR
The total number of ways in which there is at least 1
mare in the arrangement:
12 V' [(5x4x3x2)x4] +
= [(5x4x3x2)x4] + |:(5X4X4X3)X—:|+ 12
2 [(5><4><4><3)><—:|
[(6x4x3x4)x4] + [5x4x3x2] 2
3000 v [(5x4x3x4)x4] +
B Ways [5x4x3x2]
v’ answer
3)

9]

TOTAL: 150
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