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2

NSC — Memorandum

NOTE:

NW/September 2016

¢ If a candidate answered a question TWICE, only mark the FIRST attempt.
¢ Consistent accuracy applies in ALL aspects of the marking memorandum.

QUESTION 1

.11 [ 7x2x-1D =0
Tx=0 or 2x—1=0

v x=0
x=0 2x=1 1
v o=L
- N
2 (2)
112 125 4y x= 4 y
2% 4+ x —4=0 standard form
— bt \(b* — dac
x=
2a
_—1x VI = 4(2)(-4) v’ substitution into the
B 2(2) correct formula
_—1£433
4 v x = 1,19
x=L19 or x=-1,69 v x=-1,69 4)
1.1.3
(x—DNx+5=0 V \h, v x<-5
L < L v oy > 4
Sx<-5o0orx24 ¥ > x2
< v or
3
OR
5 4 v xe (=03 5]
+ - 1 v xe[4;0)
v or
(mo0; =53] U [4;0)
(3)
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1.14 2 1
3x° —5x3-2=0
1
Let x> =k
3k —-5k-2=0
Bk + Dk —2) =0 v factors
3k=-1 or k=2
k=-1
3
% 1 1 v W 1 w
xi=—— or x3=2 H“IW of x> =2
3
5
xuﬁlww x=2°
3 VAP
1 243
X =—— x=32 =
243 Y x=32
4)
OR
2 L
3x35 —-5x5-2=0
1 1
Bx3 +1)(x° -2)=0 \mwonon
1 1 < 1 :
wHleH or HWHN ,\Hm“|w OH.Hm”N
1 .
.«MHIM x=2
3
1y 1
3 243
1 v x=132
" =T @
1.2 2x
=1, y#-1 and Bx— y)x+ y)=0
1+y
2x=1+y
NH|HH% a\NHIHH\d

Bx—y)=0 or x+y=0
3x—2x-1)=0 or x+(2x-1D=0
x=~1 or 3x=1

‘et

H

[\

T

e

|

[a—

o

=1

2

[

M
TN
| —
N

f

.

OR

v two factors = 0

v" substitution

v’ both x-values

v'v y-values
(6)
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2x
=1l;y#—1 and Bx - y}x+ y)=0
1+y
2x=1+y
2x~1=y Vax-1l=y
Gx—(2x =D)x+ (2x-1)=0 H“ substitution
(x+ DBx—1)=0 factors =0
x=-1 or 3x=1
1
*=3 v both x-values
y=2(-H -1 or u\uwm.wl_
- 3 _ 1 v'Y y-values
3 (6)
OR
2x
=L y# -1 and Bx—-y)(x+ y)=0
1+y
2x=1+y
1+
X = |H .m. Y v X = > J
v =
Bx—y)=0 or (x+)=0 two factors =
m~+u~ ~y=0 H+w+u\uo v’ substitution
2 2
L+ y)=2y 1+ y=-2y
3+3y=2y Jy=~1
1 v both y-values
y=-3 y=-=
3
1
1==
1-3
X==— 0or Xx= 3
2 2
x=—1 = 1 V'V x-values
3 (6)
1.3 f(x) a hyperbola with asymptotes y = 0 and v’ f is hyperbola;
x=2. Rangeof f: y>06ry<0. y>06r y<0O
g (x) is an increasing exponential function translated 2 | v' g: range of g: y >0
units right, thus y > 0 for all x € R. Therefore fand g (increasing
intersect only once. exponential)
v" explanation
(3)
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OR YA f
v f: hyperbola sketch;
g 1 y=0 v g:sketch of g
< “ .
f — 2 " v" g explanation:
. Ifx<2: g(x)>0,
' f(x) <0 thus no root.
v ' If x>2: g(x) >0,
fx) > 0 thus one root
only
(3
[22]
QUESTION N
2.1.1 | 1* differences: 2x; 3x: 4x v first 3 terms
€Y
— v
2.12 ﬁSIHoHa 101x
(1)
213 (2 ; 6 ; 12 ; 20
4 6 8
2 2
2a=2 v second difference =2
a= Y a=1
L,~T =3a+bh
4=3) +5
W — v W = H
IT=a+b+c
2=1+1+¢
c=0 Ye=0
X @
T =n"+n
221 (T, _ T,
‘H.._ .HJM
v _5
x>0 54 x
54 x
x* =324
x==18 v x =218
2)
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222 T,
r=—-%
1
= Hm
54
= HW. v r = HW
3 3
n-l<r<l Y o-l<r<l
. v converging
~. converging sequence 3)
2.3 11+14+17 +... =4k v 114+14+17+ ...
S, = mﬁa + (n — 1)d]
v S, =4k
56 n
4k = Mﬁmﬁ D+ (35)(3)] v* substitution into correct
_ formula
4k = 5236 Y =56
k =1309 v’ answer
&)
OR
11+14+17 + ...=4k Y 11 +14+17+...
n
S, =la+1] v S, =4k
36 ¥" substitution into correct
4k = |N|_””:. + H.MQH_ formula
4k = 5236 ¥'n=356
v  answer
241 |, 1 v answer
" 36 (1)
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242 | 4:4;4; 13 terms
mw Mw IH-“ .. 12 terms
4 412
S =13(4) v n =13
=52 v §,=52
a(l - r")
S =
2 1-~7
3 1?
~[1=iz% v =12
4 3 .
=N N/ v substitution into correct
1— 1 formula
3
=112 v S, =L12
Sys = S + ),
= 52+112 v answer 6
= 53,12 [23]
QUESTION 3
3.1 -3 1
7702 Yx=0
=34
2
_ _3 Vy=25 o y=>
=25 or y=3 y ’ y=5
5
=05 2,5 or ﬁow .Mw 2)
3.2 -3
-1 = -3
x—2
x—2=3
=5
vx=25
Amw Ov )

Copyright reserved

Please turn over

Downloaded from eduresourceza.com



Downloaded from eduresourceza.com

Mathematics/P1 8 NW/September 2016
NSC — Memorandum
m.u u~ F 3 1
f41 v’ shape
! v’ both intercepts
2,5 m
mﬂnu-ﬂﬂ ....... ke e y=1 v’ both asymptotes
< i \ R
0 m 5 J 3)
v =2
34 yeR;y#l \wmw
v yaz1l 2
OR ¥ (2)
1
y<l ory>1 Viy<l; Vysl @)
OR
ye (=03 DU ye (I ) v ye =il
ye (15 =)
)
35 - -
h(x) =2 3 ;=2
x—5 x-3
v -3
(2)
3.6 From the graph of h:
&
U\ 1
w\ '
o 5 x
—_— S &
-3 “ y=-3
m (8; —4)
M ! v (8 —4)
x=5
v 5<x
5<x<8 or xe(5;8] v x<8
3
OR
From translations:
h(x)<—4 o f(x) <0 (4 units up) Vi) <0
If f(x)<0,then2<x<5 VI 2<x <5
-~ for A(x): 5 < x <8 (3 units to the right) Vh(x) 5<x<8
(3)
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3.7 k(x) = 3x -5
x-1
By dividing x — 1 into 3x - 5;
-2
_ -2
k(x) HLJ& \»Eual_i
. The asymptotes are: x =l and y =3 V=1
,\U\Hw
(3)
OR
k(x) ¥ 3
x-=1
»C&quﬁICIN
) v ok(x) = +3
k(x)=3 - . x—1
x—1 V=1
. The asymptotes are; x =1land y =3 vViy=3
(3)
[17]
QUESTION 4
4.1 x=-1 vix=-1 (1)
4.2 (-1; -8) v’ answer Y]
43 | 2x+1)*-8=0 Vy=0
2Ax+1)* =8 .
(x+1) =4 Y (x+17 =4
x+1=%2 Vx§fl=+2
x=1or x=-3
...wO”H+wum_.gw_nm «\WOHn_.Emmmm
€y
OR
2 +2x+1) -8 =0 Vy=0

2x* +4x+2-8=0
2x* +4x-6=0

X 4+2x-3=0
x+3Hx-D=0
x=1lor x=-3
~PQ=1+3 = 4 units

v" standard form

v factors

v PQ = 4 units

(4)
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4.4 k(x) =2(-x+1* -8
=2(x* = 2x+1) -8

=2x" —4x+2-8
=2x* —4x-6

OR

k(x) =2(=x)* + 4(-x) - 6
=2x> - 4x-6

OR

k(X)) =2(x -1 -8
=2(x* -2x+1) -8

¥" substituting x by — x
v' simplification
(2 ~2x+1)
v’ answer
(2x% —dx—6)
3

V" substituting x by — x
v'v" answer

©))

v' substituting (x + 1) by
(x-D
v' simplification

=2x" —4x+2-8 2
) (x" -2x+1D)
=2x" —4x -6 v
answer
(227 —4x—6)
3)
4.5 h 1 wv,
x=|—=
2
y= ﬂomwa v’ answer (1)
2
OR
y=-log,x v answer (D
OR
1
y = _ommw v’ answer (D
4.6 y v shape
-1
g
v’ x-intercept
| H L
(4:-2) v point (4 ; —2) or any
M other point
(3
471 |0<x<4 v 0<x
v x<4 2)
OR
x e (0; 4] v'v' answer
(2)
472 | x-intercepts:x=-3 andx=1
If x<0then f(x)>0: vV o x<-3
Wox< =3
orif x> 0then f(x) <O: VvV 0<x<l
s D<x<ld (4)
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OR
x€ (0; 1)U (—o0; —3) VY (0; 1)
VY (o0 =3)
4)
[19]
QUESTION 5
5.1 0,10 x R980 000 v 0,10 x R980 000
= R98 000
= R882 000
OR
Loan = R980 000 - 0,10 (R980 000) v 0,10 x R980 000
= R882 000 v" R882 000 2
OR
Loan =0,9 x R930 000 ¥’ 0,9 x R9%0 000
— RS82 000 v" R882 000 2)
5.2 N N
P = x[1 c.+ D"
I
Sooo_lh:oﬂ“w& v =0l
12
882 000 = 0.11 v’ substitution into the
12 correct formula
1617 _ . _ T L 011
2000 12
—n - n
T+ O,J _ 383 v hIEw _ 383
12 2000 12 2000
—-n=log 383 v introducing 1
? ﬁu 2000 Introducing omwmw
—n=-181,14 ~ =198, 0 5 000
n= 181,14

.~ It takes 182 months

OR

1200
log0,1915
log1,00916667
v'n = 181,14
v" 182 months

or —n= Homﬁﬁv 0,1915

or —n=

©®
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P = HEEG.+& ]
i
0,11
- 4\ I = ==
10 0001 - T + o_.wwu 12
_ v’ substitution into the
882 000 = 0,11 correct formula
12
383 _(,, O11)” v 38 (140U
2000 12 2000 12
log 383 = log :.E i v introducing logs
2000 12
_omﬁ 383 w
383 0,11 _ 2000
log =-nlog|l+— 1:14
2000 12 tog1+ 2 w
—n=—18114 12
n= 18114 or —p = —1080,1915
- It takes 182 months log1,00916667
v n = 181,14
v’ 182 months
(6)
53 n=181,1379918 — 90
H1-(1+i)"]
B=—t—
l
0,11)  HETeE v’ substitution into the
1000011 + 12 correct formula
ko= 0,11
12
= R615 991,70 v answer
(3)
OR
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A=P(1+i)
90
- 882 oooT + E&
12
A = R2 005 069,01

. x| (4 i) - 1]

v

I
90
10 000 T+ O,J -1
12
0,11
12
F, = R1389 077,31

Outstanding balance after 90 instalments:

v’ substitution into the
correct formula
(or 2 005 069,01)

v’ substitution into the
correct formula
(or 1 389 077,31)

= R2 005 069,01- R1 389 077,31 v answer
= R615 991,70 (R615 991,70)
— : (3)
5.4 A=PQA+ i)
5 v’ substitution into the
=615 @E_qu + ﬁ.& correct formula
=644 747,02 v’ answer
x| 1-(1+0)"
p 0]
1
0,11\"¥ v substitution into the
¥i=|l +,m correct formula
644 747,02 = 011 v 'n=182-95=87
12 v’ answer
x = R10 786,84 (5)
[16]
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QUESTION 6
6.1 3
fx)==
X
By = — :
fix+ v|a+w v subst (x + &) in £ (x)
.\..ARV = lim \.ﬁ\.ﬂ + _«Hv B .ﬂ.hunv
h—0 h
33
x4+ h x v’ substitution into
= wmwﬁ , formula
~ lim 3x - 3(x + SXW
8=0  x(x+ h) h
~ lim uxlwkluxxw ,\malmalwx
=0 kﬁun + _«ﬁv h HAH + \sv
. -3h 1
= lim ————x—
=0 x(x + h) h
. -3
=lm ——-
B0 x(x + h) v’ simplification
-3
= 2 v’ answer
(3
OR
3
fx)==
x
flx+h)= 3 v subst (x + k) in f (x)
X+ h
3 3
fx+n) - fx)= - —
x+h x
3x—-3x—-3h
= Hmk._.mv ,\ukleMwm@
_ x(x+ h)
x(x + h)
vy e JEFR) = f(X)
f'(x) = lim w
. -3h 1
= w_mmw §XM v~ substitution into
formula
) -3
= lim ———~ e e
=0 x(x + k) v simplification
-3
= — v’ answer
(5)
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6.2.1
1 1
y=rx-x3 v — 33
& _ o 14
dx 3 v I
2
v - M.a 3
3
— (3
22 7, 3 v oy=Tly_ 3
YEY Y R
v _gs
m =7 dx 7
(2)
OR
x(7x* =3
, X0zt =3)
4x
|
=Laxi o3 V=405 -3)
4
—==(7(4 -0 vV 2 o7
2= 20w - 0) 2 - 7x
= 7 (2)
[10]
QUESTION 7
7.1 fR) =% +px* + g -12

36 = (=4 + p(—4)* + g(-4) - 12
36=—64+16p —4g—12
112=16p —4q

Fl(x)=3x"+2px+gq

[l =3-4" +2p(-9 + g
0=48-8p+gq

D +(2):
—20=—4p
5=p
D:28=4(5)—-¢
q=-38

v" substitution of
(—4; 36) into f(x)

vV 28=4p—g¢g
v %\O@wam +2px+q
v fl=0

v 48= 8p-g¢
OR -48=-8p+g¢

v simplification

©)
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7.2 fx)=x"+5x" —8x~12
=(x+D{(x*+4x-12) divisi thod
Fx) = e+ 1){x N X ) (long division method) v Q+6@N+L&I5v
O=(x+Dx"+4x—-12)
0 =(+Dx+6)x—2) v factors
x=-1or x=-6 or x=2
Coordinates of other x-intercepts are: .
(-6;0) or (2;0) “mﬁwmo,vov
ot 4)
(x+ D +bx —12) = x* +5x° —8x—12
bx —12x=-8x
b-12=-8
sb=4 vb=4
X +4x-12=0
G+ 6)(x ~2) =0 v factors
=6 o 222 (x+6)x—-2)
Coordinates of other x-intercepts are: v (-6:0)
(=6;0) or (2;0) v (2;0)
4)
73 | fl(x)=3x +10x - 8 v =3 +10x-8
I =312 +10) - 8
_5 v flo=s
y =y =m(x - x)
+14 =5(x—-1
y (x—1 v’ substitution
y =5x-19 v’ answer
4)
OR
F'(x)=3x +10x -8 v Fl()=3¢+10x—8
Fi) =30 +10(1) - 8 ‘
=5 v iy =5
y=mx+c¢
-14 =5 +c¢ v substitution
-19 =¢
S y=5x-19 Y answer
@
74 |0< k <7 Vo<t
vV k<7
(2)
[16]
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8.1 Sty =—1+126* — 32t
0=~ +122 - 32¢
0=¢ —12¢* + 32t
0=1t(t* —12t + 32)
0=t —4)t—8)

t=0 or t=4 or t=8

-~ After 8 hours

,m.._r

A

v

v 0=t(" =12 +32)

v factors

J\H”Mw

(3)
82 | 8'(t)=-3+24r-32 v $'0)=—37 12432
0 =-—3F+24t -32 \,m;Suo
0 = 3t* — 24t + 32
t= 245 )\Alwém — 46)32) v" substitution into the
203) formula
or t=— 242 z\ﬁéw — 4=3)(=32) v t=1,69 or t=6,31
2(-3)
t =1,69 hours or t = 6,31 hours
S(1,69) = — (1,69)° + 12(1,69)* — 32(1,69)
=— 24,63 km
S(6,31) =~ (6,31)° + 12(6,31)* — 32(6,31) v 24.63 km
= 24,63 km (5)
. Distance is 24,63 kmn
83 | 8"t =-6t+24 v ") =—6t+24
0 =—-6t+24 \mnSuo
6t = 24
SLt=4 vt =4
S(4) = — 3(4)* + 24(4) - 32
=16km/lh v 16 kmlh
(4)
[12]
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QUESTION 9
9.1 First event:
5110~ ET M ET v M 47 ;TM 3/7
M n MT M MT Second event:
v"M: ET 5/10; MT 3/10;
47 2I0~CT M CT CT 2/10
ET TM ET v TM: ET 4/10;
3/7 41 MT 5/10; CT 1/10
™ - MT  TM MT
v Qutcomes
1/10 CT ™ CT @
9.2.1 3 5 v3 3
wﬁzm&zdam.a 710
3 v 3 or 0,21
9.2.2 @
2. 4 5 3 4 A RE
PET)=—. > +2. 2% - —
ED 710 710 m %
v3 4
_ 16 _ 0,46 710
35 16
v 2 or 0,46
35
(3)
[91
QUESTION 10
1011 | 106 —1.000 000 v 10° or 1000000
(1)
10.1.2 | (8)(7X6X5) v BX7N6XS)
=1680 # 1680
(2)
OR
MU
8%4
v P
= 1680 [
v 1680
2
102 | 101 = (92N v 10!
=3 628 800 — 725 760 v oonEny
= 2903 040 v answer
3
[6]
TOTAL: 150
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I Questions

Levels

Topics

L1

1.2

L3

Pat | Func | Fin

1.1.1

Diff

Prob

1.1.2

4

1.1.3

1.14

1.2

1.3

ir'
-
ma\#w-lkwlj%

2.1.1

2.1.2

p—

2.1.3

2.2.1

2.2.2

2.3

2.4.1

2.4.2

[ ] R LU, Y ROST O N B oy

3.1

32

3.3

[V}

3.4

3]

3.5

3.6

3.7

W W |NW N

4.1

4.2

4.3

~

44

4.5

—_

4.6

4.7.1

4.7.2

Pl | W=

5.1

3.2

5.3

[

54

Lhit|an b

6.1

6.2.1

6.2.2

[\S ] RS4]

7.1

72

7.3

7.4

v o N L

8.1

(%)

e

8.2

n

8.3
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|
Question Levels Topics
L1 _. L2 { L3 | L4 ] Alg | Pat | Func | Fin | Diff | Prob
9.1 4 4
g.2.1 2 2
922 3 3
10.1.1 1 1
10.1.2 2 2
10.2 3 3

Real:
Marks 30 52 46 22 22 23 36 16 38 15
3 20 35 30 15
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