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NSC — Memorandum

DBE/November 2016

e If a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent accuracy applies in ALL aspects of the marking guidelines.

LET WEL:
e Indien 'n kandidaat 'n vraag TWEE KEER beantwoord, merk slegs die EERSTE poging.
o Volgehoue akkuraatheid is op ALLE aspekte van die nasienriglyne van toepassing.

QUESTION/VRAAG 1
LI1T | x*»-6x-16=0 L
factors
- 2) =
(x 8)(x+ ) 0 v re-
x=-2or x=8 v x=28 3)
L1225 +7x-1=0
‘e —b++b>—4ac
2a
v .
- (7) + /(7)2 B 4(2)(_ 1) subs into correct formula
22) ,—1%57
_—7+457 —a
4 v x=0,14
x=0,14 or x=-364 v x=-3,64
NOTE: Penalise 1 mark if the
OR/OF rounding to TWO decimal OR/OF
L7 49 1 49 places is incorrect.
X +—x+—=—+— 49
2 162 2 16 v'for adding — on
X LAl both sid 10
1 16 oth sides
7 57
XF—=+
4 4 ,—T1+457
- J57 4
YTy v x=0,14
x=0]l14 or x=-364 v x=-3,64
4)
1.2 x*—25<0
(x=5)x+5)<0 v'factors
N - /.
@ - @+ =5 5
-5 5
_5<x<5 v'V'inequality
NOTE:
x={-4;-3;2;-1;0;1;2:;3;4) Final answer only v answer
2/2 4)
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1.3

x=2y-1
2y-1)*-7-y"=-y
4y —4y+1-T—y> =—y
3y>-3y-6=0
¥y -y=2=0
(y=2)y+1)=0
y=2 or y=-1

x=2(2)-1 or x=2(-1)-1

x=3 or x=-3
OR/OF
_ x+1
Y 2
X =T-y'=~y

g (XY _ (x#1
2 2

x2_7_[x2+2x+1]: -x-1

vV x=2y-1
v’ substitution

v’ correct standard form

v’ factors
v’y —values

v’ x — values

OR/OF

v’ substitution

4 2
4x* —28—x*-2x—-1=-2x-2
3x2—-27=0 v’ correct standard form
2 —_—
¥ =9=0 v’ factors
(x=3)x+3)=0
x=-3 or x=3 v x — values
B -3+1 or B 3+1
Y 2 Y 2
y=-1 or y=2 v v val
y — values (6)
14 32018 | 32016
32017
20171 -1
= %ﬁ) v common factor 3"
:3+l
3
1 10 v answer
=3—or —
3 3
OR/OF OR/OF
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32()18 + 32016
32017
‘/ 2016
) 320 16(32 N 1) common factor 3
- 32017
— 10 v answer
3
OR/OF OR/OF
320]8+32016
32017
32018 32016 -
= S+ o v’ dividing by 3*°"
=3+l
3
B 31 10
73 or 3 v answer
(2)
1.5.1 3x—5>20 and x#3 v 3x-5>0
5
x>— and x#3 vioxz g
v x#3
(3)
1.5.2 [3x—5 .
Y—3 v 3x-5=x-3
V3 x—-5=x-3
NOTE: If x =2 is not
3x=5=(x-3) 3 >
* ()i ) rejected, then v 3x-5= (x N 3)
3x-5=x"-6x+9 maximum 3 / 4 marks
x> —-9x+14=0
(x - 7)(x - 2) =0 v’ factors
x#2 or x=7 vVix=17
“4)
[26]
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QUESTION/VRAAG 2
211 130510190
3
1
a=30 r=. V=g
3
T, = ar"”
10 "
729 =30 3 v'substitution into correct
- formula
1 11
—— =3 2187 \3
2187 1 7 1 n—1 v 3_7 = 31_’1 or
37 =3"" OR/OF (2 ; -
: AR O
iEamn 3 3
_ T=n-1
n=38 use of logs
n=8 v n=8
“4)
212 |5, =12
1-r
= 3—01 v'substitution into correct
1—— formula
3
=45 v'answer
(2)
2.2 S =a+(@+d)+..+@+n-2)d)+@+@n-1)d) (1) vexpanding S,

S, =(a+(n-Dd)+(@+n-2)d)+.... +(a+d)+a (2)
Adding both equations/Tel die twee vergelykings bymekaar:
28, =2a+(n-1)d+2a+(n-1)d+2a+n—-1)d +....

= n[Za + (n - 1)d]

S, = %[2a+(n—1)d]

n

OR/OF

S, =a+(@+d)+..+(@+n-2)d)+T, (1)

S, =T, +(Tn —d)+(Tn —2d)+ oo +a

Adding both equations/Tel die twee vergelykings bymekaar:
28, =(a+T,)+(@+T,)+(a+T,)+....+(a+T,)

n
S =—la+T
= "a+,)
but7Tn=a+(n-1)d

n

S =g[2a+(n—1)d]

)

v'reverse writing

v'2S, =n[2a+(n-1)d]

V'S, :§[2a+(n—l)d]

4)
v'expanding S,
v'reverse writing
v2S =nla+T,)
Vs, =§[2a+(n—1)d]
4)
[10]
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QUESTION/VRAAG 3
3.1 -1;2:5
T =-1+(n-1)3) v 3n
=3n—4 v —4
(2
3.2 T, = 3(43) -4 T,=-1+ (43 - 1)(3) v’ subs of 43
\ OR/OF ™ v’ answer
=125 =125 NOTE: ’
Answeronly 2/2 2)
33 T =3n-4 n
S, =D T, =~1+2+5+ e +3n-4 'S, =2,

=3(1+2+3+......
_3nln+1)
_ 3n* —5n

2

substitution into correct
formula

3n* —5n
2

v 23n-5] or
2

OR/OF
v (1)-4+3(2)-4+33)-4+

v 314243+ n)—4n

2
v 3n°—5n
2

3)
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3.4 T, =T, ~T,)+ (T, ~T,)+ (T, - T;)+...+ (T, - T,)+ (T, - T,) + T, | v'¥ generating sum
125=29+26+23+..2+T, v i9)+26+23+...2
v —(29+2
~0912)47, y (29+2)
; v 155
=155+T, NOTE:
T, =30 v —30

Answeronly 1/6

If they only use 3n —4
OR/OF breakdown 0/ 6 OR/OF

T, =an*+bn+c
ST, =12la+11b+c =125

T,-T, :an2+bn+c—[a(n—1)2+b(n—1)+c]

—an’* +bn+c—an* +2an—a—-bn+b—c

=2an+b—-a
v 12la+11b+c =125

T,-T,,=3n-4
2a =3 and b—a=-4 v’ calculating 7, -7, ,in

3 5 terms of a, b and ¢
a=-— and b=—-—
121la+11b+c =125 \/azg

2

121 E +11 —E +c=125 5

2 2 vV b=_=

2

c=-29

3, 5
T =—n"——n-29 v c=—
T 5 c=-29

3, v 5
T ==({1) —=(1)-29
2020
=-30 v 30

(6)
[13]
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QUESTION/VRAAG 4
4.1 E4 ;-9) v x=4
/y=—9
(2)
4.2 f(x)=(x—4)Y -9
(x—4)-9=0 v y=0
(x—4) =9
x—4=43 v x—4=43
x=7 or x=1
A(1;0) v A(1;0)
OR/OF OR/OF
f(x)=(x—4f -9
_ 42 _
0=x"-8x+16-9 v y=0
0=x>-8x+7
(x-7)x-1)=0 v (x=7)x-1)
x=7 or x=1 v AL 0)
A(1;0) 3)
4. ; .
3 ]c(037) NOTE v C(0;7)
M(8 §7) Answer only 3/ 3 vx=8
\/y=7
3
4.4 C(0:7)
D(4 ; 0) v D(4:0)
m:L or m:();7 or 0=4m+7
0-4 4-0
m:—z m:—z m:—z v m:_z
4 4 4 4
7
—-0=—-(x—-4
y 7 =4)
7 v _ 7 7
y=—2x+7 y__Z)H'
3)
7
4.5 ry=——x+7
gy A
¢ lix= _%y+7 v interchange x and y
4x=-Ty+28
7y =—4x+28 v simpliiication
4 vV y=——x+4
y=——x+4 7
7
OR/OF OR/OF
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g 'is the straight line through (0 ; 4) and (7 ; 0) v straight line through (0 ; 4)
y=mx+4 and (7 0)
0="7m+4 v’ substitution
4 4
=——x+4 vV y=——x+4
Y777 Y777
3)
4.6 x. flx)<0
vv x<0
5x<0 or 1€x<7 vV 1<x<7
4)
[18]
QUESTION/VRAAG 5
5.1 ao =1 vx=0
oD v y=1 @
52 g(x):ax v substitution
9=a’
a=3 a>0 va=3 (2)
53 [ yo(1) o o3 1Y
y= 3 y= vviy=|- (2)
3
54 | 30 «3omr 3
v
l<x<3 1<x
v x<3 )
OR
ALy
X
0 1 3 4
v1<x
1<x<3 v 1<3
(2)
[8]
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QUESTION/VRAAG 6
6.1 qg=1 viog=1
(1)
6.2 | subs (0;0) 0=—2—+1 vo=—1+11
O+p 0+p
a_
p
\/ a:_p
a=-p
Subs P
a
V2+1= 242+ D +1 NOTE: v’ substitution
J__ a Answer only 2/ 5
\/6+2+p
2+ 2\E+ \Ep =a
2+2\E:a—p\ﬁ=a+aﬁ
2(1+\/§):a(1+\/5) v oaen
&)
Ly
6.3
\/y =1
S -
[0) vVx=2
x=2
v'shape
v(0;0)
“4)
[10]
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QUESTION/VRAAG 7
71 F:x(l+z.) -1
i
0,06 )"
2500{(1 + ) j - l:l vn=60and i= 0’36 /0,005
= 0.06 v’ correct substitution
into correct formula
12 v’ answer
=R174 425,08 3)
7.2.1 | After eleven months, Genevieve will owe/
Na elf maande skuld Genevieve
0,15)" V=11
A=82 OOO(I + 2 ) v’ correct substitution
into correct formula
=R 94006,79 v’ answer
3)
722 x[l—(1+i) }
P= -
i
3 200{1 —(1 + Ol’isj } v 94006,79
94006,79 =
0,15 v’ substitute into correct
12 formula
94 006,79 0,15 0,15)"
X =1-|1+
3200 12 12

(1+ Oiisj =1-0,3672147...

0,15

—nlog| 1+=
g( 12
-n=-36,8382...

n=36,84
Genevieve will have to pay 36 installments of R3 200

j =1og0,6327852...

v'correct use of logs (logs to
be defined)

v' n=36,84
v’ 36 installments
(5)
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7.2.3

-0,83826912
3200 1—(1+ 0,15]
12

0,15
12

P =12652

Outstanding balance after 36 installments is R2 652
Final payment will be:

1
A= 2652,00(1 + 0’15J
12
=R 2685,00

OR/OF

36
3200 (l+0’15j -1
12

0,15)
B 1 94 1+=
alance : 9 006,79( + 2 j 015

12
=R2 651,72

Final payment will be:

1
A =265 1,72(1 + O,lSj
12

=R 2685,00

v'n = —083826912

v'substitute into correct
formula

v answer

1
v 2652,00(1 + 01,125j

v answer

OR/OF

36
v 94006,79(1 + 01’125j

36
3 ZOOl:[l + 0’15J — 1}
12

015
12
v'2 651,72

v

1
v’ 265 1,72[1 + 0’15}
12

v answer
(5)
[16]
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8.1 flx+h)= 4x°

flx+h)=f(x)=4(x+h) —4x*

= 4(x2 +2xh+h2)—4x2
=4x> +8xh+4h> —4x’
=8xh +4h’

v 4(x+h)

v 8xh + 4h’

7(x)=tim £ (“’2‘1" (x) S f e h)-£()
h
3 8xh + 4h*
- h—0 h
h(8x +4h) , h(8x+4h)
-t 2] h
” h v 8x
=8x
OR/OF OR/OF
f,(x):yr%f(x"‘hh)—f(x) /f(x+h)—f(x)
- h
iy C4(x+ h) - 4x?
gt 3 v 4(x+hy
i | 4x?8xh + 4h* — 4x°
B hi%_ h
_ | 85+ 4R . )
= lim| —— 8xh + 4h
_ }}H(l)_h(Sx ; 4h)} , hBx ; 4h)
_8x v'8x 5)
8.2.1 n x2 —2x—3
Tox-1
_ p| L) =3+ )
B x+1 x+1
=D (x-3) 7 =3)
- V1 (3)
822 1 [
fl)=x = v
1 1 L
re)=3 2
3
) 1 -2 v 15
f (x)——zx ’ 2
(3)
[11]
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QUESTION/VRAAG 9
91 | f)=(x+2)x—1)x—4) Vv @)=+ 21 x-4)
=(x* +x-2)(x—4)
=x +x"—2x—4x"—4x+8 v expansion
3 2
— 32— 6x+8 v x =3x*—6x+8
4)
b=-3; ¢c=-6; d=8
9.2 f(x)=x"-3x"-6x+8
() —
o= < 110=0
3x* —6x-6=0
x*=2x-2=0 v 3x*—6x-6
e —b*~b* —4ac
- 2a
24 y(2) -4()(-2)
= 2(1) v substitution into correct
formula
_2+412
2
x=-0,73
v x=-073 4)
9.3 fx)=x’-3x*—6x+8
FED=(1) =31 =6(-1)+8 or f(-1)=(1)-2)-5)
=10 =10 v f(=1)=10
F(=1)=3(-1) -6(-1)-6
=3 v f(-1)=3
_ v/ substitution
y—10=3(x+1) v y=3il3 @
y=3x+13
9.4 f//(x):6x—6 \/f//(x):6x—6
y
i
X v/ x- intercept
(1;0) v'y- intercept
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9.5 f concave upwards
(x>0 NOTE: v (x>0
6x—-6>0 Answer only 2 /2
x>1 vix>1 (2)
[17]
QUESTION/VRAAG 10
f (x) =-3x"+x
-9x* +1=0
g v -9x*+1=0
1 1 1
x—g of x——g \/x:§ or x:—g
Maximum of f Willbeatxzé /Maxjmumatle
3

Maximum of f(x)+¢ will also beat x =

~
TN
W | =
[\ I N

+

BN

Il

|
+
_Q
I

_
Il

O
Wi Ol O]l O|lo W[

For f (x)+ q to have a maximum of gthe value of ¢

2
has to be —.

[6]
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QUESTION/VRAAG 11
11.1.1 | Let the event Veli arrive late for school be V.
Let the event Bongi arrive late for school be B. /
Laat V die gebeurtenis wees dat Veli Laat B die gebeurtenis
wees dat Bongi laatkom v answer
P(VorB)=1-0,7 (D
=0,3
11.1.2 | P(V or B)=P(V) +P(B) — P(V and B) v P(V or B) =P(V) +P(B)
0,3=0,25+P(B) — 0,15 —P(V and B)
v/substitution
3)
11.1.3 | P(V) xP(B)=0,25x% 0,2 v P(V) xP(B) =0,05
=0,05
P P(B) = P B
(V)x P(B) # (,Vand ) v P(V) xP(B) #P(V and B)
V and B are NOT independent/ vNOT ind d
V en B is NIE onafhanklik nie. independent 3)
11.2.1 | 6!=720 v 6!or 720
(2)
11.2.2 | Number of arrangements
v 3Ix 3!
=3Ix3!x 2 v x2
=172 v  answer
(3)
31x 4!
11.2.3 | P(hearts next to each other)= v v 3x4l
144
720
1
= s or 0,2 or 20% v 1 or 0,2 or 20%
5
OR/OF OR/OF
I'x3!
P(hearts next to each other) = % v
144
720
1
=é or 0,2 or 20% v 5 or 02 or 20%
3)
[15]
TOTAL/TOTAAL: 150
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