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Alpha Wiskunde Graad 12
Alpha Mathematics Grade 12

MEMORANDUM

Finale eksamen 2018

Final examination 2018

NR. ANTWOORD BEREKENINGE (nie vir nasien doeleindes nie) PUNTE
NO ANSWER CALCULATIONS (not for marking purpose) MARKS
1.1 C Knakpunt: (—=1;2) dusy = |x + 1| + 2 2
1
1.2 D —-1<2x<1 > ——x<x<- 2
2 2
1.3 B y = 2bgsin(—1) = - 5
y =2bgsin(1) ==
1.4 C Die funksie g het ‘n verwyderbare diskontinuiteit by x = —2. 5
Dus OOP kol.
1.5 D B x+3 1 =3
YT a-3)x+3) x-3'" 2
Indienx = —3isdanisk = —%
1.6 C (9) (3 )9—1’( b)T
r @ 3
Termbevat a®h*dus9 —r=5 = r=4 2
4 4
9 9—4(_2) _ 5 (1) 5p4 _ 54
(4)(3a) 3) = 12639 (3) a®b* =378a%
1.7 D f'(x)=0
1-x72=0
x2—1=0
x—-Dkx+1)=0
x=1ofx=-1 2
f"(x) =2x3
f" (1) =2 > 0 lokale minimum
f"(—1) = —2 < 0 lokale maksimum
1.8 A f'(x) > 0... stygende funksie 5
f"(x) >0 ... konkaaf op
1.9 A (A) —el™ = —el™*
(B) eX 1 x —gx71 5
(C) e *#+—-1+e™”*
(D) —e*#—-e*+1
1.10 |B b b b
j(f(x)+g(x))dx =f f(x) dx+J gx)dx=5-1=4
a a a 2
Maar (1) is nie altyd waar nie, want f en g kan mekaar sny in die
interval [a; b].
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Alpha Wiskunde Graad 12 MEMORANDUM Finale eksamen 2018
Alpha Mathematics Grade 12 Final examination 2018
Vraag / Question 2 [20 punte / marks]
:g ANTWOORD / ANSWER PUNTE / MARKS
2.1(a) | Ast =0danis N = —2%_ — 98 mense JStelt =0
3+100e°
v Antwoord
[2 punte / marks]
2.1 (b) 10094 v 1265
1265 = ——
3+ 100e~0-5¢t
1265(3 + 100e~95%) = 10094
B 10094
34+ 100e7 95 = ———
1265 v Vereenvoudig
e~ 05 =0.04979 ...
—0.5t = In(0.04979 ...) vIn(0.04979 ...)
t = 6dae v Antwoord
[4 punte / marks]
2.1(c) | dN _ 0 — 10094(100e~%°%)(-0.5) v —10094(3 + 100¢~05t)~2
dt (3 + 100e70-5t)2 v 100e-05¢
v —0.5
v (3 + 100e~9-5t)?2
OF / OR OF / OR
N = 10094(3 + 100e~%56)"1 v Herskryf N
dN —0.5t\—2
E — _10094(3 + 1006_0'5t)_2(1006_0'5t)(—0.5) \/—10094(3 + 100e )
v 100e 05t
v —0.5
[4 punte / marks]
2.1 (d) | Meer mense word besmet. v Meer
REDE 1: Want die afgeleide is POSITIEF, en dus is N ‘n ¥ Enige rede
stygende funksie.
REDE 2: Want by t = 0 was daar 98 mense besmet en na 6
dae is daar 1265 mense besmet. Dus die funksie neem toe
oor tyd. [2 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM Finale eksamen 2018
Alpha Mathematics Grade 12 Final examination 2018

NR.
NO ANTWOORD / ANSWER PUNTE / MARKS
2.2 x = —2 — i is ook ‘n nulpunt. v Metode

(x+2-Dx+24+10) OF / OR x=-2+1i

=(x+2)%-i? (x +2)% = i? J 4x

= x? + 4x + 5 is ‘n faktor x*+4x+5=0 5

Deur inspeksie / Langdeling:

2 _
(x+3)(x +4x+5})6:(l3 Jx=-3
[4 punte / marks]
1 1
2.3 Vierde term in (1 + 2x)3 is: ‘/g
1 2 5 _2\(_s
(?) (_ §) (_ §) (2x)? = ﬂx3 ‘/( 3) ( 3)
3! 81 v (2x)3
40
Dusa = . v Antwoord
[4 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM
Alpha Mathematics Grade 12

Finale eksamen 2018
Final examination 2018

Vraag / Question 3 [20 punte / marks]
:g ANTWOORD / ANSWER PUNTE / MARKS
3.1 1+i 1+i 1+42i+i? il
@0 |T-i T+i _1-i2 L
20 v Vermenigvuldig uit
2 vi
=1 2
[3 punte / marks]
3.1“ A+ +9) _ (1 + i>16 (140 v Herskryf
(@)(ii) (1)t 1—i v Vervang met i
=i1%(1 + 1)
=14 v Antwoord
[3 punte / marks]
oy 1+ =Zcisy V2
(b)(i) JE
4
T
1—i=v2cis(-7) V2
4 Vs 7T
v —= of —
= \/Ecis7—n * *
- 4 [4 punte / marks]
3.1 . m\Y7 17 T J\/—” \/—16
(b)(ii) (\/ECIS Z) (V2) s (17 X Z) (vV2) " en(¥2)
16 16 . T 17 16m
(\/7 cis (— %)) (vV2) cis (—16 X Z) ‘/n4 n==
T T
= \/Ecisz ‘/4
=141 v Antwoord
OF / OR OF / OR
A+DPA+i) 1+ ,
(1—10)6 =<1—i> a+0
o\ 16
. I3 4
(-]
T
= (cis —) V2 cis—
? iy 33m v 8
=cis8ﬂX\/§cisZ=\/§cisT J?)?Tﬂ
33w
x = \/ECOST =1
33w
y = \/EsinT =1
(1+ )Y . v Antwoord
(-0 1+i [4 punte / marks]

Bladsy 6 van 18
Page 6 of 18

Blaai om asseblief
Please turn over



Alpha Wiskunde Graad 12 MEMORANDUM
Alpha Mathematics Grade 12

Finale eksamen 2018
Final examination 2018

NR.
NO ANTWOORD / ANSWER PUNTE / MARKS
32 | LK=x%4xt +x% 4 x4k s
1-— xk x 1-x
- 1—x tx v xk
:1—x"+x"—x1xk V1= xk 4k
1 x’”} - v —x1.xk
1 —x Vv Antwoord van LK
RK = 1—xk+ v Antwoord van RK
1-x [6 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM Finale eksamen 2018
Alpha Mathematics Grade 12 Final examination 2018
Vraag / Question 4 [19 punte / marks]
NR.
NO ANTWOORD / ANSWER PUNTE / MARKS
4.1 In(x + 2)| = -3x—3 v Negatief
In(x+2)=—(—-3x—-3) of In(x+2)=-3x—3 vIn(x +2)
— ,3x+3
x+2=e>* v Antwoord

[3 punte / marks]

4.2 f(x) = x +2—e3**3
f'(x) =1—3e3**3

xn + 2 _ ean+3

Xn+1 = Xn — 1 — 3e3%n+3
x; =—1.8
x, = —1.98014
x; = —1.94051
x4 = —1.94048
x® = —1.94048
x = —1.9405

v f(x)
v (%)

v Vervang in formule

v v Antwoord korrek tot 4
desimale syfers

OF / OR

OF / OR

f(X) — e3x+3 —x =2
f’(x) = 3e3¥+3 _ 1

3xp+3
e> ' —x, —2

Xn+1 = Xpn —

3e3xn+3 -1
x; =-—1.8
x, = —1.95014
x; = —1.94051
x, = —1.94047
x° = —1.94047
x =~ —1.9405

Vi)
v (%)

Vv Vervang in formule

v v Antwoord korrek tot 4
desimale syfers

[5 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM Finale eksamen 2018

Alpha Mathematics Grade 12 Final examination 2018

NR.

NO ANTWOORD / ANSWER PUNTE / MARKS

4.3 (a) 5. v Asimptoot x = —2
v “Knakpunt” by x = —1

41 v Snypuntvan feng
"-_I (-1.9405 : 2821?\’5 v Neig na asimptoot

v Vorm regsvanx = —1

[5 punte / marks]

4.3 -19<x< -1 v —-1.9
(b)(i) 1
[2 punte / marks]
4.3 -2<x<-1 v -2
(b)(ii) v -1
[2 punte / marks]
4.4 y = sin(x + 2) v Ruil x en y om
x = sin(y + 2)
y = bgsinx — 2 v Antwoord

f~(x) = bgsinx — 2 [2 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM Finale eksamen 2018
Alpha Mathematics Grade 12 Final examination 2018
Vraag / Question 5 [12 punte / marks]
:g ANTWOORD / ANSWER PUNTE / MARKS
51 a 0 2 Vv detA
detA=lo 2 1=al® l-0+2]0 .
4 -1 0 -1 0 4 - v Bepaal van determinante
=a(0+1)+2(0-8) v Antwoord
=a—16
9 0 2
detd, =|8 2 1=9|% [|-0+2|) v det 4,
2a =1 0 v Bepaal van determinante
=9(0 + 1) + 2(=8 — 4a)
=9—-16—-8a=—-7 —8a v Antwoord
_ —7 —8a _
a—16
—7—8a=a-16
—9a = -9 v Antwoord
a=1 [7 punte / marks]
5.2 (a) S=1r0 =24 v Vervang in formule
24
= v Herskryf
1 24 i
4= ETZ (7) — 96 v Vervang in formule
12r = 96 v Antwoord
r = [4 punte / marks]
5.2 (b) g = % — 3 rad v Antwoord

[1 punt / mark]
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Alpha Wiskunde Graad 12 MEMORANDUM
Alpha Mathematics Grade 12

Vraag / Question 6

Finale eksamen 2018
Final examination 2018

[25 punte / marks]

f'x) =

_ —+1] 2
x2.ln10ngCOSx+ 0gx“ X

:g ANTWOORD / ANSWER PUNTE / MARKS
6.1 2 __ 2 v f(x+h)
') = i 1-4(x+h) 1-—4x
f'x) = lim Y
im 2(1 —4x) —2(1 — 4x — 4h) v Vereenvoudig
h~0 h(1—4x —4h)(1 — 4x)
_ o 278X =248 +8h ¥ Noemer
~ RS0 h(1 — 4x — 4h)(1 — 4x)
. 8h v 8h
= lim
h-0 h(1 — 4x — 4h)(1 — 4x)
8
= m v Antwoord
[5 punte / marks]
6.2 (a) 2x 4 -1 4 vx?In10 v 2x

2
x Jbgcos% + log x?

-1 —4

v 1_(1)2 v

[5 punte / marks]

1

6.2 (b) | Dy[In(tanx) — In(1 + 2x)] v In wet
tanx

— 1 sec® x — 1 V sec? J 2

tanx 14 2x° Secx 142x
OF / OR OF / OR

1 sec?x (1 + 2x) —tanx (2) Vo J sec?x

tan x X (1 + Zx)Z 1+2x

1+2x Vv Kwosiént reél

V2
[4 punte / marks]

_ d d d
6.3 (a) esmycosyd_i:_lz3x25iny+x3cosy%+k%

dy 3x%siny + 1

dx esSinYcosy—x3cosy—k

siny d_y
v es"mY cosy —
v -1
v 3x?siny

3 24
v x°cosy —

dy
vk —=
v Antwoord

[6 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM Finale eksamen 2018
Alpha Mathematics Grade 12 Final examination 2018

NR.

NO ANTWOORD / ANSWER PUNTE / MARKS

6.3 (b) dy|

. dxlcamy v Vervang in f’
3sinmt+1 1
esSinT cosT —cosm —k v Gelyk aan 1
—1+1-k
k=—1

Die punt (1; m) |é op die oorspronklike funksie:

eSNT _ 1 far =sint+7
1-14+anm=mn

v Vervang in funksie
Ja=1

OF / OR

a=1
OF / OR
eSNT _ 1 4 ar =sinw + k«
~a=x%k
d
@y -1
dxl(1;m)
3sinm+1
_ =1
eSINT cos T — cosln -k
1+1-k
k=-1
g =—

v Vervang in funksie
va=k

v Vervangin f'
vik=-1
va=-1
[5 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM Finale eksamen 2018
Alpha Mathematics Grade 12 Final examination 2018
Vraag / Question 7 [22 punte / marks]
:g ANTWOORD / ANSWER PUNTE / MARKS
7.1 x-afsnit: x%e* =0 vx=0
x=0 of e¥ =0 (N.V.T.) Jy=0
y-afsnit: y =10 [2 punte / marks]
7.2 f'(x)=0 Vv 2xe”*
2xe* + x%e* =0 2 x
xe*(2+x)=0 Vxte
x=0 of x=-2 of e*=0(N.V.T.) v Faktoriseer
Dusq = —2 v Antwoord
[4 punte / marks]
7.3 f"(x) = 2e* + 2xe* + 2xe* + x%e* v 2e* + 2xe*
— X X 2,x
= 2e* +4xe* + x“e v 2xe® + x2eX
"0)=2>0
o v"(0)=2>0
f"(=2)=-027<0 v ) 027 < 0
"(=2) =-027 <
Lokale minimum draaipunt by x = 0 f '(_ )
Lokale maksimum draaipunt by x = —2 v Minimum by x = 0
v Maksimum by x = —2
[6 punte / marks]
7.4 f"(x)=0 v Stel gelyk aan nul
2e* + 4xe* + x%e* =0 7 Faktori
e*2+4x+x*) =0 axtoriseer
—4 +.,/4% —4(2)
X =
2
=-2+2 v ¥ Antwoorde
= —0.59 of — 3.41
[4 punte / marks]
7.5 (2 0.54) 06 n Punt by elk van dl(? |
volgende punte op die skets:
05
(0.5 0.41) vVx=-5
vx=-341
Vx=-2
v x =-0.59
(-0.59 ; 0.19) vx=0
v Vorm
- - -2 2 - o 05 [6 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM Finale eksamen 2018
Alpha Mathematics Grade 12 Final examination 2018
Vraag / Question 8 [26 punte / marks]
:g ANTWOORD / ANSWER PUNTE / MARKS
8.1 (a) x?+2
f) =—F—=
x(x —4) Jx=
Vertikale asimptootbyx = 0enx =4 Jx=4
x? (1 + %)
. X
y = lim N 1
2 2 (1 + —)
X Jy=
Horisontale asimptootby y = 1
P vy [3 punte / marks]
81(b) | x e R;x #0;x # 4 vx€ER
Vx+0;x+4
[2 punte / marks]
81(c) | f'(x)=0 vf'(x)=0
2x(x? —4x) — (x> +2)(2x — 4) _ 0 v 2x(x? — 4x)
(x2 — 4x)? B

2x3 —8x%2 —2x3+4x*—4x+8=0
—4x%2 —4x+8=0

x2+x—-2=0

x+2)(x—1)=0

x==-2o0of x=1

1
f(=2)=5
f)=-1

Waardeversamelingisy < —1 of y >

N | =

v (x%+2)(2x — 4)

v Vermenigvuldig hakies uit
v Vereenvoudig

Vv Antwoorde van x

v Antwoorde van y

v Waardeversameling

[8 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM Finale eksamen 2018
Alpha Mathematics Grade 12 Final examination 2018
NR.
NO ANTWOORD / ANSWER PUNTE / MARKS
2 9 o*
8.2 (a) f9x+x9——dx o
X x10
9x xlO ‘/_
=—+——-9lnx+k 10
In9 10 v —9lnx
vk
[4 punte / marks]
8.2 (b) fsin5 2y cos 2x dx v Stel u = sin 2x
du L J%du = cos 2x dx
Stelu =sin2x = — =2cos2x = -du = cos?2x dx
dx 2 1 5
1 1 v[su® du
—uwdu=—u+k
] g pu T WESYL
1 12
Esin6 2x + k \/%sin6 2x + k
Volpunte vir net antwoord.
[5 punte / marks]
8.2 (c) f sin Sx cos 2x dax v Vervang in formule
1 v —cos 3x
= Ef sin3x + sin7x dx v —cos 7x
UL SUUPNUE U SR v g en -
= ——.-c0S3x ——.=cos 7x
23 27 [4 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM
Alpha Mathematics Grade 12

Finale eksamen 2018
Final examination 2018

Vraag / Question 9 [20 punte / marks]
:g' ANTWOORD / ANSWER PUNTE / MARKS
9.1(a) | 16x*—-9x+3 _ A +Bx+C
(x—1D(4x%2+1) x—1 4x2+1 VA2 + 1)

16x2 —9x+3=44x>+ 1)+ (Bx+C)(x—1)

Stelx=1: 10=54 = A=2

v(Bx+C)(x—1)

S = +
(x—DMAx?2+1) x—-1 4x?+1

vA=2
Stelx=0: 3=A-C JC=—1
3=2—-C = C=-1
Stel x = —1 (enige waarde):
28 = 54 + (=2)(=B + C)
28=5(2)+2B —2(—-1
(2) D VB =8
B =8
o 16x*—9x+3 _ 2 +8x—1
Ta—D@EZ+D) x—1 4x?+1 v Antwoord
OF / OR OF / OR
16x*—9x+3 A +Bx+C
(x—1DMAx2+1) x—1 4x2+1
16x2 —9x +3 =AAx*+ 1)+ (Bx+ CO)(x — 1) JA4x2 + 1)
=4Ax>+ A+ Bx*—Bx+Cx—C v
=x2(4A+B)+x(C—B)+ (A—-0) (Bx+C)(x—1)
Stelx=1: 10=54 = A=2 vA=2
4A+ B =16 C—B=-9 A—C=3 vC=-1
B =28 c=-1 vB=8
16x2 —9x + 3 2 8x —1 v Antwoord

[6 punte / marks]

9.1 (b) 16x2 —9x + 3 4
x—- D@2+ D

—jzd+J8xdfl d
T 1Y e 1 YT ) a1 &

1
= 21In|x — 1| + In|4x? + 1] —Ebgtaan +k

v Split tweede breuk
v 2In|x — 1]
Vv'n|4x? + 1|
\/—%bgtan 2x

[4 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM Finale eksamen 2018
Alpha Mathematics Grade 12 Final examination 2018
NR.
NO ANTWOORD / ANSWER PUNTE / MARKS
9.2 3 t
f % +x dx = lim Zf(xl-).Axi
n—->0o
1 i=1 5
3-1 2 v-
Axi = = —
nz n v1+-=i
n
2 \? 2 v f(x)
) =(1+21) +(1+451)
fa) = (142 .
4i  4i? 21
=l+—+—+1+—
n n n
6i 4i® v Vereenvoudig f (x;)
=2+—+—
n n
6i 4i? 2 4 12i 8i?
Feoax=(24 4 ) (D)= ntm tom

3 121 81
fx +xdx—11mz
2 n—-o0o

n n
e, 120 8,
= lim [— 1+—ZL+—ZL
n—-oo | N £ n? ¢ n3 £
L =1 i=1 i=1
. 4 +12 n2+n
= — X — X | — —_
nl—I}OlO_n n n2 2 2
+8>< n3+n2+n
n3 3 2 6
6 8 38
—lim[4+6+ + = +— —] — = 12.67
n—->co 3
OF
6i 4i?
f) =2+—+—
2 n 4 n3 n n
e R R R Te bt )
_19_”_|__ 2
n 3n

3
'.Lx2+xdx=rlli_r)r0102[ 3n2

vn

n? n
‘/7+E

3 2
‘/n_+n_+2

3 2 6

v v Vereenvoudig
v Antwoord
[10 punte / marks]
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Alpha Wiskunde Graad 12 MEMORANDUM
Alpha Mathematics Grade 12

Finale eksamen 2018
Final examination 2018

Vraag / Question 10 [16 punte / marks]
:g ANTWOORD / ANSWER PUNTE / MARKS
10.1(a) | f(x) =Inx g'(x)=x v f(x) v f'(x)

JHOES: g(x) =22 v g(x) v g'(x)
J.x. Inx dx = 1x2 Inx — lfl.xz dx J\llervang in formule
% % x V=[x dx
== 2lnx——fxdx :
2" 2 v Antwoord
1 11
= Zx2 — T x2 7 punte / marks
2x In x > Zx +k [7p ]
10.1 (b) | * 1, 11, 4 v Bepaalde integraal
f x.Inx dx ==x“Inx _E'Ex
1 1

2 4
15
=8ln4—7= 7.34

=1(4)21n4—1(4)2—%(1)21n1+%(1)2

v Vervang grense in

v Antwoord

[3 punte / marks]

10.2 6 9
72n=7rf 9 — —x? dx
s a
6

9
72 = [9x - £x3]_6
72 = 9(6) —2(6)3 - [9(—6) — 2(—6)3]

648 648
72 = 108———7

a
1296

a
a = 36

v Funksie
v 9x
v ——x3
3a
v Vervang grense in

v Vereenvoudig

v Antwoord
[6 punte / marks]

- EINDE VAN DIE MEMORANDUM / END OF THE MEMORANDUM -
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