Alpha Wiskunde Graad 12 / Alpha Mathematics Grade 12
Halfjaar eksamen 2020 / Half year examination 2020

MEMORANDUM

Totaal / Total: 190 punte / marks

Eksaminator / Examiner: Pieter van Onselen

Hierdie memorandum bestaan uit 8 bladsye. /
This memorandum consists of 8 pages.
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Vraag / Question 1 [20 punte / marks]
NR. ANTWOORD BEREKENINGE (nie vir nasien doeleindes nie) PUNTE
NO ANSWER CALCULATIONS (not for marking purpose) MARKS
1.1 D y=e*

Hellingy' =e* =y 2
Loodlyn se helling dus: —i
1.2 B flx)=x%+2x—-15
f'x)=2x+2<0 2
x<-—1
1.3 A f(x) =logs e*
, e’ 1 2
f1) = e*.In3  In3
1.4 A y = 3e?*
f = ezy
3 2
1 X
y=5mn(3)
1.5 B f'(x) =3x?>+2xa+b
f'(x)=6x+2a=0
6(1) +2a=0
2
a=-3
1=13-3+b+1
b=2
1.6 D 51 4
J e z
= [n5—1Inl =In5
17 |c 3 (%Jriz
= lim 71
x=0 .3 —_Z4 -
(3 xt x3)
y =
1.8 D Asx = 1: Inf(1) =eln(1)
fH=e"=1
Inf(x) =e*Inx
LR
f(x)f(x)—e nx+e*~ 2
1
——f'(1)=elnl+e
'
Maar f(1) =1
ff)=e
1.9 A flx) =e?*
fl(x) =2e** f'(0)=2e°=2en f(0)=e=1 2
y—1=2x—-0 y=2x+1
1.10 B g'(x) =0byx =1 Dusdraaipuntbyx =1 2
g''(x) > 0 dus konkaaf op
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Vraag / Question 2

[29 punte / marks]

NR/ NO ANTWOORD / ANSWER PUNTE / MARKS
2.1(a) | 6500 = 23028k v Verang
6500 . v Vereenvoudig
230
6500 v In beide kant
1 = 28k
n| 230 v Antwoord
In |@ [4 punte / marks]
2301 _
28
k=0,1193 =~ 0,12
2.1(b) | N(50) = 230e(012)50 v Vervang
= 92 788,62 v Antwoord
Aanvaar 92788 of 92789 [2 punte / marks]
2.1(c) | N(t) = 230e%12t v N'(t)
N'(t) = (0,12)(230)e%'2¢ v Vervang 10
N'(].O) — (0,12)(230)60'12(10) v Antwoorde
N'(19) = 91,635 ~ 91,64 mense per dag (91 of 92 reg) aleunterimioms]
2.1(d) | N(t) = 230(2°17%) v N2
N'(t) = 230(2%171)In2(0,17) v (025)
N’'(10) = 88,05 mense per dag (88 of 89 reg) v Anwoord
[3 punte / marks]
22(@) | 4., 5 v Vermenigvuldig e?*
¢ T v tel eksponente op
e?¥el™* =5 v In beide kante
e**1 =5 v Antwoord
x+1=1In5
x=1In5-1 [4 punte / marks]
x=0,609 = 0,61
2.2 (b) N
In (e_3> = g1 7eX
1 v 1-2x
In (e—3> =1-2x v p1-2%
=3 — pl-2x v Antwoord
—3=1-2x [3 punte / marks]
2x =4
x=2
e _2
23@ 1y 42 = Im@2x + 1) v
22 v +1
eYte =2x+1 tes1
2 v >
Yte —1
e ¢ — v Antwoord
2 [4 punte / marks]
2
x+=
e e—1
F0 =5
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NR/ NO ANTWOORD / ANSWER PUNTE / MARKS
2.3(b) | x-afsnit (y = 0): In(2x + 1) —g =0 v Vervang y=0
(042 2 v Antwoord
e e—1 ee—1
X = = ~ 1,45
2 v Vervang x=0
y-afsnit (x = 0): =In(2(0) +1) — = &
e e 2 v Antwoord
y =1In(1) — 5= —3= -1,36 [4 punte / marks]
23(c) | (2x+1)>0 v 2x+1>0
2x > —1 v  x=-
1
x> —= [2 punte / marks]
2
Vergelyking: x = — % (Net ant vol punte)
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Vraag / Question 3 [24 punte / marks]
NR/ NO ANTWOORD / ANSWER PUNTE / MARKS
31(@) |i—1=—=1+1i v i—-1=-1+i
6 = bgtan (— 1) =g =3 (2de kwadrant) v 0
g 1 4 4 v r
r=4124+(-12=+2 v Antwoord
. _ . (37
i—1=1/2cis ( " )
[4 punte / marks]
3.1(b) 3 ’ 3 3 om\ |V (\/7)3
(i—-1)3= <\/§cis (T)) = (\/E) cis (3(T)> = 2V2 cis (T) v %n
— 27 cis (E) v - [3punte / marks]
4
3.1(c) | (cos30 +isin368) = (cosO + isinh)3 v (\/70059 + \/fisiné’f
(cos6 + isind)® v v binomiaal
= cos% 0 + 3 cos? 0 isinf + 3 cos B i% sin%6 + i3sin0 .
s o s v v Vereenvoudig
= cos”® 8 + 3 cos“ O isinf — 3 cos O sin“0 — isin°60 v A d
. sin 360 = 3cos? 6 sinf — sin’0 ntwoor
[6 punte / marks]
3.2 (a) 2(\/— — i) v 6
6 = bgtan (— %) =T 49 kwadrant v ’ n
3 6 v 2e 6
2 —1
r:\/(\/§) +(-12=2 v 4es
- . [4 punte / marks]
2(V3-i) =2 (2¢7% ) = 45"
3.2 (b) 2cis (37'[) (3_”)i «  Vervang3.1(a)en
| — a 4 5T,
Vaa-n TRNE) 20t 3.2(a)
- =i _
/2(\@ —1) (4 eT"i)z 2el2 v 21
71T T .
V31 MR
v J-‘/; +i
[7 punte / marks]
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Vraag / Question 4 [24 punte / marks]
NR/ NO ANTWOORD / ANSWER PUNTE / MARKS
4.1 ' *x—eX 2+x(2y)y’ v cosyy’
(a) cosyy = £ xze - (4 Zyy) nyx—ex
x Xy v vv
5 . xy?(e*x —e¥) 5 , x2
xXy“cosyy =———5—— ~¥° ~ 2xyy v vVy?+x(2y)y’'
2 ! ’ y2(exx - eX) 2 V Xyz
xy“cosyy' + 2xyy = — -y
o y2(e¥x — e¥) — xy? v Vv Vereenvoudig
y'(xy“cosy + 2xy) = X v Gemene faktor teller en

| _ V(e x—e¥) —xy?

"~ x (xy2cosy + 2xy)
,_yer(x —1)—xy
"~ x2(2 + ycos(y))

noemer (y)

[11 punte / marks]

2 7 L2 o
OF Inxy“ = Inx + 2lny,dx == +y.y
D y_€x—e* 1 2
uscosy.y =—; 275y
41(b) | , ye*(x —1)—xy v  ye*(x—-1)=0
Y =x (2 + ycos(y)) v Antwoord
15 Of net antwoord 2 punte
, _ e _ [2 punte / marks]
B cos( B )
4.2(a) | Dx[x?+y%—2x +3y = 8] VYV 2x +2yy’ =2+ 3y’
235 +2yy'=2+3y' =0 v Antwoord
y (2y2+—32)x: 2—2x [5 punte / marks)
Y T2y +3
4.2(b) , —2Q2y+3)—2y'(2-2x) v v—22y+3) -
- 2y + 3)2 2y'(2 - 2x)
, 2-2(-2) 6 v (@y+3)
Y20 T 30)+3 3
, -23)-2()(2-2(-2)) -6-24 10 v y'=2
Y (200 = (3)? = 9 -3 v y'":vervang y' waarde
v Antwoord

[6 punte / marks]
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Vraag / Question 5 [23 punte / marks]
NR/ NO ANTWOORD / ANSWER PUNTE / MARKS
C (x+okx+ad) v Jc=1
b = d sal punt wees waar funksie nie geldig v Ja=2
x+b=2,dusx—2enb=d=-2
x + c is die vertikale assimptoot x = —1,dusc =1
. . . . ax®+3x+abx+3b
Horisontale assimptoot is waar lim ————
x—oo X“+bx+cx+cd
x2(at) a [6 punte / marks]
> =2,dus—-=2,a=2
x—00 X2(1+-+) 1
5.2 Indiend = —1, dan is v vV assimptote
2x + 3)(x—2)
flx) =
x+ Dx-1) [3 punte / marks]
Vertikale assimptote is dus x = —1, x = 1 en horisontale
assimptootisy = 2
5.3 ( )_(x+ )(x—1) x*+2x-3 v (%)
IO="wm ~ =
, 2x +2)(x?) — 2x)(x%2 + 2x — 3)
flx) = 3 =0
(x?)
2x3 +2x2 —2x3 —4x2+6x =0
—2x2+6x=0 5
_ v —2x°+ 6x
x(x—3)=0
x=0ofx=3 v x(x —3)
x = 0 is assimtoot en dus nie draaipunt nie VY x=0ofx=3
2 _ A
Draaipunt x = 3: f(3) = 34'23# = % vv (3, 3)
4 [8 punte / marks]
3._
(33)
5.4 ) —-2x>+6x 6-—2x
o) =———="%
Bepaal die aard van die draaipunt:
. (=2)x3 — (6 — 2x)(3x?) v VVY(x)
HOE =
_ —2x%—18x* + 6x°
a x6 sis
_ 4x® —18x?  x*(4x —18) X
B x© T x2(xh)
4(3)—-18 -6 "
£1(3) = ()4 -0y vf'(3)<0
3 3 v Lokale maksimum
Lokale maksimum
[6 punte / marks]
Bladsy 7 van 8 Page 7 of 8




Vraag / Question 6 [22 punte / marks]
NR/ NO ANTWOORD / ANSWER PUNTE / MARKS
6.1 y-afsnit (x = 0): v v Antwoord
_(0)2=3(0) +3 [2 punte / marks]
S O®=-1
y-afsnitis —3.
6.2 Vertikale assimptoot: x —1=0-> x=1 v Vertikale assimptoot
x2-3x+3 1 v x=1
r—1 X2+ . ' v Skuins assimptoot
Skuins assimptoot: - v y=x—2
y=x—-2 [4 punte / marks]
6.3 _x*—3x +3 v v 2x—3)(x-1)
f(x)—? v v (x2 -3x+3)(1)
) (2x— 3)(x—1)— (x?=3x+3)(1) v (x — 1)2
f (x) = 2 =0 2 _

(x — 1) v X 2x
2x2—5x+3—x%2+3x—-3=0 v Vx=0 ofx=2
x2—=2x=0 v (0;-3)
x(x—=2)=0 v ;1)
x=0 ofx=2 [10 punte / marks]

2)2-3(2) +3
f(0)=-3 fo) =220y
(0;-3) 21
6.4 v y=x—2
v x=1
v (2,1)
v (0,3)
v v Vorm
[6 punte / marks]
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Vraag / Question 7 [24 punte / marks]
NR/ NO ANTWOORD / ANSWER PUNTE / MARKS
2
7.1 (a) f 12x + 6 da v v 6x%+ 6%
v x=3
=6x%>+6x+k Gradiéntbyx = 0is —36 v x=—2
6x2+6x—36=0 v Gradiént —36
x>’ +x—6=0 v g"'(=3) < 0 Lokale
x+3)(x—-2)=0 maks
x=-3 ofx=2 v g'(2)>0
g"(x) =12x+6 v Lokale. min
g"(=3)=12(-3)+ 6 =—-30< 0 Lokale maksimum [9 punte / marks]
g"(=2)=12(2)+ 6 =30 >0 Lokale minimum
7.1 (b) g"'(x)=12x+6=0 v g"(x) =
1 2
x=-37 v g"(0)>0
g"(0)=6>0 j g(ogfo
g"(~1) = —-6<0 us buigpunt
1. _ [5 punte / marks]
Dus x = —5is ‘n buigpunt.
2 v Antwoord
[2 punte / marks]
72(@) |x=0 enx=2 v v Antwoorde
x = 0 helling negatief, dus lokale maksimum v Lokale maksimum
x = 2 helling positief, dus lokale minimum v Lokale minimum
[4 punte / marks]
7.2(b) | Leesdraaipunt van f'(x) van grafiek is buigpiunt v v (1;-3)
(1,-3)
[2 punte / marks]
7.2(c) | Stygend f'(x) >0 v x<0
x<0ofx>2 v x=2
[2 punte / marks]

Bladsy 9 van 8

Page 9 of 8




Vraag / Question 8 [9 punte / marks]
NR/ NO ANTWOORD / ANSWER PUNTE / MARKS
8.1 fx)=e*+ —5—-3
e 1( 1) 0 J e
') =e* + e (=1 =
fx e v e (1)
e2 Tex v e?* —e
e*—e=0 1
e2% = ol v =3
1 [5 punte / marks]
X = E
8.2 f'(x) = e*—e.e™ v e*
f'(x) = e*—e.e™(—1) :ex+eix>0 v —e.e” ¥
Dus lokale minimum v (__1)
v min
[4 punte / marks]
8.3 1
— 2 x —x+1 .
Oppervlakte = . (X +e —3)dx v Vervang intervalle
1 v VvV Integreer
= [e* + e - 3x]7
1 (1) 1 04 ,0+1
=e2+e\2/ -3 (§> — (e’ +e+ 0) v Vervang grense in
—e 5 v Vereenvoudig
2 v Antwoord
=0,2183 ~ 0,22 [7 punte / marks]
Vraag / Question 9 [8 punte / marks]
NR/ NO ANTWOORD / ANSWER
9.(a) f e v v
2x —1 v
e.ln(2x — 1
_eh@x-1)
2
9.(b) j e v v
(2x — 1)In3 v
_elog3(2x—1)+k v
B 2
9.(c) f 52x=3 4. v v
52x-3 v
= k
2 In5 + v
- EINDE VAN DIE MEMORANDUM / END OF THE MEMORANDUM -
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