Alpha Wiskunde Memorandum Oktober 2024
VRAAG 1

11 | A | B | C | D

12 | A | B | C | D

13| A | B |C | D

14 | A | B | C | D

15| A | B | C|D

16 | A| B | C | D

1.7 | A | B | C | D

18| A| B | C | D

19| A| B | C | D

110, A | B | C | D

111/ A | B | C | D

112 A | B | C | D

113 A | B | C | D

114\ A | B | C | D

115 A | B | C | D

1.15 Verduideliking
Verduideliking:

f(g(x)) = x Differensieer:
) xg'(x) =1

Stel x = —2:

=) xg'(-2)=1

Dus f'(5) x g'(=2) =1

%X g'(=2)=1, dusg'(-2) =2
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VRAAG 2 [16 punte]
2.1 2 _1 v SV
In(x% + 1)1_ : .
x2+1=e2 Inverse
1
x=dtyez—1 v'x alleen
x=+0,8
v’ Antwoord
[4]
22@ |y=2In1-1 vx=0
y=-1 v" Antwoord en op grafiek
[2]
2.2 (b) T v beide op grafiek
Y
T ()
y O
_0’ 8\/0g8
-1 [1]
N
22(c) |[x=2In(»*+1)-1 v Ruilxeny
""2“_1 =In(y? + 1) v Vereenvoudig
,  x
y'=e:x -1 v’ Inverse
xt1 v" Antwoord
y = —4/e 2 — 1
[4]
22(d) |x=-1eny=-0,8 v'v" Antwoord
[2]
2.2 (e) Y v’ x-afsnit
-1 O X, v’ y-afsnit
® \ 4 v Vorm
,8
[3]
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VRAAG 3 [18 punte]
3.1 —1-i=12cis(Z) ALT: —1—i=+2cis (55 v'v' Poolvorm
v
(=1 — i)* = 4cis (5m) (=1 - )* = 4cis (-3m) Tot4e mag
—\/§ + 1 = 2cis (—) —\/§ + 1 = 2cis (—) v'v Poolvorm
(-1-* 25 (-1-p* 23 v" Antwoord
~ 7.l 2cCis (—") —a = 2cis (—")
[6]
3.2 x3 = —1 = cis(m + 2km) v poolvorm
x3 = 1cis(m) of 1cis(3m) of 1cis(5m) v +2km

x = 1c15( )of 1cis(m) of 1CIS(—)

v'v' 2 A'in poolvorm

P(x)=(x*+1)(x—3)(x+2)
Px)=x—-Dx+iDx—-3)(x+2)

x=%+§iofx=—1ofx=%—§i v'v' v Antwoorde in

reghoekvorm
OF
. | [7]

Stel z° = —1 = 1cis(m + 2km)

Dus z = (1)3c1s(n+2kn) k=0;1;2

k=0:z=1cis(Z) =1+ 2i

k=1:z=1cis (3?”) =cis(m) = -1

k=2z=1cis(¥)=1-%;

3.3 x2=-1 v -1

(x% + 1) ‘n faktor v Faktor

Px)=x*—x-5x2—x—-6=(x2+1)(x*—x—6) | ¥ 2e Faktor
v’ Faktore

[5]
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VRAAG 4 [17 punte]
4.1 (a) (2;-4) v" Antwoord
[1]
41(Mb) |y=10-2]—-4=-2 v’ y-afsnit
|x—2[=4 v Stely =0
x—2=14 v 14
x=60fx=-2 v" Antwoord
[4]
4.1 (c) v'v' Afsnitte
(2; 4)
4 v Knakpunt
v Vorm
[4]
-4 -2 0 2
4.2 1 3 2 v Regte matriks
?1’ —51 —11 =1(-1+5)-31+3)+2(5+3)= | Bereken matriks
8 v Gevolgtrekking
Dus daar is ‘n unieke oplossing. [3]
4.3 9-r 5\ 0 v'v Twee terme met
2 X|——=) =
(2%) ( 4x2) “ binomiaal
“9—-r—-2r=0 vr=3
r=3 v’ Berekening
9 9-3, (_5) _ _ - _ v' Antwoord
(3) (2x)%73 x ( 4x2) — 84 x —125 = —10 500 W .
5
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VRAAG 5 [23 punte]
51(d) |AC=(2;2;-1) v AC
BC=(3;-2; 1) v BC
[2]
51() |AC-BC=6-4—-1=1 v AB.BC
JAC| =V4+4+1=3 v |AC]
IBC| =9 +4+1=+14 v IBC|
cos ACB = (AC - BC)/|AC| x |BC]| v Cos Ant
__1 v" Antwoord
A N g
ACB = 1,48 rad
5.2 3u=6i—-3j+9k v 3u
i j k
(3u) x v = (_61 _53 2) v'v'v Kruisproduk
=i(—3—-45)—j(6+9)+ k(30 —3)
= (—48; —15;27) [4]
5.3 y = 4bgtan(1) + T = 27 v’ y-afsnit
4bgtan(x+1)+m =0 v Bereken x-afsnit
x+1=tan(— g); x=-2 v'x-afsnit
Asimptote: v’ Asimptoot
y=4><§+1t=31'ten Y Asimptoot
. v Vorm
y=4><—5+1r=—1r [6]
""""""""" L I s s
e
X,
T
5.4(a) BD = 10 Pyth v BD
tanBz%;Oz% \/tan0=%

[2]
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5.4 (0) | Opperv ABC = x 300 x £ = 257 v' Oppervl ABC
v  Oppervl AABD
Oppervl AABD =1 x 10v3 x 10 = 50v3 PP
2 v Oppervl BDC
Oppervl BDC = 50+/3 — 25@ v aenb
a=50V3enb=-25 [4]
VRAAG 6 [18 punte]
6.1@ |x=9 v Punt
Want f(9) bestaan nie; v Rede
Dus verwyderbare diskontinuiteit v Tipe
[3]
6.1(b) [(x=2enx=9 v'v" Antwoorde
[2]
6.1 (c) x = 9: want funksie is diskontinu daar. v x =9 met rede
x = 2: Rede: lil%l_ f(x)= lirzn_(—len 2)=—41In2 v'¥limiet van afgeleide links
X— X—
v'Vlimiet van afgeleide regs
lim f'(x) = lim ( L ) =1 g g
x-2* x-2F \x-1In2/ - In2 -1 indien notasie fout
Die afgeleide bestaan nie by x = 2 nie. [5]
6.2 Steln =1: Lk=a en RK = a. Dus waar virn = 1. vn=1

Aanvaar bewering waar vir n = k:

_
a+ar+ar?+-+ark! =a(%11)

Steln=k+1;

a(rk—l)
r-1

k

LK = + ar

ark—a+ark(r—1)
r-1

k +1_ .-k

—a+ark
r-1
_arktl_g

T -1

_ar ar

_ a(rk+1_1) _ . .
=== RK Dus beweringwaarvirn =k+1

Volgens die beginsel van wiskundige induksie, is die
bewering dus waar vir alle n € N

v’ Aanvaar waar

vvn=k+1, LK le stap

v Dieselfde noemer
v Vereenvoudig

v RK

v Rede
(8]
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VRAAG 7 [20 punte]
7.1(a) | ex**cosx x (2x — sin x) Ve
v 2x
v —sinx
[3]
7.1() | g) =In(x—5)? v’ Faktoriseer
= 2In(x — 5) v Log wet
, 2
g (x) = = v" Antwoord
OF _
() = 210 v Diff
g x2-10x+25 v’ Faktoriseer
_2(x-5) _ 2
=52 15 v Antwoord
[3]
7.2 3y2.y —y—xy =y +2x v'v'v Diff.
;. 2xty vy =
y = 3y2-x—1 Y
1 v m = 1
m=7=1 v Vergelyking
y+1=x-1 Ly=x—2 [6]
73@ |f()=12-vV4+1,=-1,24<0 v )
f(2)=22-vV4+2=1,55>0 v f(2)
Maar f is kontinu op die interval, dus f het hier ‘n nulpunt. [2]

7.3 (b) v Differensieer

1
f(x) =2x— %(4 +x)72
a:-./4+a,

An+1 = Ap — 1 1
2ap—5(4+ay) "2 v'v Formule
a, =1,592
a, = 1,534885 v a; = 1,592
as; = 1,533751
a, =1,533751 v' Antwoord
x = 1,53375 v Reg afgerond

[6]
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VRAAG 8 [19 punte]
8.1 Axi:%, x,=%.l \/Axi
3 3 9 18i vx;
f(xl-)=—(Z.i)2+6.;.i=—ﬁi2+7 '
v f(xy)
9 , 18i _ ,
2.t 3) v sigma f
3 2 =l v'sigma i
(G SRS (oS |
" "9 T3 v'Vereenvoudig
= —3n—i—ﬁ+9n+9
9 3
= 6n+ E — Z
basis x hoogte v bxh
_3X(6 L2 3)_ g 27 9
n L 2n 2n?
fos(—x2 + 6x) dx =lim (18 + 22 — iz Vlim
n—oo 2n 2n
v Antwoord
=18
9)
82(@) |f(x)=/(4x®+6x*—-2)dx
=x*+2x3-2x+k v'v Integreer
(0;—1): -1 =(0)*-2(0)%-2(0) +k y-afsnit word gegee
k=-1 vk=3
f(x):x4+zx3_2x_1 f(x)=x4+2x3—2x+k
Voldoende v 2/3
[3]
82Mb) |[f(x)=2x+1?*@2x-1)=0
x=—-1ofx=1 v x- waardes le afgeleide
2
[1]
82() |f'(x)=12x>+12x=0 v’ Bepaal f"'
x=0o0ofx=-1 v x- waardes 2e afgeleide
[2]
82() |,=1 v Antwoord
2
[1]
8.2 (e) x=-1: v" Antwoord
f'(-2)=24>0
f (— %) =-3<0 Dus buigpunt want v'v Motivering
. 3
teken van f"'(a) verkil weerskante van x = —1 3]
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VRAAG 9 [19 punte]
9.1 tan(ix+1) __ cosec 3x +tax+ k v tan
v +4
v cot
v +3
vrx+k
(5)
9.2 8x!-x-2 _ Ax+B | C_ v’ Pars breuke
Stel 4x2+1)(x+4)  4x2+1 T x+4
8x2—x—2=Ax+B)(x+4)+C(4x* +1) v Maal kgv
Stel x = —4: 130 = C(65); C = 2 VvV ABenC
x%: A+4C=8;, A=0
x. 4A+B=—-1o0of4B+C=-2; B=-1
v'v' bgtan
1 2
I (_ @il m) dx v In
- —bgta‘z‘(z") +2In|x + 4| + k 8]
9.3 Stel f(x) =x;f'(x) =1 v f(x)
g'(x) =cos?x = %[1 + cos(2x)] v g'(x)
= g(x) = %x + isin(Zx) v |dentiteit
vIntegreer

[ (x.cos?(x))dx
= x(%x+%sin2x) — Gx+%sin2x) dx

_ . (1 1 _1.2.1
—x(2x+4sm2x) 2 X +8c052x+k

Vv Pas formule toe

vIntegreer

[6]

Bl. 9




Alpha Wiskunde Memorandum Oktober 2024

VRAAG 10 [20 punte]
10.1 (a) —2x(x-1)%2-2(4—x%)(x-1) Vv F® =0
fl (x) — (x_1)4 = O f
v Vereenvoudig
(x—1)(—2x2+2x—-8+2x*) =0 y .
X =
x#1,dus2x—8=0 ALT: 2x2-10x+8=0 .
x=4 2x2=5x+4=x-4)x-1=0 Vy=-—3
y = —; SX = 4- [5]
OF Vereenvoudig: 2x* —10x+8=0
x-Dx—-4)=0
10.1 (b) | 4-x* _ v Stelvgl=-1
(x-12 .
v" Vereenvoudig
4—x*=-x*+2x—-1
; v Antwoord
*=2 [3]
10.1(c) |x=1 v Asimptoot
(M
10.1 (d) y v Asimptote
v'Punt B
4
(2)
-2
—/
c--mgrza=e-
10.1 (e) 4 (a-x?) YA v'v Formule reg
V=m/, = dx OF V=m] (_(x—1)2) dx 2
10.2 eatlnx e.a  Inx v Integraal
i=—/—=35 OF =[[C+Dax 9
(@ n? e . . v Stel=3,5
a+in x
(a+lne)?—(a+m1)?2=7 OF a(1)+,(1)= |~Verang
3,5 v'Vereenvoudig
(a+1)?%—a%?=7
2a=6 (7)
a=3
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