Alpha Wiskunde

Memorandum

VRAAG 1
111 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
17| A| B |C | D
18| A| B |C | D
19 A| B | C | D
110 A | B | € | 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

Verduidelikings:
12 () +() +(

16 G)g_é) (Zx)z —

3)2:2:1 (C)

3 9

—2x2  (A)

111 x<2enx>0 (D)
112 f'(x)=5x—e*,f"(x) =5—e*=0, geex =In5 (B)

1.13 C;—y =sec?xdx,duslny = tanx, y = e®®* (A)

d sin%x
dx

1.14

. d
=SInXx.Ccosx en—(
dx

cos(2x)) __2sin2x _ 4sinxcosx (D)

a )] a4 T a4

115 y' =3x>+2ax+b,y"=6x+2a=0 ~a=-3.
Dus—6=1-3+b-4 ~b=0 (A)
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VRAAG 2 [17 punte]
(In2)x100 =
2.1(a) m(100) = 100e" 100 v Vervang t=100
— 95,73 ~ 96 mg v'Antwoord
[2]
(In2)t
2.1(b) 30 = 1006 1550 v Vervang
_ (In2)t v 053
m =@ 1590
ln0,3:—M v'"Neem In
1590
v
t=ln0,3><15ﬁ t alleen
In2
= 2761,78 jaar
v'Antwoord [5]
2.2 (a) fegx)=(€*—1+1DIn(e*—1+1) v Vervang
=e*.lne* =e*.x v Vereenvoudig
[2]
22(b) |e*x=2x v’ Stel gelyk
x(e*-2)=0 v'Faktoriseer
x=0o0fe*=2 vx=0
x=0o0ofx=1In2=0,69 vIn2 =0,69
[4]
2.2 (c) 6 v A
. v B(0;0)
v C(In2;21n2)
4 v Vorm
3
2

m
.
N
w
S

[4]

Bl. 2




Alpha Wiskunde Memorandum Oktober 2025
VRAAG 3 [16 punte]
3.1 Znm v'v Poolvorm t

4(-1+3i)" =42 cisZ)" = 4.2" cis (5)
2"(—v3 —i)" = 2" (2 cis %”)2 = 2122 cis (=)
OF 2"(2cis ‘75”)2 = 2722 cis (=7)

.2
_ 4_(_1_,/3i)n _ 4.2™ cis (_7;71) o 2nk 7w
T\ — C1 -

v' Tot die magn
v Poolvorm
v Tot die mag 2

v Deling Poolvorm

2an(—v3-i)°  azncis (T 3 3
. 2nm 57
OF cis (%37 +%) [6]
3.2 3 _ L ic (3™
y/ —4\/§c1s(4) \/4-\/Eas(4)
3 3—"+2k1t ‘/Zn
z, = V4V 2cis 2 k=0;1;2
3 v'v'v' 3 Antwoorde
5 3_” 2k
OF z,=2ccis™ — k=0;12 [5]

_3 . 3m _ 5 . 3n
Zo = 4\/fc1sa 2o =26 cis

3 . 11 _ a3 11n
Zq = 4\/§CISE zy =26 cis—

_3 . 19m _ a3 . 19m
Zy = 4\/fc1sﬁ z; =26 cis—;

3.3 (x +1)? = (+4i)> OF Langdeling v Metode
x% + 2x + 17 'n faktor v'v'Faktor
2x3 +ax? +32x—17= (x> +2x+17)(2x — 1) v(2x-1)
a=4-1=3 v Antwoord

[3]
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VRAAG 4 [19 punte]
4.1 (a) A(E.Z_") vv A
2’3 Vv B
1
B(—3:—3)
[4]
41 () |xe [_E.Z_"] v’ v'Beperkings
3’3
[1]
4.1(¢) | h(x) = bgsin (x _ %) + % +in(x — 1) v'Maak een funksie
1 1 v’ Differensieer
h’(.X') = —12 + ;
1-(x=3)
bgstn(x—%)+%+ln(x—1) v Vorm
Xn+1 = Xp — T T v'Antwoord
x—1
(-2’ v'Regte desimale
xo=1,2; x; =1,24850; x, = 1,25264; x3 = 1,25266 [5]
x~1,2527
4.2 x< -2 OF x> -2 v’ Beperkings
—x—2=—§+4 x+2=—§+4 v'v Twee vergelykings
3x = —24 S5y —8 v'v Twee antwoorde
x=-8 OF x = g 5]
4.3 2 1 0 v'v Determinant/3 = -5
z=|1 -2 ¢t|+3=-5
4 3 1

2(-2—-3t) — (1 —4t) = —-15
—2t—5=-15; —2t=-10,¢t=5

v Vereenvoudig
v Antwoord

[4]
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Memorandum
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[20 punte]

5.1 (a)

|IAB| =/(3—-2)2+ (-1 +1)2 + (5 + 1)2
|AB| = /37

v Vervang in formule
v Antwoord

[2]

Omtrek =2+2+4><37"+6x37"
=4+ 157

v'Antwoord

5.1 (b) 0, = bgcos (_ %) v'Formule en -1
0, = 1,74 rad V35
v'Antwoord
[3]
51(c) |A'-B=6+1-5=2 v AB.BC
_ AB v'Formule
cos 0 AIE]
2 v V6
~ V35v6 2
0 = bgeos 2  DEe0t
Vz10 v Antwoord
0=1,43rad
[5]
5.1(d) i j k v AxB
AXxB=|3 -1 5
2 -1 -1 _
=i(14+5)—j(-3—-10) + k(-3 +2) v'v'v Kruisproduk
=6i+13j— k
[4]
52(@) |a='62.9-142¢ (Azer_e) v Formule
2 2 2
v
=180-80 =100 maarAd=15n Vervang
g _ 15m _ 3m v'Vereenvoudig
T 100 2 v Antwoord
[4]
5.2 (b) | Booglengte =r0 v"Vervang in formule

[2]

Bl. 5




Alpha Wiskunde Memorandum Oktober 2025
VRAAG 6 [20 punte]

6.1 (a) lim_ f(x) = ligrl_(—z cosx) =—1 v Notasie

S e v’ Limiet van links

_ 2
en ligrl_+f(x) = ligrl_Jr%g(x — 2?”) = —% ~—2,72 v’ Limiet van regs
3 s v'Antwoord

Nee, nie kontinu nie v'Sprong

Sprong [5]
6.1 (b) lim_ f(x)= llm (—2sinx) v Afgeleide

= 3 v' Limiet van links
=3
. ' _ ys —V3 2m\1 v .
en llghf (x) = lim ;.2 (x — ?) Afgeleide
SN N v' Limiet van regs
=-V3 v Skryfwyse [5]
6.1 (c) Nee, want dit is nie kontinu nie. v Nee
(Alle differensieerbare funksdies is kontinu) v'Rede
[2]

6.2 Steln = 1: vn=1

LK=13=1 en RK=%(1+1)2 =1.
Dus bewering is waar virn = 1.
Aanvaar bewering waar vir n = k:
2
13423433 + k3 = %(k +1)?% (i)
Bewys dat die bewering geld virn = k + 1:
LK=13+23+33 + k3 + (k + 1)3
2
= T(k+ 1%+ (k+1)° it ()

(k+1)

("“) EL (1 + 4+ 1)) = (K + 4k + 4)
("”) (k + 2)2
RK = ("“) "D ((k+ 1)+ 1)% = “‘“) "D (ke + 2)2

Dus bewerlng waarvirn=k+1

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

v’ Aanvaar waar

vTebewysn =k +1,
v RK

v LK 1e stap

v" Skei eksponente

v Vereenvoudig

v Rede
[8]
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VRAAG 7 [23 punte]
7.1 (a) % [2¢c0sec3x] = peosec3x |y 2 x(—cosec 3x cot3x) x 3 v/ 2cosec3x 1y 2
v’ —cosec 3xcot3x
v 3
[3]
7.1 (b) g(x) _ etanx.(4\/5x3) v etanx.4 5x3
4
g’ = etanx.(4\/5x3)(sec2x. ‘e 3 4 v sec?x.V5x3
_3 iy Ll y
tan x.%(5x3) 4. 15x2 Produkreel fg tfg
1 _3
13 13 -1 v tanx.-(5x3)7%
OF laaste deel D, (5%.x+) = (54.2x7 ) 4
v 15x?%
[3]
7.2 cot2y —ylnx +x =2 v'v'—cosec?(2y).2.y'
—cosec?(2y).2.y' — y'Inx — % +1=0 v y'Inx
1 T T v - > t1
—T-Z-}"—)"-O—§+1=O ,-._4_y’=§_1 x n
z v Vervang (13
r_ 1 15 _ 15
OF y = 2cosec2(2y)+Inx 2cosec2(%)+0 T4 v aenb
[6]
_1_m ca=21 __1
Dus y—4 32 ..a_4 en b= 2
7.3 A= a =242 v Ax;
v x;
fx)=32+2.02-62+2.0) xi
n n ‘/ .
i i2 i i2 i f(xy)
=12+24-+125-12-12-=125+12-
n n n n n
- iz i Vars :2
Z 12—+ 12— sigma i
n? n
11; . v'sigma i
n
- nz( + -+ )+ n (2 +E) v'Vereenvoudig
=4n+6+;+6n+6
=10n+12 +-
Oppervlakte = basis x hoogte = (10n + 12 + %) % v bxh
—20+24+2
n n
4 24 4 Viim
f (3x* —6x)dx = lim(20+—+—2> =20
2 n-o n n v Antwoord 9)
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VRAAG 8 [17 punte]
8.1 f(x) = xzzx_zs—xli_ v Stel teller = 0
242 _18 =0 v Antwoorde x
x=+3 v Antwoord y
y=3 [3]
8.2 x>-5x—-6=0 v'Stel noemer = 0
x=-1;x=6 v" Vertikale asimptote
y=2 v Horisontale asimptoot
[3]
8.3 , (4x)(x* = 5x — 6) — (2x* —18)(2x — 5) v v Differensieer = 0
fex = (x2 —5x —6)2 =0
4x® — 20x* — 24x — 4x* + 10x* + 36x - 90 =0 v’ Vereenvoudig
—10x?+12x—-90 =0 v'Delta of formule
A =144 —4(—10)(—90) < 0 (OF formule) [4]
Dus geen reéle oplossing en geen draaipunte.
8.4 2218 _
x2—25x—6 ) v Vereenvoudig
2x“—18 =2x“—10x — 12
3 v Antwoord
*=5 [2]
8.5 i v’ Afsnitte
i v'Asimptote
: vPunt D
—————————————— a- 15————————————————- v'v Vorm
— 5 ) 5]
_3 E
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VRAAG 9 [21 punte]
9.1 8 vV -2
I (4x_2)m5) +10)dx \ 0gs(x — 2)
_ 8]og5i4x—2) +10x + k \/Z of 2
8 ln(4x 2) (3]
OF = E +10x+ k
9.2 3x%4+3x+7 _ Ax+B | C_ v’ Pars breuke
Stel (x2+1)(x-2)  x2+1 t x-2
3x2+3x+7=(Ax+B)(x—2) + C(x* + 1) v Maal kgv
Stelx = 2: 25 = C(5); C=5 vVABenC
x%: 3=A+5 A=-2
k: 7=-2B+5 B=-1
2x+1
f ( xZ+1 + _) dx
1 .
= ( x2+1 —5gt )dx v’ Skei breuk
=—In(x*+1) —bgtanx +5In|lx—-2|+k
v'v'v'Antwoord
(8]
9.3 Stel f=x*eng =e* vfeng
Dan f' =2xeng =e* vfeng
[x2. e*dx = x*e* — [ 2xe* dx J integraal
Stel f=2xeng' =e* Jfeng'
[A— — pX
Danf'=2eng=e /feng
[x%. e*dx = x*e* — 2xe* + [2e* dx ,
v integraal
[x%. e*dx = x*e* — 2xe* + 2e* + k 6]
9.4 (s 1
> f (sm 2x. =+ 4+/x. cos Zx) dx
v f
=f (sin Zx.ﬁ + vx.2cos Zx) dx ene
v f'eng’

Stel f =sin2xen g =/x

Dan f' = 2cos2xen g’ = 2\1/_

. 1 ’ ’
Dusf(sm 2x.2—ﬁ+\/§. cos Zx) dx= [ (fg' + f g)dx

= [ < (fg)dx
= sin2x.V/x

v Vervang in integraal

v Antwoord
(Antwoord alleen volpunte)
[4]
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[17 punte]

10.1 (a)

6
= fgg (4 (1_%%) — sec? (x — g)) dx

s
- : m\ [2
= (2x —sin2x — tan (x—g) ‘E
6

fg (4 sin? x — sec? (x - E)) dx

v Integraal reg

v Trig. identiteit
vV Integrasie

v Vervang

= (n’ — sinm — tan (g)) — (g— sin S — tanO)
A A v'Vereenvoudig
3 2 V3
=m-0-V3-3+5+0=-F v Antwoord
a=§, b=—-- en c=3 [7]
z v 2 _ o2
10.1(b) Vol= 1 [2((2sin x)* — sec*(x — 5))dx m[f-g
6 6 \/fZ
\/gz

3)

10.2

a 1 T
[f—L __dx="C
0 \/3+4x—4x2 6

_ 2
3+4x—4x?=4— (4x%* —4x+1) =4(1—(2"21) )
a 1 1 ra 1
fo v 3+4x—4x2 dx = Efo 1—(x—1)2 dx
2

1 . 1, |a
Ebgsm(x - E) |0

. 1 T n
) bgsm(a—5)+g—2><6

1 . 1, 1 . 1

Ebgsm(a - E) - Ebgsm(— E)
1 . T

sa—-=sin-==-
2 6

~a=1

vV Voltooi vierkant

v Integreer

vV Vervang grense
v Vereenvoudig
v Antwoord
[7]
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