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2.1a

[ = 10_12(80'1(110))\/
= 5,99 X 1078 watt/m? v

1. Vervang/Substitute
1:Antwoord/Answer

[2]

v oV v
2z = 2cis (&) = 2cis (2F) OFIOR  z, = 4cis (=)

2.1b v
8,1 x 1072 = 10~ 12¢01¥ 1: Vervang/Substitute
8100 = %1
~ 0,1x =In(8100) v 1: Verander na/
~ x = 90 decibels/deciblesv Change to In
1.Antwoord/Answer
[3]
2.2a v v 1:2
p=2cis(-%) OFIOR p = 2cis(Z) 1:=% OF/OR =
v l:g
A
k = 2cis (—)
3 [3]
2.2b v v 1:4
. T . 251 LT 251
= 4cis(Z)  OF/OR 4cis () 1.2 OFjoR =& "
. . 25 . 49 .
2.2C | stel z, = 4cis (%) en z, = 4cis (1—;) OF/OR z, = 4cis (1—2”) 121

251 491

1:=< OF/OR =
24 24
[3]

2.3

As/lIf x >
3x—1=
23x2—x—-2=0
~(Bx+2)x—-1)=0
v v

X = —gorlofxz 1
n.v.t./n/a

R4
v

RINwI»—x

As /If x < gz v

—3x+1=2V
w=3x2+x-2=0

2 3x2—=x+4+2=0

Geen oplossing nie/No solution v

1: Opskrif/Heading

1: Vgl/Eq

2
l:x = —3 n.v.t./n/a
1:x=1

1. Opskrif/Heading

1. Vgl/Eq

1. Geen oplossing
nie/No solution

[7]
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3.1a

n=6v
)P0 (x™ )" v
x6—r X x—Zr — XO
L 6—3r=0v
ar =2V

2 Q)0 (x3)? =240
-~ 15p*xtx~* = 240V

1:n
1: Formule/Formula

1: Stel gelyk aan 0/Set
equal to O
1.r

1: Stel gelyk aan 240/
Equals 240
1: Vereenvoudig/Simplify

Boog/Arc AB = 3 (g) =3

4
~Omtrek =3+ 3 +%’T

3
=6+—V
4

~ 15p* = 240
2:Antwoord/Answer
3.2 |Stel/ Setn=1: LK/ILHS =1 RK/RHS = %(31 -1 =1V 1: Bewys waar virn = 1/
=~ Die bewering is waar as/ The statement is true forn = 1 Prove true forn =1
Aanvaar die bewering is waar vir/Accept the statement is true for 1. Aanvaar waar vir/
a0 s ol 1 2 et 1ok Accept true for n =k
n=k 3°+3"+3°+--+37 =-(3 -1V
Beskou nou/ Consider n = k + 1:
v
LK/LHS = = (3K — 1) + 3k 1: Vervang/Substitute
z 1: (k + 1)de term/
3k_142x3k (k + Dth term
== 2 v 2: Vereenoudig LK/
— %(3k+1 1)V Simplify LHS
1: Rk Vervang/Substitute
RK/RHS = ~(3¥+1 —1) v J
LK = RK/LHS = RHS en die bewering is dus waar virn = k + 1/ 2: Afleiding/Deduction
and the statement is therefore true forn = k + 1.
Volgens die beginsel van wiskundige induksie is die bewering dus
waar vir alle n € N /By the principle of mathematical induction the
statement is true foralln € N vV [9]
3.3a v v 2: Formule/Formula
1
2 _ .2
mre =8 (2 r “) 1:Antwoord/Answer
% =av
[3]
3.3b v 1: Formule/Formula

3T
1. —
4

1:Antwoord/Answer

[3]




Alpha-wiskunde/Maths gri2
VRAAG/ QUESTION 4  [24 PUNTE/MARKS]

Memorandum Rekord/Prelim 2023

4.1a | y = 2bgsin (g) v
Geen oplossing want ; € DV OF/OR ; >1

1: Vervang/Substitute

x=0

1: Afleiding/Deduction
[2]

4.1b f(— E) = 2bgsin (—E + E) v

1: Vervang/Substitute
5

2 2 2 x=-z
=-ny 1. —m
1 _ 1 3 _ .
f (_ E) = 2bgsin <_ > + E) v 1: Vervang/Substitute
1
=nv X=-3
~y € [-mrlv Ln
1y € [-m; m]
_ [5]
4.2 x:2cos€=\/§\/ Lx =43
T
y:2sin— =1V ly=1
° 2]
~u=(V3;1)
43 |a-b=|a|(4) cos% v 1: Formule/Formula
v
1
~10=|a| x4 x = 1: Vervang/Substitute
2
aeb=10
~lal = 5v 1:Antwoord/Answer
[3]
4.4a | AB(1;2;2)V 1:AB
AD(-3;2;0)v 1:AD
[2]
4.4b |AB|= /12+22+22:3J 1Z|AB|=3
122
<§; §;§) v 1:Antwoord/Answer
[2]
4.4c v v 1: bgcos/arccos

2
B = bgcos/arccos (§) = 0,84V

1(3)
1:0,84
[3]

44d||i J K
1 2 2
-3 2 0

=i(2(0) —2(2)) —j(1(0) — 2(=3)) + k(1(2) = 2(-3)) vV

v

—4i — 6] + 8kv/
v
Nee, want/No, because AB xAD + 0 v

1:Determinant

1:Brei uit/Expand
1:Antwoord/Answer

1:Nee
1: ABxAD # 0

[5]
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5.l1la| lim f(x) =2k+1 v 1: lim f(x)
x—3~ x—-3"
. 3 B
en/and ,}L%Lﬂx) ==V Llimf (x)
-'-2k+1=E\/ 12k +1 p
2 2k*+k—-3=0 1 k=-2
“k+3)(k—1)=0 T2
3 1.k=1
ik =—oV offork =14 [5]
51b | Jim f'(x) =0+  en/and imf®=-2y 1:1im f'(x) = 0
x—-3~ x-3~ 3 x—3
im £’ im £ @) 1:lim /0 = -2
Am e = lim f Jm f ;
- f is nie differensieerbaar by/is not differentiable at x = 3v/ 1:Afleiding/Deduction -
5.2 2:x-afsnitte by/
Y intercepts at x = —1
enfand x = 2
v
2:draaipunte by/
stationary points at
p x =0en/and x =2
v
2:stygend as/
increasing if x < 0
v enfand x > 2
v X
-2 1 0 1 2 4 5 )
1:dalend as/decreasing
fo<x<2
[7]
5.3a | y = —Inx — Inyv 1: Brei uit/Expand
v v v 1- ¥
L1 1 dy L oa
dx x y dx ox
1
1. —-
dyy
1. —
1 dx
—=v
Z_y =— -3
X
y
[7]
5.3b v

1:Vervang/Substitute
x=-

1: Vervang/Substitute
y=1
1:Antwoord/Answer

[3]
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en bereken h''(x;)v en h''(x,). ¥ Die tekens van h"(x;) en
h''(x,) moet verskil, d.w.s. h''(x;) > 0en h'"(x,) < 0 of
andersom.v /Choose a value (x,) just smaller and a value (x)
just bigger than x and calculate h"'(x;)v and h''(x,)v. The signs
of h''(x,) and h""*2)must differ, i.e. h''(x;) > 0 and h"'(x,) < 0 or

vice versa. v

6.1 v v 1:f"(x)
1 1 1 _3 1 1 3
f’(x):—x 2——x 2 =0V lizx 2—=X 2
2 2 L2
1 1
X 21—-xH =0
v
sx#0andl-1=0.x=1v Lx#0
x lL.x=1
v
1 :
f=Vi+—==2v 1: £(1)
Vi1 1:2
v v
-1 3 3 _5 . e
fll(x) =—x24+=-x"2 1: f (.X)
4 4 -1 8 3 _5
J J l Tx 2 + Zx 2
vy 1.3 1,
[ff="r+3=2” 1:f(1)
1:>0
~ f het ‘n minimum draaipunt by/minimum point at (1; 2) [11]
6.2a v v v 1:h'(x)
, b 1:ebgtanx
We) = e -
v v v v v 14x?
1
" — pbgtanx bgtanx (_ 2\-2 — N
h'(x) =e '1+x2'1+x2+e ( (1+x°) (Zx)) ov 1.hb(x) )
1: ebetanx
bgtanx _ — 1+x
¢ (1 4+ x2)? 1-2x)=0 1:produkreél/product
o 1‘/ rule
tX=5 1:—(1+x?)"2
1. —(2x)
1. =
1
1: >
[10]
6.2b 1:h'"(xy)
Kies ‘n waarde (x;) nét kleiner en ‘n waarde (x,) nét groter as x
1: h'"(x;)

1: h"(x;) > 0 en/and
h"(x,) < 0 of andersom/
or vice versa

[3]
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7.1a

v v v
£'(x) = 2¢°5°39 In2.2c0s(3x) (—sin(3x) ). 3v

1: 2c052(3x)
1:1n2
1: 2cos(3x)
1:(—sin(3x))
1:3
[5]

7.1b

2V e%\/T\/

(2x — DVIn5v L (e%)z ,

1:2
1: (2x — 1)
1:In5

[6]
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NE

8i 8i2>

3 —52
f (—2x¥)dx = —
1 3

72 Axlz%zi\/ xl=1+%\/
. 2 . )
8i 8i
f(xl)=—z(1+_) v=—- 2%
4 16i 16i?
f(xi)-Axiz___?— 3 v
n 4 n 16 n 16 n
N e bx= 2y 12N 0N ey
i=1 5 i=1 i=1 X é'zl
- () (T )
_ 8 16 8 8
B n 3 n 3n?
n
16 52
flim Y (FO).Ax) = 4= 8= = 2y
=1
3 —
—2x2 __
—[1( x*)dx 3
OF/ OR
A, =2v; x=1+2y
n 5 ,
20 8i 8i
fay=-2(1+2) v=—2-2-2v
n n n

n
6

, n n?
=1 =1 =1 =1
8 (n? n 8 /n3 n2
=—mv - () -m(F+T e
=—2n—4dn-4-2L_4_2
8n 43 3n
=—6n—-8———-——V
3 3n
ff —2x%dx = basis x hoogte
=Ex(—6n—8—8—"_i)=_12_i_5_iz‘/
n 3 3n n 3 3n
3 ox2dx =lim(—12 — 2 _1_ 8\ _32
J, —2x dx =lim (=12 — = —— — =) —v

)%

1: Axi

1: Xi

2: f(x)

1 f(xi).Axi

1:Sigma

1:Vervang/Substitute i?
1:Vervang/Substitute i
1: Vervang/Substitute 1

1:Vereenvoudig/Simplify

1:Antwoord/Answer

[11]
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8.1a v v 1:53%
5% x* 1:3
3ln5 20V tk 1:In5
vV 1i—x*
1:= OF/OR +—
20
[5]
8.1b v 1:-3
1
_ -3
fx(lnx) dx 1—
v v
(Inx)~2 11
=7 +k 2
1:(Inx) 2
OF/OR
Stel/Let u = Inx
) du _ 1
Tdx  x
1
~du=—-dx
X
f ! W k= +k
BT 2(Inx)? [4]
8.1c v 1: cosec’x — 1
2. _ 2 (X 1: —cotx
f(cosec x— 1+ sec (3)) dx 1 —x
v v v 1:3
= —cotx — x + 3tan (3) + k 1:tan (g)

[5]

82 |2x2—2x+5=A4A@+x*)+ (x—-1)*V

Stel/Letx =1: 5 =54
A=1V

f <(x:41)2 +4-:x2> dx

j(x—l)2 j4+x2

- .|_j 1
=7 @)
» J v Vv

= (x—1)+ bgtan(2)+k

dx

1:Vereenvoudig/Simplify

1:4=1

[8]
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Q. v v
Stel/Let f(x) =x+ 1en/and g'(x) = e* 21 9
J J 2 !
- f'(x) = 1 enfand g(x) = e* S g
f(x + De*dx = (x + De*V — f e*dx v 2:1e stap/1st step
=(x+ De* —e*V 1: Integreer/Integrate
- Oppervlakte/Area = [(x + 1)e* — e*]|b
v v
=[(p + De? —eP] — [1 — 1] 2: Korrek invervang/
=eP(p+1-1) Correct substitution
= pePV 1. Antwoord/Answer
[10]

10



