o.-WISKUNDE/MATHEMATICS

Alpha Wiskunde Graad 11 / Alpha Mathematics Grade 11

Junie eksamen 2025 / June examination 2025

MEMORANDUM
Totaal / Total: 160 punte / marks

Eksaminator /| Examiner: Pieter van Onselen

Moderator: Lanice Liebenberg

Hierdie memorandum bestaan uit 15 bladsye. /
This memorandum consists of 15 pages.
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Vraag / Question 1

[20 punte /| marks]

1.1 A B C
1.2 A B C
1.3 A B C
1.4 A B C
1.5 A B C
1.6 A B C
1.7 A B C
1.8 A B C
1.9 A B C
1.10 A B C
Vraag / Question 1 [20 punte /| marks]
:cR) ANTWOORD / ANSWER PUNTE / MARKS
1.1 A |x — 1] = x: (2)
IfJasx = 1: If/Jas x < 1:
x+1=x OF x-1=-x
No solution 2x =1
x ==
2
12 |p Ay B ., C (2)
X x—2 x+1
1.3 B f1(x): x = cos (X) +1 (2)
2
x —1 = cos (%)
bgcos(x —1) = %
y = 2bgcos(x — 1)
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:CR) ANTWOORD / ANSWER PUNTE /| MARKS
1.4 A x=-1+ix=-1-1i (2)
h(=1-1)
x+1-DE+1-1)
=(x+1)?2-1i2
=x%+2x+2
6
1.5 B (x + %) = 5 terme (2)
6
Dus (x + 1) (x + %) = 6 terme
1.6 A
By the principle of mathematical induction, if a statement is
true for any number m =k, then for its successor m =k + 1, the
statement also satisfied, provided the statement is true for m
= 1. So, the required answer is P(k) = m* + 5.
1.7 B lx —1] > -1
x€ R
1.8 C ?zl(k)2+i — k2+n
1.9 D y = bgcos(x) —g
2
4:=3(5) @)
1/(1
=3 @re
—1(1\ 2
- i(z)r 0
= -4
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Vraag / Question 2

[27 punte | marks]

NR.

NO ANTWOORD /| ANSWER PUNTE /| MARKS
21@) | |x—5/=2 (4)
x—5=2v" oflor x—5=-2v
x=7 v x =3v
210b) | |x+ 1| >1 v (5)
x+1>1v x+1<—-1v
x>0v x < =2v
22@)|y=|x—2|-3 (2)
x—2=0
x=2v
(2;-3)v
2.2(b) | x-afsnit: y =0: 0=|x—2] -3 (5)
|x —2] =3
x—2=3 OF/OR x—2=-3 x=-—-1v
x=75 x=-1 x=5v
(2;-3)v
0;-1)v
Vormv”
(2;-3)
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NR.

NO ANTWOORD / ANSWER PUNTE /| MARKS
22c) | [x—2]—-3=3x+1 (5)
lx — 2] =3x+4v
Asx = 2: As x < 2:
x—2=3x+4v x—2=-3x—4v 1
2x = —6 4x = =2 x=-5
x = -3 Xx=—=v
2
N.v.tv”
2.3 x2—-3|=x+1 (6)
As -2 <x<2: As x > 2:
—x?=-3)=x+1 v (x2-3)=x+1
—x?2+3=x+1 X2 =x—4=0v x=1
2 _ 9 _ 1 17
x°+x—-2=0v x=—+£
1 1-4(4) 2 2
x+2)(x—1)=0 x=5i >
x=-20fx=1v ngig
n.v.t x=l+@/
2 2
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Vraag / Question 3 [20 punte /| marks]

:g ANTWOORD / ANSWER PUNTE / MARKS
3.1 x3+3x2+2 (10)
(x2+x)(x2+1)
x3+3x%2+2 A B Cx+D
=—+ + v
x(x+1D(x2+1) x x+1 x2+1

x3+3x2+2=Ax+1D)(x*+1) + B(x)(x* + 1)
+(Cx+D)x)(x+1) vV

X3 4+3x24+2=Ax3+ Ax*>+ Ax+ A+ Bx® 4+ Bx + Cx3 + Cx? + Dx?

+ Dx v’

Stel/Set x = —1:
“1+3+2=B(-1)(1+1)=> 4=-2B
B=-2v

Stel/Set x = 0:

A=2v

x3:1=A+B+C
C=1v

x%:3=A+C+D OR/OF x: 0=A+B+D

3=2+1+D D=0v
D=0
x3+3x%2+2 2 2 x

=—-- +
x(x+1Dx2+1) x x+1 x*+1
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NR.

NO ANTWOORD / ANSWER PUNTE /| MARKS
32(8) w=ax+b+w;+d
xX=—4 x=—4
2+1
1+0—-4 |24+1—-5+10
2+0-—8
1+3+10
1+0 —4
3+14
2x3+xz—5x+10_2 +1+3x+14
x%2 —4 =X x2 —4
a=2v
b=1v
c=3v
d=14v
3.2(b) 3x + 14 A B

(x—2)(x+2)/Ex—2+x+2
3x+14=A(x+2)+B(x—-2)v

Stel x =—2: 3(-2)+14=B(-2-2)
8 =-4B
B=-2v

Stel x =2: 3(2) +14 = A2 +2)

20=4A
A=5v
2x3+xz—5x+10_2 1+ 2
x2 —4 =X x—2 x+2
OF NET Sy 2
x—2 xX+2

Bladsy 7 van 15

Page 7 of 15




Vraag / Question 4 [26 punte / marks]
:CR) ANTWOORD / ANSWER PUNTE / MARKS
41(@) | x2+7=0 (2)

x2 = =7v
x=1V=7 = V-1 = £V7iv
41(b) | x = V=44 (1)
x = V441 =12i v
4.2(a) (3)
-1 4—-4-13-5
—4+8 +5
4—-8-5 0
v v v
4.2(b) | 4x? — 8x — 5 is ‘n faktor (4)
(2x+ 1)v(2x - 5)v
fx)=(@x+1D)v2x+1)(2x —5)
OF/OR
_ —b+Vb?-4ac
- 2(4)
8 \J64—4(4)(-5)
*=g* 2
—14 144
T~ 8
1412
=1+ 5
x=1+12=2 of x=1-1-= -2
2 2 2 2
1 5
flx)=(x+ 1)/<x+§) /<x—§) v’
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:CR) ANTWOORD / ANSWER PUNTE / MARKS

43 | Asx—5—+/2‘nnulpuntis danis x — 5 + /2 ook ‘n faktor. (9)
If x — 5 — /2 is a factor then x — 5 + /2 is also a factor. v°

(x —5-+v2)(x—5++2) OF/OR x—5=+V2v

= (x—5)?%—2v (x —5)% = 2
=x%—10x +25—2 x2—10x+25-2=0v
=x%—10x + 23v

8x* — 82x3 + 201x% — 16x — 69 =~ x2 — 10x + 23
8v —2v—3v

1-10+23 |8—82+201—-16—-69
8 —80 + 184

-2 +17-16
—2+20-46

—-3+30-69
—-3+30-69

0

Ander faktor/ Other factor:
8x% —2x —3

8x2—2x—3=02x+1)(4x—-3) v

x=5++2 /of/orx:—%,xz v’

Sl w

4.4(a) | As x + 2 + 2i ‘n faktor is dan is x + 2 — 2i ook ‘n faktor. (1)
If x + 2 + 2i is a factor then x + 2 — 2i is also a factor. v*

44b) | (x+2—-2)(x+2—2i) OF/OR x=2+2i (3)
= (x +2)2 — (20)2v X+2=+2i
=x2+4x+4+4 (x+2)? = Qi)?*v
=x?+4x+8v X%+ 4x + 4 = 4i?

x*+4x+8=0v
m=8v"

Bladsy 9 van 15
Page 9 of 15




NR.

NO ANTWOORD / ANSWER

PUNTE / MARKS

4.4(a)
3v+5v

1+4+8 |[3+17+44+40

&)

3+12+24
5420 +40
5420+ 40
0
Reéle faktor/ Real factor:
3x +5v
Vraag / Question 5 [27 punte | marks]
:cR) ANTWOORD / ANSWER PUNTE / MARKS
51(a) | X1 _ (4)
D D@2
i=1

= (=D°(1H) + (-D'2H + (-1D?(2%)
+(-1)°(2Y
=1v—4v+8v—16v
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NR.
NO.

ANTWOORD / ANSWER

PUNTE / MARKS

5.1(b)

Bewysasi=1:v
LHS =1 RHS =
~ LK=RK vir / LHS=RHS v~

(- 11(1+1)

=1

Aanvaar dat bewering is waar virn =i /
Assume that statement is true forn =i v/

Z( Dt 2 = (- D

Beskou nou/Now look atn =i+ 1: v~
LK/LHS=

D DT + DI+ D
i=1

i+ 1)
=(— 1) 1 2

— (—1)l(—1;_1i(i+1) + (_1)l(l + 1)2
DG+ D=1 + 230+ D)
B 2
_ (~DiE+1)(i+2) v

2

+ (=1 + 1)2

RK/RHS:
it Gt 1)(i2+ 1+1)

_ (-1 +21)(i +2) .

~LK=RK/LHS=RHS v*

Volgens die beginsel van wiskundige induskie is die bewering

waar vir allen € N. /

The equation is true for alln € N according to the principal of

mathematical.
v’

(11)
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NR.
NO.

ANTWOORD / ANSWER

PUNTE / MARKS

5.2(a)

1 8
— =2 3)
<3x x

- -

x0 = (8= r)(xS)r/

IIMOO

xO — x—8+r+3r

0=—-8+r+3rv
8 = 4r
r=2v"

0 @) ceor

()

5.2(b)

(2)

5.3(a)

X X
=1v4+—v ——v
1 +6 36

()

5.3(b)

|—§| <1v

|x] < 2v

(2)
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Vraag / Question 6

[22 punte /| marks]

NR.
NO.

ANTWOORD / ANSWER

PUNTE / MARKS

6.1(a)

y = bgcos(ax) waardeversameling/range y € [0; m]

y = bgcos(ax) + b waardeversameling/range: :y € [

s s

y:O+b:_Z :>b:—z OF
y=mn+b=2 =2p=L_g =p=-=1 0F
4 4 4
met inspeksie/with inspection
s
h=——v
4

bgcos(x) definisie versameling/domain x € [—1; 1]

bgcos(ax) definisie versameling/domain x € [—2; 2]

a(-1)=-2 =>a=2 OF
a(l)=2 = a=20F

met inspeksie/with inspection
a=2v

71:_37'[

4’ 4

(2)

6.1(b)

T
f(x) = bgcos(2x) — i 0v’
T
bgcos(2x) = 1
T 1
2x = cos(z) = 2x —ﬁ
2
x=—=141v

V2

(2)

6.1(c)

g(x) = bgcos(2x — 1v) —%

(1)

6.2(a)

f~1(x): x = 2bgtan(y — 2) +g

X — g v'= 2bgtan(y — 2)

19

"= pgtan(y —2) OF —3 = bgtan(y — 2)

2
12

X3
tan(T) =y—2

T
3

y=tan<x7)+2

()
Vervang/substitute
x met/with yv”

T
3
=2v
tan v~
Answer v~
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NR.

y=-(2n)/3)

NO ANTWOORD / ANSWER PUNTE / MARKS
6.2(b) | f(x) = 2bgtan(x —=2) +> =0 (3)
2bgtan(x — 2) = —g v = (x—2)=tan(-m/6) v
T
x = tan (— g) + 2
1
x ~143 OF x=-7%+2 v
6.2(c) f(x) = 2bgtan(—2) +% v (2)
y=-117v
6.2(d) N T M\, T 4m (2)
2bgtan(x — 2) + 3= 2(2) + 3= 3
2b 5 T 5 T T 21
gtan(x— )+§— (—E)+§— —?
6.2(e) 3r/2 (5)
_ 21
Y=773
_ 4r
=73
(1,43; 0)
(0; —1,17)
Vorm/form
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Vraag / Question 7

[18 punte /| marks]

:CR) ANTWOORD / ANSWER PUNTE /| MARKS
7.1(a) | . _CD (2)
sin(0) = AC
5V3
= inl—— 1| v
6 bgsm( 10 )
T
=—v
0 3
7A0) | cB =10 =10(3) v="2"= 10472 cm v’ (6)
CD
—_—= v’
D tan(0)
10 10
= ==y
AD tan(g) V3
BD=AB—AD =10 ——==4226cm v
V3
Omtrek BCD = CB + CD + BD
_ lom _1o
=—-+5V3+10 i
= 23,36 cmv’
7.1(c) 5 1 o (T 100r 50w (6)
= = — — /: s — 2 1/
Asc = 5770 == (10) (3) 3 = 3"
1 1,10
Ascp = 5bh = §<ﬁ) (5V3)v'=25cm?v
50
Apcp = Aapc — Aacp ¥ = Tn —25=2736cm*v’
72 |,_s  _s, (4)
T 0
r<$ v’ r<—43(6)
g T
r<8212cmv’
Maksimum lengte van pendulum is 82,12 cm v~

- EINDE VAN DIE MEMORANDUM / END OF THE MEMORANDUM -
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