a-MATHEMATICS

Alpha Wiskunde Graad 11 / Alpha Mathematics Grade 11

Finale Eksamen 2022 / Final Examination 2022

MEMORANDUM
Totaal / Total: 150 punte / marks

Eksaminator / Examiner: Lanice Liebenberg
Moderator: Anna Muller

Hierdie memorandum bestaan uit 11 bladsye. /
This memorandum consists of 11 pages.
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Vraag / Question 1 [20 punte / marks]
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Vraag / Question 2

[16 punte / marks]

NR.

NO ANTWOORD / ANSWER

PUNTE / MARKS

211 |4x—-8=0

x=2

Salient point (2;8)v' v

()

212 | —|4x—-8|+8=4
—|4x — 8] = —4v
|4x — 8| < 4v
—4<4x—-8<4
4 <4x <12V
1<x<3v

(4)

213 | —|4x— 8]+ 8 = 2x
—|4x — 8| = 2x — 8V
|4x — 8] = 8 — 2xv’

Forx = 2v
4x — 8 =8—2x
6x = 16

8

_S,
X =3

Forx < 2v

4x —8 =—-8+ 2x
2x=0

x =0v

(6)
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Hg' ANTWOORD / ANSWER PUNTE / MARKS
2.2 ? 4)
8
5 vg(x)
! } vf(x) intercepts with
6 ! the axis
5 | v'Salient point
: v'Shape f(x)
. |
2 |
1 f
1 1 2 3
A |
2
3
Vraag / Question 3 [27 punte / marks]
“g' ANTWOORD / ANSWER PUNTE / MARKS

31 |2—+2isalsoa zeroof p.v

p(x) = (x —2+V2)(x =2 —V2)(x? — 2)v
=x?2-2)(x?-2x—-2x+4-2)V

=x*—2x3 —2x3 4+ 4x? —2x* —2x*+4x+4x—8+ 4
=x*—4x3+8x—4v

(7)

4x3 — 6x%2 + 4x —8 = Ax(x®> + 4) + B(x* + 4) + (Cx + D)x?*v

4x3 — 6x% + 4x — 8 = Ax3® + 4Ax + Bx? + 4B + Cx3 + Dx*v

—8 =4B
B=—2v
4A = 4
A=1v

a=4v
b=8v
32 4x3—6x%+4x-8 — é\/ +£‘/+ Cx+D (10)
x2(x2+4) x x2 x2+4
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NR.

NO ANTWOORD / ANSWER PUNTE / MARKS
A+C=4
C=3v
B+D=-6
D =—-4v
4x3-6x*+4x-8 1 2 3x—4 ,
x2(x2+4) x  x%2  x2+4
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3.3

n

Zr(r—l)zg

r=1
nn?-1)

“0+2+6+12++nn—-1)= 3

Testifn=1
LHS = 0 RHS=@=0

~ LHS = RHS
The statement is true forn = 1. v

Accept that the statement is true forn = k,k € N. v

Yr=r(r—1) = @ v

Considern =k + 1:
LHS=@/+(k+1)(k+1—1)~/
k3 — k + 3k? + 3k
3
:k3+3§2+2k/

2_
RHS = (k+1)((k3+1) 1)‘/
_ (k+ 1D)(k* + 2k)
a 3
_ k3+2k2;k2+2k‘/
_ k3+3:2+2k\/

LHS = RHS

According to mathematical induction the statement is
true forallneN. v

(10)
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Vraag / Question 4

[20 punte / marks]

Hg ANTWOORD / ANSWER PUNTE / MARKS
4.1 (6) (4x)6—r(a)r(x—2)r‘/ (6)
r
6—1r—2r=0v
r=2v
(g) (4x)572(@)?(x~2)V = 34560V
3840a? = 34560
a’?=9
a= i3\/
4.2.1 _ (20)
— = (2 2)-6y
Grae - @tx)
x2\7°
=276V (1 + —) 4
2
_o6|q1 _ (% _ 6(=6-1) (x? 2 _ 6(=6-1)(-6-2) (x* 3
=2 [1 6(2)‘/ 2! (2) Y 3! (2) Y
2 4 6
:i‘/_Bx \/+21x ‘/_7x %
64 64 256 64
4.2.2 | |x? 4
2 (4)
2
|x?| < 2v
x| <V2v
V2 <x<V2v
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Vraag / Question 5

[19 punte / marks]

Hg ANTWOORD / ANSWER PUNTE / MARKS
5.1.1 | 0v' = arcsin(—1)v + g (3)
s
—=qv
2 q
OR
v’ = arcsin(1)v' + ¢
s
—=qv
2 q
A
512, 2 arcsin(—y) + E‘/ (4)
s
x—3 v = arcsin(—y)
. 7T _—
sin (x — E) = —yv
A
_1 — . _
f~'(x) = —sin (x 2) v
5.1.3 | Range: y € [-1;1] vV 2)
5-2.1 | sector ACB = 2(10?) (5) v = 3 = 52,36+ (7)
AACB = %(102) sinZv = 253 = 43,30v
AOAB = %(62) sin(1,97)v = 16,58v
~ Area = 52,36 — 43,30 + 16,58 = 25,64V
5.2.2 | Sector OAXB = = (6?)¥(1,97)v = 35,46 ®3)
Area of shaded part = 35,46 — 25,64 = 9,82V
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Vraag / Question 6

[20 punte / marks]

(5 J0)-(a)

1 2 3
2 5 3
1 0 8

=l &l =2l ol +2

1Al =

2 51,
10
=40 —26 — 15

e

1 2 3
6 5 3
-6 0 8

=lo sl =25% ol +21% ol

|4al = v

=40—-—132+90
= -2V

Aol _—=2_ .,
Al =

NR. PUNTE /
NO ANTWOORD / ANSWER MARKS
6.1.1 la| = /12+32+52 =/35v (3
=)
= arccos|—| v

Y (m

= 0,56 radv’
6.1.2 i j k %)

bxc=|2 -1 0|V

-3 0 1

=i(=1) —j(2) + k(=3)V

=—i—2j—3kv

Area=v12 + 22 + 32v

=+/14v
6.1.3 a.b (4)

cosf =

la||b|
__2-3
V35.45

6 =1,65radvy

6.2 (8)
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Vraag / Question 7

[8 punte / marks]

NR. ANTWOORD / ANSWER PUNTE /

NO MARKS

7.1 | Gradient of straight line = f'(8) = % =—1vV (2)

72 |x=2vv (2)

7.3 | x = 2v' Removable discontinuityv’ (4)
x = 4v' Jump discontinuityv’

Vraag / Question 8 [20 punte / marks]
NR. ANTWOORD / ANSWER PUNTE /
NO MARKS
8.1.1 % [(arctan 4x) (Vx% + 1)] ®)

3 1 1
= Vx? v v —(x2 2V v
T Vx?+1v 4+ arctan4x. 2(x + 1) 2v.2x

10 _qg,-5
8.1.2 g(X) — 22x2_97x (3)
) = (20x° — 45x*)(4x?% — 7)v — (2x1° — 9x5)(8x)V
= (4x? — 7)2V
8.2 jk 1 T (5)
—_—ax = —
1 V—x2 + 2x 6
—x? + 2x = —[x? — 2x]
= —[x? — 2x + 1% — 17]
= —[(x - 1) 1]
=1—(x—1)*v
k 1 T
] dx ==V
1 41— (x—1)2 6
T
arcsin(x — 1) v|¥ = g
T
arcsin(k — 1) — arcsin 0 = r v
arcsin(k — 1) = %
k=sin—+ 1
= :S;H6
=—v
k 2
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8.3.1 z z )
Areazf sin x dx\/+f cos2x dx v
0

T

6
T

= [— cos x] %\/ + Esin Zx] é\/
= (— cos% + cos 0) v + G sin (2%) — %sin (2%)) 4
=0,20v

- EINDE VAN DIE MEMORANDUM / END OF THE MEMORANDUM -
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