


Table of Contents
Titelblad
.........................................................................................................................................................  2
Kopieregbladsy
.........................................................................................................................................................  3
Hoofstuk 1: Getalle, Bewerkings en Verwantskappe
.........................................................................................................................................................  4
 A. Getallestelsels
.........................................................................................................................................................  4
 B. Eksponente en Wetenskapnotasie
.........................................................................................................................................................  14
 C. Verhouding en eweredigheid
.........................................................................................................................................................  24
 D. Finansies
.........................................................................................................................................................  36
Hoofstuk 2: Patrone, Funksies en Algebra
.........................................................................................................................................................  53
 A. Vereenvoudig Uitdrukkings
.........................................................................................................................................................  53
 B. Faktorisering
.........................................................................................................................................................  65
 C. Breuke
.........................................................................................................................................................  72
 D. Vergelykings
.........................................................................................................................................................  78
 E. Getalpatrone
.........................................................................................................................................................  91
 F1. Skets van reguitlyne
.........................................................................................................................................................  110
 F2. Spesiale reguitlyne
.........................................................................................................................................................  120
 F3. Bepaal reguitlyn vergelykings
.........................................................................................................................................................  125
 F4. Ander grafieke
.........................................................................................................................................................  132
Hoofstuk 3: Datahantering
.........................................................................................................................................................  141
 B. Ordening van data
.........................................................................................................................................................  141
 C. Grafiese voorstelling van data
.........................................................................................................................................................  145
 D. Interpretasie van data
.........................................................................................................................................................  150
 E. Waarskynlikheid
.........................................................................................................................................................  156
Hoofstuk 4: Meting
.........................................................................................................................................................  166
 A. Hersiening van Pythyagoras
.........................................................................................................................................................  166
 B. Omtrek en Oppervlakte
.........................................................................................................................................................  177
 C. Volume en Buite-Oppervkate van prismas
.........................................................................................................................................................  192
Hoofstuk 5: Ruimte en Vorm
.........................................................................................................................................................  203
 A. Hersiening van snydende lyne, ewewydige lyne en driehoeke
.........................................................................................................................................................  203
 B. Gelykvormigheid
.........................................................................................................................................................  215
 C. Kongruensie
.........................................................................................................................................................  224



 D. Hersiening van vierhoeke en veelhoeke
.........................................................................................................................................................  234
 E. Transformasies
.........................................................................................................................................................  247
 F. Polieders of Veelvlakke
.........................................................................................................................................................  258
 G. Hersiening Konstruksies
.........................................................................................................................................................  261

11



 
Wiskunde Anibrand 

 
Antwoordboek Graad 9 

 
 
 
 
 

Annie Bothma 
 

22



Hoofstuk 1
Getalle, Bewerkings en Verwantskappe

Antwoorde 1B: Eksponente en Wetenskapnotasie
1.1 a1b2 × a3b4 1.2 (21x−1 )3

= a1+3.b2+4 = 23.x−3

= a4b6 = 8.x−3

1.3 2x3. 3x4 = 8
x3

= 6.x3+4 1.4 30 + 32 + 3−1

= 6x7 = 1 + 9 + 1
3

= 10 1
3

1.5 2x2(3x3 )2

= 2x2. 32. (x3 )2 1.6 (b3 )4.b3.b6

= 2x2. 32.x6 = b12.b3.b6

= 2.9.x2+6 = b12+3+6

= 18x8 = b21

1.7 3a0 + (3a)0 1.8 x4y9

xy12

= 3.1 + 1 = x3
y3

= 4
1.10 1.3−2

1.9 3a. 3a2. (3a)2 = 1
32

= 3a1. 3a2. 32.a2 = 1
9

= 3.3.9.a1+2+2

= 81a5 1.12 (52x5 )3

= (52 )3. (x5 )3

1.11 2−3x2 = 52×3.x5×3

= x2
23

= 56x15

= x2
8

1.13 − 3 (−7)1y5 2 1.14 (3x3y)4 × 3x0y2

y6

= −3. (−7)2.y10 = 34. (x3 )4.y4 × 3.1
y4

= −3.49.y10 = 34x12y4
1 × 31

y4

= −147y10 = 35x12 = 243x12
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1.15 −(−5a)2 1.16 2
x−3

2

= −1. (−5)2.a2 = 22

x−3 2

= −1.25.a2 = 4
x−6

= −25a2 = 4x6

1.17 (3a2 )0 + 2−1 1.18 x3y2z 3. 2xz3 4

2x5× y2z 2

= 1 + 1
2 =

x3 3. y2 3.z3.24.x4. z3 4

2x5× y2 2z2

= 1 1
2 = x9y6z3.24x4z12

2x5.y4z2

= 24x13y6z15

21x5y4z2

1.19 2ab2 ÷ (4a3b2 )2 × 8a5b4 = 23x8y2z13

= 2ab2

4a3b2 2 × 8a5b4 = 8x8y2z13

= 2a1b2
42a6b4

× 8a5b4
1

= 16a6b6
16a6b4

1.20 27e5f2

81e2f9

= b2 = e3
3f7

1.21 3q0 − (7r)0 + q 1.22 3x4y3

5z5
2

= 3.1 − 1 + q = 32x8y6

52z10

= 3 − 1 + q = 9x8y6

25z10

= 2 + q

1.23 2r3s2 3

t5r3s
1.24 (m6n5 )4 ÷ (m3n4 )3

= 23r9s6
t5r3s

= m24n20
m9n12

= 8r6s5
t5

= m15n8

1.25 −3(5x)2(−x)2 1.26 x2y 4× x3y2 5

y6×x5y7

= −3.25.x2.x2 = x8y4×x15y10

y6×x5y7

= −75x4 = x23y14

x5y13

= x18y

1.27 a3b2 4× 8ab−2 2

4ab3×12a7b9

= a12b8×82a2b−4

4ab3×12a7b9
1.28 70k3m−2

k−2

= 64a14b4
48a8b12

= 1.k3.k2
m2

= 4a6
3b8

= k5
m2

1.29 −2d2 + 2(−d)2 1.30 1
3 x

2 3
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= −2d2 + 2d2 = 13
33
x6

= 0 = 1
27 x

6

1.31 (y−3 )(−5y0 ) 1.32 ax−2 × ax × a2−x

= y−3(−5.1) = ax−2+x+2−x

= −5
y3

= ax

1.33 (3xn−1 )3 1.34 −1.a0
(−2a)0

= 33.x3(n−1) = −1.1
1

= 27x3n−3 = −1
1 = −1

1.35 3n2 − 4n × 5m2 − 81m4n2 + 14n3
7n 1.36 x−5y6

2x−2y4

= 3n2 − 20m2n − 92m4n2 + 2n2 = x2y6

2x5y4

= 3n2 − 20m2n − 9
2
2 .m

4
2 .n

2
2 + 2n2 = y2

2x3

= 3n2 − 20m2n − 9m2n + 2n2

= 5n2 − 29m2n

2.1 16a10b18 2.2 3 27x12y21

= 42a10b18 = 3 33x12y21

= 4
2
2 .a

10
2 .b

18
2 = 3

3
3 .x

12
3 .y

21
3

= 4a5b9 = 3x4y7

2.3 5 310 + 3 36 − 4 38 2.4 3
2−6 2

23 −1

= 3
10
5 + 3

6
3 − 3

8
4 = 3 2−12

2−3

= 32 + 32 − 32 = 2
−12
3

2
−3
3

= 32 = 2−4

2−1

= 9 = 21
24

= 1
23

= 1
8

2.5 25 − 16 + 17 2 − 22.32 + 3 3

= 9 + 17 − 2
2
2 . 3

2
2 + 3 2

= 32 + 17 − 2.3 + 3
= 3 + 17 − 6 + 3
= 17
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2.6
56. 5.32 2

3 593−6

= 56.52.34

3 593−6

= 58.34

3 593−6

2.7 3 a30 . 5 a40 = 5
8
2 .3

4
2

5
9
3 .3

−6
3

= a
30
3 .a

40
5 = 54.32

53.3−2

= a10.a8 = 54.32.32
53

= a18 = 5.34

= a
18
2 = 5.81

= a9 = 405

2.8 340.y24 = 320.y12 = 310.y6 = 35.y3 = 3
5
2 y

3
2

3.1 49a−2 3.2 54−2b+3 254

= (72 )a−2 = (2.33 )−2b+3 327

= 72(a−2) = 2−2b+3. (33 )−2b+3 39

= 72a−4 = 2−2b+3. 33(−2b+3) 33
= 2−2b+3. 3−6b+9 1

3.3 x6−p

x12−3p

= x6−p.x−12+3p 3.4 axy
ax

= x6−p−12+3p = axy.a−x

= x2p−6 = axy−x

3.5 (6yn−1 )2 3.6 (6n−2 )3

= 62y2(n−1) = 63(n−2)

= 36y2n−2 = 63n−6

3.7 4x.8x.2
16x.2x 3.8 9x.3x−1

27x+1

=
22 x. 23 x.21

24 x.2x
=

32 x.3x−1

33 x+1

= 22x.23x.21
24x.2x

= 32x.3x−1
33x+3

= 22x. 23x. 21. 2−4x. 2−x = 32x. 3x−1. 3−3x−3

= 22x+3x+1−4x−x = 32x+x−1−3x−3

= 21 = 3−4

= 2 = 1
34

= 1
81
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3.9 2x+1.9x−1
6x−1.3x+1

26

= 2x+1.9x−1
6x−1.3x+1

33 3.10 3a.4a−1
2a−2.6a+1

=
2x+1. 32 x−1

(2.3)x−1.3x+1
1 =

3a. 22 a−1

2a−2.(2.3)a+1

= 2x+1.32x−2
2x−1.3x−1.3x+1

= 3a.22a−2
2a−2.2a+1.3a+1

= 2x+1. 32x−2. 2−x+1. 3−x+1. 3−x−1 = 3a. 22a−2. 2−a+2. 2−a−1. 3−a−1

= 2x+1−x+1. 32x−2−x+1−x−1 = 3a−a−1. 22a−2−a+2−a−1

= 22.3−2 = 3−1. 2−1

= 4
32

= 1
3 .

1
2

= 4
9 = 1

6

3.11 24a.18a−1
4a.12a.9a 3.12 15n.3n+1.25n

9n+1.125n

=
23.3 a. 2.32 a−1

22 a. 22.3 a. 32 a =
(3.5)n.3n+1. 52 n

32 n+1. 53 n

= 23a.3a.2a−1.32a−2
22a.22a.3a.32a

= 3n.5n.3n+1.52n
32n+2.53n

= 23a. 3a. 2a−1. 32a−2. 2−2a. 2−2a. 3−a. 3−2a = 3n. 5n. 3n+1. 52n. 3−2n−2. 5−3n

= 23a+a−1−2a−2a. 3a+2a−2−a−2a = 3n+n+1−2n−2. 5n+2n−3n

= 2−1. 3−2 = 3−1. 50

= 1
2 .

1
32

= 1
3 . 1

= 1
2 .

1
9 = 1

3

= 1
18

3.13 20n−1(5n )2

40n 3.14 (0,125)a. (0,25)a+1

=
22.5 n−1(5n )2

23.5 n = 125
1000

a. 25
100

a+1

= 22n−2.5n−152n
23n.5n

= 1
8

a. 1
4

a+1

= 22n−2. 5n−152n. 2−3n. 5−n = (2−3 )a. (2−2 )a+1

= 22n−2−3n. 5n−1+2n−n = 2−3a. 2−2a−2

= 2−n−2. 52n−1 = 2−3a−2a−2

= 2−5a−2

4.1 3x = 27 4.2 22x−3 = 16

3x = 33 22x−3 = 24

x = 3 2x − 3 = 4
2x = 4 + 3
2x = 7
x = 7

2
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4.3 2x+1 = 0,25
2x+1 = 25

100

2x+1 = 1
4

2x+1 = 2−2

x + 1 = −2 4.4 8x = 32
x = −2 − 1 (23 )x = 25

x = −3 23x = 25

3x = 5
4.5 5x+2 = 1

125 x = 5
3

5x+2 = 1
53

5x+2 = 5−3

x + 2 = −3 4.6 32x−1. 3−x+3 = 81
x = −3 − 2 32x−1−x+3 = 34

x = −5 3x+2 = 34

x + 2 = 4
4.7 2x. 8x = 1

16 x = 4 − 2

2x. (23 )x = 2−4 x = 2

2x. 23x = 2−4

24x = 2−4 4.8 3x−5 = 1
4x = −4 3x−5 = 30
4x
4 = −4

4 x − 5 = 0

x = −1 x = 5

4.9 2x+1 = 1
22x

4.10 2.4x−3 = 8x

2x+1 = 2−2x 2. (22 )x−3 = (23 )x

x + 1 = −2x 21.22x−6 = 23x

x + 2x = −1 22x−5 = 23x

3x = −1 2x − 5 = 3x
3x
3 = −1

3 − 5 = 3x − 2x

x = − 1
3 − 5 = x

4.11 9x+4 = 273x−5 4.12 4−x − 31 = 1

(32 )x+4 = (33 )3x−5 4−x = 1 + 31

32x+8 = 39x−15 (22 )−x = 32

2x + 8 = 9x − 15 2−2x = 25

8 + 15 = 9x − 2x − 2x = 5
23 = 7x −2x

−2 = 5
−2

23
7 = x x = − 5

2
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4.13 22x−1 = (0,5)x 4.14 5x+1. 5x−2 = 5

22x−1 = 5
10

x 5x+1+x−2 = 5
1
2

22x−1 = 1
2

x 52x−1 = 5
1
2

22x−1 = (2−1 )x 2x − 1 = 1
2

22x−1 = 2−x 2x = 1
2 + 1

2x − 1 = −x 2x = 3
2

2x + x = 1 2x
2 =

3
2
2

3x = 1 x = 3
2 × 1

2

x = 1
3 x = 3

4

4.15 52x−2 = 0,2 5.1 8,323 × 103

52x−2 = 2
10 = 8323

52x−2 = 1
5

52x−2 = 5−1 5.2 3,14 × 10−4

2x − 2 = −1 = 0,000314
2x = −1 + 2
2x = 1 5.3 1,803 × 105

x = 1
2 = 180300

5.4 5,231 × 10−2 5.5 9,873 × 10−1

= 0,05231 = 0,9873
6.1 235,178 6.2 0,00000305

= 2,35178 × 102 = 3,05 × 10−6

6.3 0,00724 6.4 0,005
= 7,24 × 10−3 = 5,0 × 10−3

6.5 225000000 6.6 365,342 × 103

= 2,25 × 108 = 3,65342 × 103+2

6.7 0,000456 × 108 = 3,65342 × 105

= 4,56 × 108−4

= 4,56 × 104

7.1 1,2 × 102 × 4 × 103 7.2 3 × 103 × 0,31 × 105

= (1,2 × 4) × 102+3 = (3 × 0,31) × 103+5

= 4,8 × 105 = 0,93 × 108

= 9,3 × 107
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7.3 2,5 × 104 × 3 × 10−3

= (2,5 × 3) × 104−3 7.4 6,2 × 102 + 5 × 103

= 7,5 × 101 = 620 + 5000

= 5620
7.5 4 × 10−7 + 0,8 × 10−6 = 5,62 × 103

= 0,0000004 + 0,0000008
= 0,0000012
= 1,2 × 10−6 7.6 0,83 × 10−5 + 4 × 10−3

= 0,0000083 + 0,004
= 0,0040083

7.7 3,5 × 10 + 4 × 10−2 = 4,0083 × 10−3

= 35 + 0,04
= 35,04 7.8 7,25 × 102 − 5 × 10−1

= 3,504 × 101 = 725 − 0,5
= 724,5
= 7,245 × 102

8.1 9,28 × 108 × 100
= 9,28 × 1010 8.2 118100000000g = 118100000kg

118100000 × 30 = 3543000000
8.3 10−7m = 10−7 × 100cm 3,543 × 109kg in 30 dae

10−7m = 0,00001cm
1000 angstrom = 10−7m
1000 angstrom = 0,00001cm

= 1,0 × 10−5 cm
8.4 Dit neem 0,000003355 sekondes vir 1km × 100

Dit neem 0,000003355 × 100 sekondes vir 100km
Dit neem 0,0003355 sekondes vir 100km
Dit neem 3,355 × 10−4 sekondes vir 100km

9.1 2n. 3−4. 24−n. 32 9.2 (−6x2y)2 ÷ (−3xy)3

= 2n+4−n. 3−4+2 =
−6x2y 2

(−3xy)3

= 24.3−2 = (−6)2x4y2

(−3)3x3y3

= 16
1 . 1

32
= 36x4y2

−27x3y3

= 16
9 = − 4x

3y
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9.4 9x+1.27x−4
35x−10

9.3 (−14x4y3 )0 =
32 x+1. 33 x−4

35x−10

= 1 = 32x+2.33x−12
35x−10

= 32x+2. 33x−12. 3−5x+10

9.5 84.243
643.27

= 32x+2+3x−12−5x+10

=
23 4. 23.3 3

26 3.33
= 30

= 212.29.33
218.33

= 1

= 221.33
218.33

= 23
1 9.6 32. 2−2 + 2−3. 5

= 8 = 9
1 .

1
22

+ 1
23
. 5
1

= 9
4 + 5

8

9.7 36x36 ÷ 3 −27x27 = 9
4 × 2

2 + 5
8

= 36x36

3 −27x27
= 18

8 + 5
8

= 36 . x36

3 −27 . 3 x27
= 23

18

= 6.x
36
2

−3.x
27
3

= 6x18
−3x9

9.8 (3x2y3 )(−2xy)3 ÷ 12x−3y8

= 2x9
−1 =

3x2y3 (−2xy)3

12x−3y8

= −2x9 = 3x2y3.(−2)3x3y3

12x−3y8

=
3x2y3 −8x3y3

12x−3y8

10.1 3x = 81 = −24x5y6

12x−3y8

3x = 34 = −24x5y6x3

12y8

x = 4 = −2x8
y2

10.2 (2x )3 = 64 10.3 5x. 52x = 125
23x = 26 53x = 53

3x = 6 3x = 3
x = 6

3 x = 3
3

x = 2 x = 1
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10.4 (p4 )x = 1 10.5 px.p4 = p7

p4x = p0 px+4 = p7

4x = 0 x + 4 = 7
x = 0

4 x = 7 − 4

x = 0 x = 3

10.6 px

p2
= p 11.1 5412000000

px.p2 = p1 = 5,412 × 109

px+2 = p1

x + 2 = 1 11.2 0,00125
x = 1 − 2 = 1,25 × 10−3

x = −1
12.1 4,5 × 104 × 2 × 10−5 12.2 3,1 × 10−4 + 0,063 × 10−2

= 4,5 × 2 × 104 × 10−5 = 0,00031 + 0,00063
= 9 × 104−5 = 0,00094
= 9 × 10−1 = 9,4 × 10−4

13.1 5,92 × 10−4 × 7,39 × 106 13.2 7,83 × 10−4 + 0,0054 × 102

= 4374,88 = 0,540783
= 4,37 × 103 = 5,41 × 10−1

14. 3
23,89−15,6

27,93

= 1,161911. . . .
≃ 1,16
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