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Hoofstuk 2
Eksponente

Antwoorde 1: Hersiening
1. 2x3 × 3x2 × 4x4 = 2 × 3 × 4 × x3+2+4 = 24x9

2. a8×a3
a4

= a8+3

a4
= a11

a4
= a7 indien eksponent ’n konstante is,

kanselleer uit
3. x2a.x.x4a.x5 = x2a+1+4a+5 = x6a+6

4. 2. 5x × 5x−3 × 7.53x = 2.7.5x+x−3+3x = 14.55x−3 moet nooit getalle met
magte × nie

5. 7x3y
21x2y

= 1.x3y.x−2y
3 = x3y−2y

3 = xy
3 indien eksponent veranderlike bevat, vat alle magte boontoe

6. (x3y5 )4 = (x3 )4(y5 )4 = x12y20

7. a2
31b3

4
=

a2 4

31b3 4 = a8

34 b3 4 = a8
81b12

8. 3(−21x2y1 )3 = 3(−2)3(x2 )3y3 = 3(−8)x6y3 = −24x6y3

9. 3x. 32 = 3x+2

10. (2a )a = 2a×a = 2a2

11. 2a. 2a = 2a+a = 22a

12. (−3x)3 = (−3)3x3 = −27x3

13. 2 x2 3

8x2x3
= 2x6

8x2+3 = 2x6
8x5

= 1.x
4 = x

4

14. 8a0 = 8.1 = 8
15. (8a)0 = 1
16. 31x−2 = 3

x2

17. (31x1 )−2 = 3−2.x−2 = 1
32x2

= 1
9x2

18. (−2a)−2b3c−1 = b3
(−2a)2c1

= b3
(−2)2a2c

= b3

4a2c

19. (22x+4 )3 = 23(2x+4) = 26x+12

20. (31.22x+4 )3 = 33(22x+4 )3 = 27.23 2x+4 = 27.26x+12 jy kan nie die 27
met die 2 × nie!

21. x−3 × y−2 = 1
x3y2

22. (x3y−2 )3 = (x3 )3(y−2 )3 = x9y−6 = x9
y6

23. px+2

px−2
= px+2.p−x+2 = px+2−x+2 = p4 indien eksponent veranderlike

bevat, vat alle magte boontoe
24. 2−2 × 3−3 = 1

22×33
= 1

4×27 = 1
108

25. 3a−3b2
4ab−1 = 3b2.b1

4a.a3
= 3b3

4a4
indien eksponent net getalle bevat, maak
eksponente pos en kanselleer

26. (2x5 )2 + (3x2 )5 = (2)2(x5 )2 + (3)5(x2 )5 = 4x10 + 243x10 = 247x10
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27. 3(2y3 )2 + 2(3y2 )3

= 3(2)2(y3 )2 + 2(3)3(y2 )3

= 3.4y6 + 2.27y6

= 12y6 + 54y6

= 66y6

28. a4+a4
a4×a4

3
= 2a4

a8
3

=
23 a4 3

a8 3 = 8a12
a24

= 8
a12

29. x−4y2 2

x3y−2 =
x−4 2 y2 2

x3y−2 = x−8y4

x3y−2 = y4.y2

x3.x8
= y6

x11

30. 3 a−3b3 −2×(ab)−5

3b−2 6

=
3 a−3 −2 b3 −2×a−5.b−5

36 b−2 6

= 3a6b−6a−5.b−5

36b−12

= 3a6−5b−6−5

36b−12

= 3ab−11

36b−12

= 3ab12
36b11

= ab
35

= ab
243

15



Hoofstuk 2
Eksponente

Antwoorde 2: Uitdrukkings
Vereenvoudig:

1. 3a−2.9a
27a−1

2. a−2x2
a3x−1

=
3a−2. 32 a

33 a−1 = a−2.x2.a−3x1

= 3a−2.32a
33a−3

= a−2−3.x2+1

= 3a−2. 32a. 3−3a+3 = a−5x3

= 3a−2+2a−3a+3 = x3
a5

= 31

= 3

3.
3n.9n−2. 1

27
2n

31−3n 4. 2n×8n+2×4−3n

2−2n

=
3n. 32 n−2. 3−3 2n

31−3n =
2n× 23 n+2× 22 −3n

2−2n

= 3n.32n−4.3−6n

31−3n = 2n×23n+6×2−6n

2−2n

= 3n. 32n−4. 3−6n. 3−1+3n = 2n × 23n+6 × 2−6n × 22n

= 3n+2n−4−6n−1+3n = 2n+3n+6−6n+2n

= 3−5 = 26

= 1
35

= 64

= 1
243

5. 6x.3x
2x.9x 6. a4 n+1 a2b −3n

(ab)−2nb−n

= (2.3)x.3x

2x. 32 x = a4n+4.a−6n.b−3n

a−2nb−2nb−n

= 2x.3x.3x
2x.32x

= a4n+4.a−6n.b−3n.a2n.b2n.bn

= 2x. 3x. 3x. 2−x. 3−2x = a4n+4−6n+2n.b−3n+2n+n

= 2x−x. 3x+x−2x = a4.b0

= 20.30 = a4. 1
= 1 = a4

16



7. a
b

x+y b
a

x−y 8. 12n+1.92n−1
36n.81−n

= a
b

x+y a
b

−x+y =
22.3 n+1. 32 2n−1

22.32 n. 23 1−n

= a
b

x+y−x+y = 22n+2.3n+1.34n−2
22n.32n.23−3n

= a
b

2y = 22n+2. 3n+1. 34n−2. 2−2n. 3−2n. 2−3+3n

= 22n+2−2n−3+3n. 3n+1+4n−2−2n

= 23n−1. 33n−1

= (2.3)3n−1

= 63n−1

9. 27n−2×6n
162n 10. 18n.8n

9n+1.42n−1

=
33 n−2×(2.3)n

34.2 n 162 = 81.2 = 34.2 = 18n.8n
9n+1.42n−1

= 33n−6×2n.3n
34n.2n

=
2.32 n. 23 n

32 n+1. 22 2n−1

= 33n−6. 2n. 3n. 3−4n. 2−n = 2n.32n.23n
32n+2.24n−2

= 33n−6+n−4n. 2n−n = 2n. 32n. 23n. 3−2n−2. 2−4n+2

= 3−6. 20 = 2n+3n−4n+2. 32n−2n−2

= 1
36

= 22.3−2

= 1
729 = 22

32

= 4
9

11. 10n×25n−1×2
50n+1

12. 52n.15n−1.3n
125n.3n−1

=
(2.5)n× 52 n−1×21

2.52 n+1 50 = 2.25 = 2.52 = 52n.(3.5)n−1.3n

53 n.3n−1

= 2n.5n×52n−2×21
2n+1.52n+2

= 52n.3n−1.5n−1.3n
53n.3n−1

= 2n. 5n × 52n−2 × 21.2−n−1. 5−2n−2 = 52n. 3n−1. 5n−1. 3n. 5−3n. 3−n+1

= 2n+1−n−1. 5n+2n−2−2n−2 = 52n+n−1−3n. 3n−1+n−n+1

= 20.5n−4 = 5−1. 3n

= 1.5n−4 = 5n−4 = 3n
5

13. (18y )2. 8y−1 3

9y+1 2. 42y−1 3 14. 18y.8y−1
9y+142y−1

= 182y.83y−3
92y+2.46y−3

18 = 2.9 = 2.32 =
2.32 y. 23 y−1

32 y+1 22 2y−1

=
2.32 2y. 23 3y−3

32 2y+2. 22 6y−3 = 2y.32y.23y−3
32y+2.24y−2

= 22y.34y.29y−9
34y+4.212y−6

= 2y. 32y. 23y−3. 3−2y−2. 2−4y+2

= 22y. 34y. 29y−9. 3−4y−4. 2−12y+6 = 2y+3y−3−4y+2. 32y−2y−2

= 22y+9y−9−12y+6. 34y−4y−4 = 2−13−2

= 2−y−3. 3−4 = 1
2.32

= 1
18
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15. 3n+3n+2
3n−1

16. 3n+4−6.3n+1
3n+2.7

= 3n+3n.32
3n.3−1

3n
3n + 3n.32

3n = 3n.34−6.3n.31
3n.32.7

3n.34
3n − 6.3n.31

3n

=
3n 1+32

3n.3−1 =
3n 34−6.31

3n.32.7

= 1+32
3−1 = 34−6.3

32.7

= 1+9
3−1 = 81−18

63

= 10
3−1 = 63

63

= 10.31 = 10.3 = 30 = 1

17. 23+x−3.2x
3.2x−1+2x

18. 22n+1−22n
4n+22n−1

= 23.2x−3.2x
3.2x.2−1+2x

= 22n.21−22n
22 n+22n.2−1

=
2x 23−3

2x 3.2−1+1
= 22n.21−22n

22n+22n.2−1
22n.21
22n

− 22n
22n

= 23−3
3.2−1+1

=
22n 21−1

22n 1+2−1
22n
22n

+ 22n.2−1

22n

= 8−3
3
2 + 1

1
= 2−1

1
1 + 1

2

= 2 = 2
3

18



19. xn+1−xn
x−1 20. 50.3n−3n+2

3n

= xn.x1−xn
x−1 = 1.3n−3n.32

3n

=
xn x1−1

(x−1) =
3n 1−32

3n

= xn = 1 − 32 = −8

21. 2x+1+2x+2
2x+2x+2

22. 23+x−3.2x
3.2x+1+2x

= 2x.21+2x.22
2x+2x.22

= 23.2x−3.2x
3.2x.21+2x

=
2x 21+22

2x 1+22
=

2x 23−3

2x 3.21+1

= 2+4
1+4 = 6

5 = 23−3
3.21+1

= 5
7

19



23. 2.2n+6.2n−1
5.4n

−1
24. 4x−1−3.22x−4

22x+1−5.22x−3

= 2.2n+6.2n.2−1

5. 22 n

−1
=

22 x−1−3.22x−4

22x+1−5.22x−3

=
2n 2+6.2−1

5.22n

−1
= 22x−2−3.22x−4

22x+1−5.22x−3

=
2n 2+ 6

2
5.22n

−1
= 22x.2−2−3.22x.2−4

22x.21−5.22x.2−3

= 2n.5
5.22n

−1
=

22x 2−2−3.2−4

22x 21−5.2−3

= [2n. 2−2n ]−1 = 2−2−3.2−4

21−5.2−3

= [2n−2n ]−1 =
1
22

− 3
24

21− 5
23

= [2−n ]−1 =
1
4 − 3

16
2
1 − 5

8

= 2n =
1 4−3
16

2 8−5
8

25. (2−1 + 3−1 )2 =
1
16
11
8

= 1
16 × 8

11 = 1
22

= 1
2 + 1

3
2

= 1.3+1.2
6

2

= 5
6

2 = 25
36

26. 1
2−1+3−1 + (2−1 + 3−1 )2 27. x2 n−1. x3y −2n.x2

(xy)−3n.y−n

= 1
1
2 + 1

3
+ 1

2 + 1
3

2 = x2n−2.x−6ny−2n.x2

x−3ny−3n.y−n

= 1
1 3+1 2

6
+ 1.3+1.2

6
2 = x2n−2.x−6n.y−2n.x2.x3ny3n.yn

= 1
5
6

+ 5
6

2 = x2n−2−6n+2+3n.y−2n+3n+n

= 1 × 6
5 + 25

36 = x−n.y2n

= 6
5 + 25

36 = y2n
xn

= 6.36+25.5
180 = 341

180

20



Hoofstuk 2
Eksponente

Antwoorde 3: Magte met breuk eksponente

1. x− 1
2 .y

1
2

−2
2. 4x

1
2 ÷ (4x)− 1

2

= x− 1
2 ×− 2

1 .y
1
2 ×− 2

1 = 4x
1
2

(4x)− 1
2

= x1.y−1 = 22x
1
2

22x − 1
2

= x
y = 22x

1
2

2
2
1 ×− 1

2 x− 1
2

= 22x
1
2

2−1x− 1
2

3. a
1
2

a− 3
2

− 1
2

= 22.x
1
2 . 21.x

1
2

= a
1
2 .a

3
2

− 1
2 = 23x1

= a
1
2 + 3

2
− 1
2 = 8x

= a
2
1

− 1
2

= a−1 4. 8b
3
4 ×2b

1
4 ×c− 1

2

c
1
2 ×b

1
2 ×c

1
2

= 1
a = 23b

3
4 × 2b

1
4 × c− 1

2 × c− 1
2 × b− 1

2 × c− 1
2

= 24 × b
3
4 + 1

4 − 1
2 × c− 1

2 − 1
2 − 1

2

5. (ab)
1
2 . a−3

1
6 .(ab)

3
2

a−2
5
4

= 16b
1
2 c− 3

2

= a
1
2 .b

1
2 .a− 3

1 × 1
6 .a

3
2 .b

3
2

a
−2
1 × 5

4
= 16b

1
2

c
3
2

= a
1
2 .b

1
2 .a− 1

2 .a
3
2 .b

3
2

a− 5
2

= a
1
2 .b

1
2 .a− 1

2 .a
3
2 .b

3
2 .a

5
2 6. a

1
2 + b

1
3

2

= a
1
2 − 1

2 + 3
2 + 5

2 .b
1
2 + 3

2 = a
1
2 a

1
2 + 2 a

1
2 b

1
3 + b

1
3 b

1
3

= a4b2 = a
1
2 + 1

2 + 2a
1
2 b

1
3 + b

1
3 + 1

3

= a1 + 2a
1
2 b

1
3 + b

2
3

21



7. 2x
1
4 − y

3
4 2x

1
4 + y

3
4

= 2x
1
4 2x

1
4 − y

3
4 y

3
4 8. 125

1
3

= 4x
1
4 + 1

4 − y
3
4 + 3

4 = 5
3
1

1
3

= 4x
1
2 − y

3
2 = 51

= 5
9. (32)−0,2

= 2
5
1

− 2
10 10. (0,008)

1
3

= 2
5
1

− 1
5 = 1

125

1
3

= 2−1 = 1

5
3
1

1
3

= 1
2 = 1

5

11. 3 3
8

− 1
3 12. 81

625

= 27
8

− 1
3 = 3

4
1

5
4
1

− 3
4

= 3
3
1

2
3
1

− 1
3

= 3
4
1 ×− 3

4

5
4
1 ×− 3

4

= 3−1

2−1 = 3−3

5−3

= 2
3 = 53

33

= 125
27

13. 32
2
5 + 2−2

−1

= 2
5
1

2
5 + 1

22

−1
14. 16

1
4 + 32− 2

5
1
2

= 22 + 1
4

−1 = 2
4
1

1
4 + 2

5
1

− 2
5

1
2

= 4 + 1
4

−1 = (21 + 2−2 )
1
2

= 17
4

−1 = 2 + 1
22

1
2

= 4
17 = 2 + 1

4

1
2

= 9
4

1
2

= 3
2
1

2
2
1

1
2

= 3
2

22



15. 8
2
3 × 27− 1

3 × 81
1
2

= 2
3
1

2
3 × 3

3
1

− 1
3 × 3

4
1

1
2

= 22 × 3−1 × 32

= 4
1 × 1

3 × 9
1 = 12 16. 32

2
5 ×8− 5

3

4− 3
2

=
2
5
1

2
5 × 2

3
1

− 5
3

2
2
1

− 3
2

17. 8− 1
3 ×18− 1

2

3×2− 1
2

= 22×2−5

2−3

=
2
3
1

− 1
3 × 21×3

2
1

− 1
2

31×2− 1
2

= 22 × 2−5 × 23

= 2−1×2− 1
2 ×3−1

31×2− 1
2

= 20

= 2−1 × 2− 1
2 × 3−1 × 3−1 × 2

1
2 = 1

= 2−1− 1
2 + 1

2 . 3−1−1

= 2−1. 3−2 18. (32)
3
5 × 2

3
2 ÷ 81

16
− 1
2

= 1
2.32

= 2
5
1

3
5 × 2

3
2 ÷ 3

4
1

2
4
1

− 1
2

= 1
18 = 23 × 22

32
÷ 3−2

2−2

= 23 × 22
32

× 2−2

3−2

= 23
1 × 22

32
× 32

22

= 8

23



Hoofstuk 2
Eksponente

Antwoorde 4: Wortels

1.1 2 × 2 1.2 81 × 81

= 2 2 = 81 2

= 2 = 81

1.3 a × a 1.4 163

= ( a )2 = (24 )3

= a = 212

= 2
12
2

1.5 4
9 = 26

= 4
9

= 64

= 2
3

1.6 5
20

1.7 a2 − b2 = 1
4

Dit bly net so. Daar is TERME = 1
4

onder die wortel - jy mag nie die = 1
2

wortel uitwerk oor terme nie

1.9 144 + 25 − 3 −125 + 162
2 1.8 9 + 16

= 169 − 3 −125 + 81 = 25
= 13 − (−5) + 9 = 5
= 13 + 5 + 9
= 27

1.10 16a10b18 1.11 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

24



1.12 5 310 + 3 36 − 4 38 1.13 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

1.14 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 1.15
56. 5.32 2

3 593−6

= 17 = 56.52.34

3 593−6

= 58.34

3 593−6

1.16 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

1.17 380.y48 1.18 310m+4

= 340.y24 = 3
10m
2 + 4

2

= 320.y12 = 35m+2

= 310.y6

= 35y3

25



1.19 3
(2−x )2

(2x )4
1.20

m6 m.32 2

3 m9.3−6

= 3 2−2x

24x
= m6.m2.34

3 m9.3−6

= 3 2−2x. 2−4x = m8.34

3 m9.3−6

= 3 2−6x = m
8
2 .3

4
2

m
9
3 .3

−6
3

= 2
−6x
3 = m4.32

m3.3−2

= 2−2x = m4. 32.m−3. 32

= 1
22x

= m1. 34

= 81m

2.1 27 2.2 18
= 3 × 9 = 2 × 9

= 3 × 9 = 2 × 9
= 3 × 3 = 2 × 3
= 3 3 = 3 2

2.3 98 2.4 75
= 2 × 49 = 3 × 25

= 2 × 49 = 3 × 25
= 2 × 7 = 3 × 5
= 7 2 = 5 3

2.5 20 2.6 63
= 5 × 4 = 7 × 9
= 5 × 4 = 7 × 9
= 5 × 2 = 7 × 3
= 2 5 = 3 7

2.7 5 8 − 2 2 2.8 32
50

= 5 4.2 − 2 2 = 2×16
2×25

= 5 4 . 2 − 2 2 = 2 × 16
2 × 25

= 5.2. 2 − 2 2 = 2 ×4
2 ×5

= 10 2 − 2 2 = 4 2
5 2

= 8 2 = 4
5

26



2.10 4 18 − 3 2 + 5 2
= 4 9.2 − 3 2 + 5 2

2.9 147 − 12 = 4 9 . 2 − 3 2 + 5 2
= 49.3 − 4.3 = 4.3. 2 − 3 2 + 5 2

= 49 . 3 − 4 . 3 = 12 2 − 3 2 + 5 2
= 7 3 − 2 3 = 14 2
= 5 3

2.12 − 9k2 48k2 − 75 k2

2.11 27 + 36 × 3 × 16 = −3k
2
2 . 16.3 k

2
2 − 25.3 k2

= 9.3 + 36 . 3 . 16 = −3k. 16 . 3 k − 25 . 3 .k2

= 9 . 3 + 6. 3 .4 = −3k. 4. 3 k − 5. 3 .k2

= 3 3 + 24 3 = −12 3 k2 − 5 3 k2

= 27 3 = −17 3 k2

2.13 19 2 2 − 50 8 2 2.14 3 8 + 4 32 − 200

= 19 2 − 25.2 .8 = 3 4.2 + 4 16.2 − 100.2
= 19 2 − 25 2 .8 = 3. 4 . 2 + 4. 16 2 − 100 2

= 19 2 − 5. 2 .8 = 3.2. 2 + 4.4. 2 − 10. 2
= 19 2 − 40 2 = 6 2 + 16 2 − 10 2
= −21 2 = 12 2

2.15 18b4 − 121 2b4 2.16 108a − 121a . 3

= 9.2.b4 − 121 2.b4 = 108a − 121a . 3

= 9 . 2 . b4 − 121 2 . b4 = 36.3.a − 121.a . 3
= 3 2 b2 − 121 2 b2 = 36 . 3 . a − 121 . a . 3

= −118 2 b2 = 6 3 a − 11 3 a

= −5 3 a

3.1.1 a3 3.1.2 x

= a
3
2 = x

1
2

3.1.3 5 b2 3.1.4 3 y4

= b
2
5 = y

4
3

3.1.5 p2 p3 3.1.6 x
1
2 x−5

= p2 × p
3
2 = x

1
2 × x− 5

2

= p
2
1 + 3

2 = x
1
2 − 5

2

= p
7
2 = x−2

= 1
x2

27



3.2.1 x
1
3 3.2.2 2

1
2

= 3 x = 2

3.2.3 a
2
5 3.2.4 y

2
5

= 5 a2 = 5 y2

3.2.5 b− 3
4 3.2.6 3− 1

5

= 1

b
3
4

= 1

3
1
5

= 1
4 b3

= 1
5 3

28



Hoofstuk 2
Eksponente

Antwoorde 5: Vergelykings wat magte bevat
1. 3x = 27 2. 1

3x = 272

3x = 33 3−x = (33 )2

x = 3 3−x = 36

− x = 6
3. 4.32x = 36 −6 = x
4.32x
4 = 36

4

32x = 9 4. 45x = 83x−4

32x = 32 (22 )5x = (23 )3x−4

2x = 2 210x = 29x−12

x = 1 10x = 9x − 12
x = −12

5. 4−2x = 8

(22 )−2x = 23 6. 7x+2 = 1

2−4x = 23 7x+2 = 70

−4x = 3 x + 2 = 0
x = − 3

4 x = −2

7. 9x = 273x+5 8. 4. 8x−1 = 16x

(32 )x = (33 )3x+5 (22 ). (23 )x−1 = (24 )x

32x = 39x+15 22. 23x−3 = 24x

2x = 9x + 15 23x−3+2 = 24x

−15 = 7x 3x − 3 + 2 = 4x
− 15

7 = x − 1 = x

9. 1
21

x−5
= 64 10. 2

x
2 = 1

8

(2−1 )x−5 = 64 2
x
2 = 1

23

(2)−x+5 = 26 2
x
2 = 2−3

−x + 5 = 6 x
2 = −3

1

−1 = x x = −6

29



11. (3x − 9)(3x + 9) = 0 12. 27x−1

9x+1. 1
3

−2x = 81−1

3x − 9 = 0 of 3x + 9 = 0 33 x−1

32 x+1.32x
= (34 )−1

3x = 9 3x = −9 33x−3
32x+2.32x

= 3−4

3x = 32 geen oplossing 33x−3. 3−2x−2. 3−2x = 3−4

x = 2 33x−3−2x−2−2x = 3−4

3x − 3 − 2x − 2 − 2x = −4
− x − 5 = −4

− 1 = x
13. 8x

4x−1
= 1

32 14. 4 × 32x = 9 × 22x

23 x

22 x−1 = 1
25

4×32x
4.22x

= 9×22x
4.22x

23x
22x−2

= 2−5 32x
22x

= 9
4

23x. 2−2x+2 = 2−5 3
2

2x = 32
22

23x−2x+2 = 2−5 3
2

2x = 3
2

2

3x − 2x + 2 = −5 2x = 2
x = −7 x = 1
15. 2x = 7 16. 5x = 140
4 < 7 < 8 125 < 140 < 625
22 < 7 < 23 53 < 140 < 54

2 < x < 3 3 < x < 4
22,5 = 5,656. . . . 53,5 = 279,508. . . .
22,8 = 6,964. . . . 53,2 = 172,466. . . .
22,9 = 7,464. . . 53,1 = 146,827. . . .

53,0 = 125
Verfyn verder Verfyn verder
22,85 = 7,21. . . 53,05 = 135,47. . . . .
22,84 = 7,16. . . 53,07 = 139,906. . . . .
22,83 = 7,11. . . 53,08 = 142,17. . . .
22,82 = 7,06. . . x ≃ 3,07
22,81 = 7,01. . . .
x ≃ 2,81

30



18. 3x+1 + 3x−1 = 10
9

3x. 31 + 3x. 3−1 = 10
9

17. 5x+1 + 5x = 6 3x(3 + 3−1 ) = 10
9

5x. 51 + 5x = 6 3x 3 + 1
3 = 10

9

5x(5 + 1) = 6 3x 10
3 = 10

9

5x(6) = 6
3x 10

3
10
3

=
10
9
10
3

5x(6)
6 = 6

6 3x = 1
3

5x = 1 3x = 3−1

5x = 50 x = −1
x = 0

19. 2.3x + 3x. 2−1 = 7 1
2 20. 2.3x = 63 − 3x−1

3x(2 + 2−1 ) = 15
2 2.3x + 3x−1 = 63

3x 2 + 1
2 = 15

2 2.3x + 3x. 3−1 = 63

3x 5
2 = 15

2 3x(2 + 3−1 ) = 63
3x 5

2
5
2

=
15
2
5
2

3x 2 + 1
3 = 63

3x = 31 3x 7
3 = 63

x = 1
3x 7

3
7
3

= 63
7
3

3x = 27
23. x−2 = 49 3x = 33
1
x2

= 49
1 x = 3

49x2 = 1
x2 = 1

49 24. 2x4 + 1 = 33

x2 = ± 1
49

2x4
2 = 32

2

x = ± 1
7 x4 = 16

4 x4 = ± 4 24

21. 2x+2 + 5.2x + 2x = 40 x = ±2
2x. 22 + 5.2x + 2x = 40
2x(22 + 5 + 1) = 40

2x(10) = 40
2x(10)
10 = 40

10 22. x
1
2 = 5

2x = 4 x = 5

2x = 22 ( x )2 = 52

x = 2 x = 25

31



25. x
3
2 = 27 26. x

1
2 + 3 = 0

x3 = 33 x = −3

x3
2

= (33 )2 geen  oplossing

x3 = 36 (’n positiewe kan nie gelyk
3 x3 = 3 36 wees aan ’n negatiewe getal nie)
x = 32

x = 9 28. 2x− 3
2 − 16 = 0

2x− 3
2 = 16

27. 4x
2
3 − 9 = 0 2x− 3

2
2 = 16

2

4x
2
3 = 9 x− 3

2 = 8

4x
2
3
4 = 9

4
1

x
3
2

= 8
1

x
2
3 = 9

4 x
3
2 = 1

8

3 x2 = 32
22

x3 = 1
23

3 x2
3

= 32
22

3
x3

2
= 1

23
2

x2 = 36
26

x3 = 1
26

x2 = ± 36
26

3 x3 = 3
1
26

x = ± 33
23

x = 1
22

x = ± 27
8 x = 1

4
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Eksponente

Antwoorde 6: Gemeng

1.1 2a− 1
2 × 4a− 1

2 1.2 (64x−18 )
1
6

= 8a− 1
2 − 1

2 = (26x−18 )
1
6

= 8a−1 = 2
6
1 × 1

6 x
−18
1 × 1

6

= 8
a = 21x−3

= 2
x3

1.3 (27a−3 )− 2
3

= (33a−3 )− 2
3 1.4 25

16
− 1
2

= 3
3
1 ×− 2

3 a
−3
1 ×− 2

3 = 52
24

− 1
2

= 3−2a2 = 5
2
1 ×− 1

2

2
4
1 ×− 1

2

= a2
32

= 5−1

2−2

= a2
9 = 22

51

= 4
5

1.5 16
1
4 + 32

2
5

1
2 1.6 100

−n
4 .15

n
2 +2.24

n
6

9
n
3 +1

= 2
4
1 × 1

4 + 2
5
1 × 2

5
1
2 = 100

−n
4 .15

n
2 +2.24

n
6

9
n
3 +1

= (21 + 22 )
1
2 =

22.52
−n
4 .(3.5)

n
2 +2. 3.23

n
6

32
n
3 +1

= (6)
1
2 = 2

2
1 × −n

4 .5
2
1 × −n

4 .3
n
2 +2.5

n
2 +2.3

n
6 .2

3
1 × n6

3
2
1 × n3 +1

= 6 = 2− 1n
2 .5− 1n

2 .3
n
2 +2.5

n
2 +2.3

n
6 .2

1n
2

3
2
1 × n

3 +1

= 2− 1n
2 .5− 1n

2 .3
n
2 +2.5

n
2 +2.3

n
6 .2

1n
2

3
2n
3 +2

2.1 3 × 5x − 25x = 2− 1n
2 . 5− 1n

2 . 3
n
2 +2. 5

n
2 +2. 3

n
6 . 2

1n
2 . 3− 2n

3 −2

= 3 × 5x − (52 )x = 2− 1n
2 + 1n

2 . 5− 1n
2 + n2 +2. 3

n
2 +2+ n6 − 2n

3 −2

= 3 × 5x − 52x = 20.52. 30

= 3 × 5x − 5
2x
2 = 1.25.1

= 3 × 5x − 5x = 25
= 5x(3 − 1) = 5x(2) = 2 × 5x
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2.2 3 64 = 3 26

= 3 23

2.3 93 + 8− 2
3 = 2

3
3

= (32 )3 + (23 )− 2
3 = 2

= 36 + 2
3
1 ×− 2

3 2.4 40 + 24 − 3 82 + (0,5)−2

= 3
6
2 + 2−2 = 1 + 2

4
2 − 3 (23 )2 + 1

2
−2

= 33 + 1
22

= 1 + 22 − 3 26 + 1−2

2−2

= 27 + 1
4 = 1 + 4 − 2

6
3 + 22

1

= 27 1
4 = 1 + 4 − 22 + 4

1

= 1 + 4 − 4 + 4

2.5 8 + 8
2 . 8

= 5

= 2×4 + 2×4
2 . 2×4

= 2 × 4 + 2 × 4
2 . 2 × 4

= 2 ×2+ 2 ×2
2 . 2 ×2

= 2 2 +2 2
2×2

= 4 2
4

= 2

3. 2.3n−3n+2
3n+1

4. 6n+1.9n+2
2n.27n

= 2.3n−3n.32
3n.31

=
(2.3)n+1. 32 n+2

2n. 33 n

=
3n 2−32

3n.31
= 2n+1.3n+1.32n+4

2n.33n

= 2−32
31

= 2n+1. 3n+1. 32n+4. 2−n. 3−3n

= −7
3 = 2n+1−n. 3n+1+2n+4−3n

= 21.35 = 2(243) = 486

5. 3n−4.811+n

27−n+1.94n+1
6. 2.2x+6.2x−1

5.2x

=
3n−4. 34 1+n

33 −n+1. 32 4n+1 = 2.2x+6.2x.2−1

5.2x

= 3n−4.34+4n

3−3n+3.38n+2
=

2x 2+6.2−1

5.2x

= 3n−4. 34+4n. 33n−3. 3−8n−2 = 2+6.2−1
5

= 3n−4+4+4n+3n−3−8n−2 =
2+ 6

2
5

= 3−5 = 1
35

= 1
243 = 2+3

5

= 5
5 = 1
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7. 6 3m+1

(3m )m−1 ÷ 2×9m+1

3m−1 m+1 8. 4n.2n+2−8n
22.30.23n

=
6 3m+1

3m2−m
÷

2× 32 m+1

3(m−1)(m+1) =
22 n.2n+2− 23 n

22.1.23n

= 6.3m+1

3m2−m
÷ 2×32m+2

3m2−1
= 22n.2n+2−23n

22.23n

= 21.31.3m+1

3m2−m
× 3m2−1

21×32m+2 = 23n+2−23n
22.23n

= 21.31. 3m+1. 3m2−1. 3−m2+m. 2−1 × 3−2m−2 = 23n.22−23n
22.23n

= 21−1. 31+m+1+m2−1−m2+m−2m−2 =
23n 22−1

22.23n

= 20.3−1 = 1.3−1 = 1
3 = 22−1

22
= 3

4

9. 3n+2−3n
3n−1

+ 1 10. 22a+1−4a
4a+22a−1

= 3n.32−3n
3n.3−1 + 1 = 22a.21−22a

22a+22a.2−1

= 3n(32−1)
3n.3−1 + 1 =

22a 21−1

22a 1+2−1

= 3n(8)
3n. 13

+ 1 = 2−1
1+ 1

2

= 8
1
3

+ 1 = 2
3

= 25
= 5

11.1 3 2
x = 1

81 11.2 2x+2 + 5.2x + 2x = 40

3 2
x = 1

34
2x. 22 + 5.2x + 2x = 40

3 2
x = 3−4 2x(22 + 5 + 1) = 40

2
x = −4

1 2x(10) = 40

−4x = 2 2x(10)
10 = 40

10

x = − 2
4 = − 1

2 2x = 4

2x = 22

x = 2
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11.3 8x−3 − 27 = 0

8x−3 = 27 11.4 2x
2
3 = 32

8x−3
8 = 27

8
2x

2
3

2 = 32
2

x−3 = 27
8 x

2
3 = 16

1
x3

= 33
23

3 x2 = 24

x3 = 23
33

vat omgekeerde aan beide kante 3 x2
3

= (24 )3

3 x3 = 3 23
33

x2 = 212

x = 2
3 x2 = ± 212

x = ±26

x = ±64
INSIG VRAE

12. 222
2 = 222. 2−1 = 221 14. 46 + 84 + 163 + 642

= (22 )6 + (23 )4 + (24 )3 + (26 )2

13. 5x + 5x + 5x + 5x + 5x = 55 = 212 + 212 + 212 + 212

5.5x = 55 = 4.212

5x+1 = 55 = 22.212

x + 1 = 5 = 214

x = 4
15. NB: Onthou 1enige eksponent = 1
T1 + T2 + T3 +. . . . . . .+ T12

∴ 14 + 144 + 1444 +. . . . . .+1444444444444 = 1 + 1 + 1 +. . . . . . . .+1 = 12

16.1 2 3 17. 18x
2−x

= 2 . 2 . 2 =
2.32 x

2−x

= 2 . 2 2 = 2x.32x
2−x

= 2 .2 = 2x. 32x. 2x

= 2 2 = 22x. 32x

16.2 2 3.218

28 2. 2
= (2.3)2x

= 2. 2 .218

216. 2
= 62x

= 219
216

= 6x. 6x

= 23 = 5.5
= 8 = 25
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18.1 9x−4
3x+2 18.2 9x−4

3x+2 = 400 + 225

=
32x−4
3x+2 3x − 2 = 625 uit 18.1

= (3x−2)(3x+2)
(3x+2) 3x − 2 = 25

= 3x − 2 3x = 27
3x = 33

19. 22010+15.22010
22020

x = 3

= 22010+15.22010
22010+10 20. 1

x−1+y−1 + (x + y)−1

= 22010(1+15)
22010.210

= 1
1
x + 1

y
+ 1

(x+y)

= 16
210

= 1
y+x
xy

+ 1
(x+y)

= 24
210

= 1 × xy
y+x + 1

(x+y)

= 1
26

= xy
(x+y) + 1

(x+y)

= 1
64 = xy+1

(x+y)

21.1 x2 − 5x + 6 = 0 21.2 x − 5x
1
2 + 6 = 0

(x − 2)(x − 3) = 0 x
1
2 − 3 x

1
2 − 2 = 0

x − 2 = 0 of x − 3 = 0 x
1
2 − 3 = 0 of x

1
2 − 2 = 0

x = 2 of x = 3 x
1
2 = 3 x

1
2 = 2

x
1
2

2
= 32 x

1
2

2
= 22

x = 9 x = 4
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