
MATH 11009: Integer Exponents

The Laws of Exponents

For x 6= 0, y 6= 0

• xmxn = xm+n

• (xm)n = xmn

• xm

xn
= xm−n

• (xy)n = xnyn

•
(

x

y

)n

=
xn

yn

• x0 = 1

• x−n =
1
xn

• 1
x−n

= xn

•
(

x

y

)−n

=
(y

x

)n

Example 1. Simplify: (3x4y3)2(7xy5)

Solution.

(3x4y3)2(7xy5) = (9x8y6)(7xy5)

= 63x9y11

Example 2. Simplify: (2x−3y4)3(3x2y−1)−2

Solution.

(2x−3y4)3(3x2y−1)−2 = (8x−9y12)(3−2x−4y2)

= 8x−13y14 · 3−2

=
8y14

32x13

=
8y14

9x13

1
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Example 3. Simplify:
18x−5y−2

10x−2y−8

Solution.

18x−5y−2

10x−2y−8
=

18x2y8

10x5y2

=
9y6

5x3

Example 4. Simplify:
14x−3y−2

24x−8y3

Solution.

14x−3y−2

24x−8y3
=

14x8

24x3y3y2

=
7x5

12y5

Example 5. Simplify:
(2x−3y4)−1

6x−5y−2

Solution.

(2x−3y4)−1

6x−5y−2
=

2−1x3y−4

6x−5y−2

=
x3x5y2

21 · 6y4

=
x8

12y2
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Example 6. Find: 2−3 + 3−2 − 4−1 =

Solution.

2−3 + 3−2 − 4−1 =
1
23

+
1
32
− 1

41

=
1
8

+
1
9
− 1

4

=
9
72

+
8
72
− 18

72

= − 1
72

Example 7. Find: (−2)−4 − (−3)−1 + (−2)−3 =

Solution.

(−2)−4 − (−3)−1 + (−2)−3 =
1

(−2)4
− 1

(−3)1
+

1
(−2)3

=
1
16
− 1
−3

+
1
−8

=
1
16

+
1
3
− 1

8

=
3
48

+
16
48
− 6

48

=
13
48
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Example 8. Find:
(

4
3

)−1

+
(

2
5

)−2

=

Solution.

(
4
3

)−1

+
(

2
5

)−2

=
4−1

3−1
+

2−2

5−2

=
31

41
+

52

22

=
3
4

+
25
4

=
28
4

= 7

Example 9. Find:
(

2
3

)2

−
(

3
4

)−1

+
(

3
4

)−2

=

Solution.

(
2
3

)2

−
(

3
4

)−1

+
(

3
4

)−2

=
4
9
− 3−1

4−1
+

3−2

4−2

=
4
9
− 41

31
+

42

32

=
4
9
− 4

3
+

16
9

=
4
9
− 12

9
+

16
9

=
8
9
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EXERCISES

Simplify:

1. (2x−3y2)3

2. (4x−1y−3)2(5x−1y3)−1

3. (4x3y2)2(2x2y3)−3

4. (3x−2y4)−2

5. (6x4y−3)−1(8x6y−2)

6.
6x5y−2

15x−3y8

7.
(4x−3y5)−1

8x5y−3

8.
9x5y−3

24x7y8

Find:

9. 3−1 + 2−2 =

10. (−4)−2 − 2−1 =

11. 22 − 2 + 2−1 − 2−2 =

12. (−3)2 + 3− 3−1 + 3−2 =

13. 2−1 + 3−1 − 4−1 =

14. (−2)−1 − (−2)−2 + (−2)−3 =

15.
(

2
3

)−2

+
(

4
5

)−1

=

16.
(

1
3

)−1

+ 3−1 +
(

1
3

)−2

+ 3−2 =

17.
(

2
3

)−2

+
(

3
2

)−2

−
(

1
3

)2

−
(

1
2

)2

=

18.
(

1
2

)2

− 1
2

+
(

1
2

)−1

−
(

1
2

)−2

=
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ANSWERS

1.
8y6

x9

2.
16

5xy9

3.
2
y5

4.
x4

9y8

5.
4x2y

3

6.
2x8

5y10

7.
1

32x2y2

8.
3

8x2y11

9.
7
12

10. − 7
16

11.
9
4

12.
106
9

13.
7
12

14. −7
8

15.
7
2

16.
112
9

17.
7
3

18. −9
4


