SUMMARY OF LAWS OF EXPONENTS

GENERALIZATION

x® x® = g™

1. When you multiply (with same base number), you add the

exponents.
2. When you divide (with same base number), you subtract the ‘—: =x="
exponents. X
3. When you raise a power to a power, you multiply the exponents. e
X =X
4. When a product or quotient is raised to a power, you raise each o) = xhy®
xy)* = x"y

factor to the power.

5. Any non-zero number raised to the zero power is 1.

6. A number raised to a negative power is 1 divided by that number = —
raised to the positive power. ¥
7. One (1) divided by a number raised to a negative power is that —l. =x"
number raised to the positive power. *
8. A fraction raised to a negative power is the reciprocal of the . .
fraction raised to the positive power. (i] = (Z]
X

Be sure all order of operation are observed. The best way to learn and remember these rules is to
practice them until they become familiar and the problems become easy.

Try problems 27 - 81 Perform the indicated operation. Leave answers with positive exponents.

27. 47 -4 28 37 .3 29, 7 %P

30.  a’bta?p? 31, x3ylx iy’ 32, xly xSty
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42.

45.

48.

50.

53.

56.

59.

(3aib—2c})-2
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37.

40.

43.

46.

49.

51.

57.

60.

wizy)?

35.

38.

41.

44,

47.

52.

55.

58.

61.

(-3ry T2
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62.

65.

68.

71.

74.

/7.

80.

(314 (1]
(2x2y

(4a’
(s°a’)*

2x Y3y ) ?
Bxty

** Check your answers against the key. ™~
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63.

66.

69.

72.

75.

78.

81.

(4a

3b7%) Y6a’b %)

(20 —2b ~2)"

ANSWER KEY
3 ! 4 1
-8 R
10. m’ 11. 25

6

67.

70.

73.

76.

79.
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Introduction to Negative Exponents

MAT0024 BASIC ALGEBRA

From your work with positive exponents you know that the expression ‘—; simplifies to
X

[vy

%= =2 -2 In section 3.1 you were introduced to the Quotient Rule, a short

x?, because ==
X posq

cut to such problems as the one shown above. The result would have been the same if we had

used this rule (subtracted exponents of the common base).

“w

=x* 3=y

k|¥4
[

3
Likewise, the expression L simplifies to 1 , because = - — - —_ Applying the
xS J:2 15 oo X2

Quotient Rule the same problem (subtracting exponents of the common base), would have
resulted

in a negative exponent.

x
3 3
X 1 x 1
If —-=—and——=xzthenx2=—?
3 1t x x

For any nonzero real number a and any integer n, a-
When a factor is moved from the numerator to the denominator (or from the denominator to

the numerator) the sign on the exponent changes.

i

Example A:  37? A common mistake is to confuse negative exponents with

R
39

negative numbers. 3. -9
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Try problems 1 - 14. Write the following with positive exponents only.

1. I—J = 2 5-2 =
3. 27 - 4. 27 = 5 y*-
6. m!'-= 7. (-6)7? = 8. (-2)?%-=
9. L. 10. L - 1. L.
y-3 m 7 5-2
12. ! 13. L . 14 | S
(-2)7 (-3)? (-4)?

** Check your answers against the key before you continue. **

If a quotient is raised to a negative exponent invert the fraction and change the sign on the

exponent to positive: (%}" - ‘S/l

Example D: (3 . %J SE.

st (;]' 11 5 canet (4’ (250 n
y x x 5 0 ¥
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Try problems 15 - 21:

** Check your answers against the key before you continue. **

Example G: (3x! = —3—1—1 = —31; Note: The base for the negative exponent is (3x).
(3x)
Example H: 3 =3 - il -3 Note: The base for the negative exponent is x, not 3x.
X X

Try problems 21 - 26.

21, (5m)!' - 22. sm!' = 23. @yt a

24, 8b? - 25, 8¢t - 260 3t o=

** Check your answers against the key before you continue. **

Since exponential expression with negative exponents can be re-written with positive exponents
the rules for exponents, are true for negative exponents as well.
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