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Chapter 4: Exponential functions

Lesson 4.1: Exponent laws and simplify exponential expressions

Summary of Exponent Law (when bases are the SAME!)

e When multiplying powers with the same base, add exponents.
bm x p" = pmtn
¢ When dividing powers with the same base, subtract exponents.
pm=b"=b"" if b#0
e To raise a power to a power, multiply exponents.
(bm)n = pmn
v'Aninteger base raised to a negative exponent is equivalent to the reciprocal of the same base raised to the

opposite exponent.

1
b = b—n,whereb #0

v' A fractional base raised to a negative exponent is equivalent to the reciprocal of the same base raise to the
opposite exponent.

G e Byn wherea s 0,b % 0
)" =—F—=(>)",wherea # 0,
b (E)n a

e A number raised to a rational exponent is equivalent to a radical. The rational
exponent 1 indicates the nth root of the base. If n > 1 and n € N, then

b% = /b, where b # 0.

e |f the numerator of a rational exponent is not 1, and if m and n are positive
. m
integers, then b7 = (V'b)™ =¥b™, where b # 0.

Example 1: Evaluate.
a) 5° b) (—4)? o —37¢
5 X -2
Example 2: Evaluate u
(37)?
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Example 3:  Express the following in radical notatlon Then evaluate.
1

a) 4972 b) (—8)F o 100007

Example 4:  Evaluate.

2 (~27)} b) (16)707
25 32)3 3512\3
- 3
Example 5: Simplify%. and '(2747&)1.
(x3y=4) (16a-8612)2

More practice:

5. Simplify. Express answers with positive exponents.

N2/n 2.\3 (le)_ly3 P_5(73)2
a) (Sxy) (2x }’) <) 15x3y_3 €) (PZT)Z(p_l)Z
(22°)° (3m*n*)? () ' (x%?)
b D ( (%) 72 )

6. Simplify. Express answers with positive exponents.
) (i ) VP ((32"5) )
a X X C €
V3 (
9(c?)03 (10x3)2 1024x
b) 1210.25 6y -1 ) ers
(16¢™) (10x°)" V51257
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9. Simplify. Express answers in rational form with positive exponents.
V64a'? '\

©)
( 41.5) -6

a) (36m4n6)0.5(81m12n8)0.25

1 -1
b) <(6x3)2(6y3))3 d) ( (x18)6)0.5
(9xy)° /243510
16 8 —4 i
10. If M = (32x73/28)’ determine values for x and y so that
<
a) M=1 b) M>1 0 O<M<1 d M<O

10. Simplify. Express answers with positive exponents.
xo.syl.s b\ 2
a) 03,25 d) ( 273 2)
'y (2a7b7c)
1
b) (mn’) 2 ) \V 81])8
_— e
C) A /x2y4 f) ¢ (8x6)2
(x_zyS) -1 W

11. Evaluate each expression for « = 2 and
Express values in rational form.

N\ ( 24 96°(ab)*
a) (g) (7) b) (dzb3)3

>~
I
W
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