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" ks 0 xponents

n

Product of powers law: 8" -a" = a""
m

: a -
Quotient of powers law: — = g™ "
a
Power of a power law: (a")" = a™

Write as a single power.
a)32 .35 = 7 - 3

b)(42)5 _ LleS: qlb

A-5)" = (-5) = ((S) - (Y
© (o)

4.4 Fractional Exponents and Radicals
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Homework Questions???

~ Page 218-219 #11j, 12b,d,f,h,i, 19(a,b,c), 20, 21, 22a, 23

b}
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Write each Expressi’o‘n as a product or quotient of poga. Then evaluate.

‘[\ 2) b 4
1) [(-3) x{cﬁilz
-3)* & (%ﬁ
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©

Laws of Exponents Review

Save for review tomorrow
Math 10: Numbers, Functions & Relations

Name

February 15, 2018

Date

Simplify. Your answer should contain only positive exponents.
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4.4 Fractional Exponents and Radicals

LESSON FOCUS  Relate rational exponents and radicals.

Make Connections

o | —

Coffee, tea, and hot chocolate contain caffeine. The expression 100(0.87)2
represents the percent of caffeine left in your body 3 h after you

drink a caffeine beverage.
1

Given that 0.87' = 0.87 and 0.87° = 1, how can you estimate a value for 0.8722
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-

Column 1

Column 2

* Use a calculator to complete the table.

a) What do you notice about the numbers
in the first column?

YCompare the numbers in the first and second columns.
What conclusions can you make?

1

X X2
1

1 12 l
1

4 42 a
\

9 [97=73
\

16 | b2 = 1

25

1
© What do you think the exponent 5 means?

4.4 Fractional Exponents and Radicals
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-

* Use a calculator to complete the table.

a) What do you notice about the numbers

in the first column?

N

YCompare the numbers in the first and second columns.

What conclusions can you make?

c) 1
What do you think the exponent 3 means?

Column 1 Column 2 Column 3
1

X X3
2

A e
T

g | §3 =4

27 | Q13 =3

64

125

-
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-
o ®
What do you think a4 and a® mean?
N ~z| D
\
SNk

1
What does a” mean? Explain your reasoning.

SSENES
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Rational Exponents and Radicals %

Let's examine radicals...
R

How would this play out with exponent laws?
% 4
5'x5 =%

1

RULE: X = xz

What about other rational exponents and radicals?

1 1 1

87 %8x8 =

g
%)
%
5-;’
?.Z
ﬁ
t
=
S

S
In general... \/_ )ﬂ or \/_ ol

Rational Exponents

o To evaluate exponents that are rational (fractions), the denominator of
the fraction indicates which root to take and the numerator indicates
which power the entire base is to be raised.

Example w"l."}k*‘\‘lS aS @ \'G\&\QQQ

/uW+

6'/*&"\«&@( 125
_ b Qs
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1
Evaluating Powers of the Forma" = \nl (8 S

Evaluate each power without using a calculator.

O =

@ ONIGNYLSHIANN HNOA X23HD @

4.4 Fractional Exponents and Radicals
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Exponential form Radical form

/ Power (Q‘P’\Uﬂ\)

B — N m
X n\ Root (imdex) _ (\/7 )

Write the following in radical form and evaluate.
2

Ex) 8_3*"“{;‘
Q%)
= (LY
<y

If Exponent is a decimal, then rewrite exponent as a fraction (Reduce

Fraction)
3202 -
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anoMineto ¢ (,\ ZNOM D k\o:

©
«\\k'“e

Express as a-exponent: 1 &

PSR RV TN
’z’><3)\T (‘6‘03 | L\“\/a

Express as a Radical:

¥ NEC Q) (1)’
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put don't copy
Rewriting Powers in Radical and Exponent Form

[ecmnea
e
a) Write 40° in radical form in 2 ways.

m
n — \m '
a) Use a" = (’3- :1)' or ¥ a™.
2
40° = (¥20)* or Y40

ONIGNYLSHIANN HNOA XD3IHD

b) Write J3_5 and ﬁ'ﬁ)z in exponent form.
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Page 227-228

4.4 Fractional Exponents and Radicals

Exercises

[ A |

3 4 5 6 7

| B |

8 9 10 11 12 13 14 15
16 17 18 19 20 21

22
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12. Write each mixed radical as an entire radical.
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b) 4,2
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13. a) Can every mixed radical be expressed as an
entire radical?
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b) Can every entire radical be expressed as a
mixed radical?
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Give examples to support your answers.
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14. Express the side length of this square as a
radical in simplest form.

t u|

T Area:252ft? 7
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15. A cube has a volume of 200 cm’. Write the edge
length of the cube as a radical in simplest form.
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16. A square has an area of 54 square inches.
Determine the perimeter of the square. Write
the answer as a radical in simplest form.
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17. Write each radical in simplest form.
a) /48 b) Y405
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c) 41250

-
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18. Write each mixed radical as an entire radical.

b) 742

a) 643
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c) 34 d) 433
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a) Calculate the length of the hypotenuse of
each triangle. Write each length as an entire
radical.

b) i) What pattern do you see in the lengths?

ii) Use this pattern to predict the length of
the hypotenuse of the 50th triangle.

iii) How many of the first 100 triangles have
hypotenuse lengths that can be written
as mixed radicals? Justify your answer.
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20. Here is a student’s solution for writing 832as
an entire radical.

82=18-2

7.

=322

3f
=34
v
Identify an error the student made, then write
the correct solution.
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21. A student simplified /96 as shown:

Identify the errors the student made, then write
a correct solution.
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23. Simplify the radicals in each list.
What patterns do you see in the results?
Write the next 2 radicals in each list.
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