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Mr. Moustafa Abdelaziz Multiplication Properties of Exponent (10-1)
0505124476

Obijectives:

To find products of monomials.
To find the power of a power.
To find the power of a product.

A monomial is a number, a variable, or a product of a number and one or more variables.

Product of Powers:
To multiply two powers that have the same base, add their exponents
For any real number a and any integers m and p.

m m+n

a™ e a*=a
Ex 23 e 2°=23%> =28
Simplify each expression.

1.(3n*)(4n”) 2.(7xy?) (2x*y?3)

3.(7n")(=7n) 4.(11x%y%)(xy?)

The fastest recorded star in the Milky Way galaxy is US 708, which travels 2,700,000 miles per
hour. How far does US 708 travel in 1 year? Write your answer in scientific notation and
round to the nearest tenth. (Hint: 1 year = 8760 hours)

us e;.\j\ Leatagy 6_"\3\ Al L Ac L) uA Jae 2,700,000 48liia ciasa Lﬁj‘ <« US 708?A.IM o Al a3 s cﬁ Jaua aad &‘}ui
(Aelu 8760 = aa) 5 A 1maali) 3 pdie (4 e S Y L o caalall Apally dlidla) S S30a) 5 dau 5708




Power of a Power

To find the power of a power, multiply the exponents.

For any real number a and any integers m and p, (@a™)? = a™?

Simplify each expression
1. (n°)3= 2. (x*)?

Power of a Product

To find a power of a product, find the power of each factor and multiply
For any real numbers a and b and any integer m, (ab)™=a™b™

Simplify each expression

a. (3x°y?)> b. (—5ab*)?
C.(4x3y~2)3 e (—3a73b)® d. (—3b3c*)?

If the side of each smaller square is x inches, and the side of  }j,.
k2

the whole canvas is S inches, then what is the area of the
painting in terms of x.

L dass b LelaShida lll alin S5 diagix 58 yraal au ye JS alia (IS 13 .J
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Homework
Simplify each expression.

1.(¢*)(2¢") 2.(—2u*)(6u®)
3.9w2x3)(wox*) 4.(y%z%)(6y*z?)
5. (k)4 6. [(3*)]*

Jeanine is designing an early version of a game and wants to use a cube to stand in for
the character, which she will design later. She bases the dimensions of the cube around

the height of the character, which she defines as %x pixels, where x is the height of the

total game screen. What is the volume of the cube in terms x?
138 aladf Cazas a8 EAYLHA@?)M‘;J\ daaddll ge JaaS CuaSa aladiu) &y i ol (e B S A3 "epila" aanal
oS Bl LALE i) gty (o Sx e 4 e s 5 chaat il Sl e 5l Sl
5 :
X AV sl 138 pxa oa La




Mr. Moustafa Abdelaziz Division Properties of Exponents (10-2)
0505124476

Obijectives:

To divide powers with the same base.

To raise a quotient to a power

To divide powers with the same base, subtract the exponents.

For any nonzero number a, and any integers m and p
am
al’ =a

m-p

25 _
Example2—3 = 25 3 =2%2=4

Simplify
b5c”
TR Assume that the denominator does not equal zero.

Power of a Quotient

To find the power of a quotient, find the power of the numerator and the power of the
denominator.

For any real numbers aand b #0, and any integer m.

(b) = b

Simplify

2,242

(5a2)3 (4m n’p )
o 3mp )




Simplify each expression. Assume that no denominator equals zero.

m?2p

C4d4f3
c2d*

—16x7y2

—bXy

p2e3r
p2tr

522

7m®n3

The area of the triangle shown is 6x°y3. Find the base of triangle.

)2




The area of the rectangle in the figure is 32xy3 square units. Find the width of the
rectangle.

8xy

INVESTMENTS A poor investment is expected to decrease in value by 5% every year.

a. If the initial value of the investment was $100, what does it mean for it to decrease
in value by 5% in the first year?

b. Erik claims that rather than multiplying by 0.05 and subtracting, we can simply
multiply the investment by 0.95. Is he correct? Explain.

c. Write an expression that represents the value of the investment after t years if the
initial value was n




Mr. Moustafa Abdelaziz Negative Exponents (10-3)
0505124476

Obijectives:
e Simplify expressions containing zero and negative exponents.
e Simplify expressions containing negative exponents.

Zero Exponent Property
Any nonzero number raised to zero power is equal to 1.
a®=1a+0

Examples: 30°=1 « (g)o =1

Simplify each expression. Assume that no denominator equals zero.

(—8m2np8)0 _1
9k2mn* B

o 56g°hj't .
Select the simplified form of————— . Assume that the denominator does not equal zero
A. 7g2hj"
B. 7gj'°
C. 7ghj™
D. 7g2hj™"

Negative Exponent Property

For any nonzero number a and any integern, @ = = —




An expression is considered simplified when:

e it contains only positive exponents.
e each base appears exactly once.

e there are no powers of powers.

e all fractions are in simplest form.

Simplify (Assume that the denominator does not equal zero.)

a3p—*
c? 42r 2t 63
14r2y—3
35h% k2 —10m~"y0r
14h%2m> —14m~7y 34

The order of magnitude of a quantity is the number rounded to the nearest power of 10.
Examples: 105,000,000 =1.05« 10% ~ 108

0.0012=1.2¢103~ 1073
Activity 6258 =6.258 » 103 ~ 10*
Consider a dust mite that measures 10 millimeters in length and a gecko that measures 10
centimeters long. How many orders of magnitude as long as the mite is the gecko?




Mr. Moustafa Abdelaziz Rational Exponents (10-4)
0505124476

Objectives: Rewrite expressions involving nth roots and rational exponents.

Rewrite expressions involving powers of nth roots and rational exponents
Exponents that are expressed as a fraction are called rational exponents.
Powers of One Half

1
For any nonnegative real number b, bz = Vb index\
1
Example: 642 = V64 =8 ;\/ﬁ
nth Roots radical ® radicand
- symbol

For any real numbers a and b and any positive integer n.
If a® = b, then a is the n"root of b.

=>a"=b,thena="b
Example 3* = 81, 3is the fourth root of 81; V81 =3.

Rational Exponents
For any nonnegative real number b and any positive n.

b%i: b.
325=V32=32+2+2+2+2 0or2

Write each expression in radical or exponential form.

1
a.10n = b.V7k? =
1
c.V16P = d. 342 =
e. 8VP = f.(3P)2 =

Evaluate each expression.

V243 =%3.3.3.3:3 —3

V625 =75-5-5-5 _¢
a. Y4096 = b. Y/16807




Evaluate each expression.

1
40966

1

(&)
256

1
100,000s

Powers of nth Roots

[ For any real number b and any integers mand n > 1,
ph = (%)m or Vb™.
4 3 4
2163 = (V216) = 6%or 1296
328 =322 =%1024 =V4-4-4-4 -4 or4

Note:
The exponent can be simplified before it is evaluated.
Example:
15
45 = 43
= 4 . 4 . 4
=64
Evaluate each expression ) (E 3
5 © \49 3 3
a. 729s (ﬁ)j _ 362
5 6 49 - 49%
7296 = (V729)°
. (V36)3
=(v3.3-3-3:3-3)° = (Wa9)?
= (V385 o
=35 0r 243 7

_ 216
=343




Evaluate each expression

3
e 492

5
e 7296

(&)’

° (32)_73

* 2435

=

(3125)§
o | ——==
32

3
« 2568

5
° 492




Mr. Moustafa Abdelaziz Simplifying Radical Expressions (10-5)
0505124476

Obijectives:

To simplify square roots.

To simplify cube root.

Vocabulary: radical expression -square root- perfect square
principal square root- cube root -perfect cube.

V25=5

Product Property of Square Roots

a _ va.
ﬁ—@lfazoandb>0

100 _ == _ 100 _ 4100 _ 10 _
1]7—425_5or1/7_—ﬁ =5 =5

Quotient Property of Square Roots
ﬁz%iquOandb>0

100 __ _ m_‘\/‘loo_ﬁ_
T—‘V25—50r 4__-\/3_2_5

Simplify:
V72 =

N

24

72

\/525x4y575 =

J147x3y425 =

Product Property of Radicals
Vab=%a-4vbifa=0andb =0

V864 =512 0r8 V8+64 = V8 « V64 =2+40r8

1




Simplify
V343 =

V135 =

27 o 336 =

3168

375

3[15x2y3z%
81x5

Simplify each expression

V2 - 4/10

V1664

40x4P




; / 640a3h8 31/ 192x7
5ab* 1029x10

V10y25 - A4y V16 - Y20

31162
A/54x38 . 4/5x5/ 5




Mr. Moustafa Abdelaziz Operations With Radical Expression (10-6)
0505124476

Objectives
To add and subtract radical expressions.
To multiply radical expression

Simplify

5a+ 3a =

5vVa +3+a=

45 + 3V7 —2V5 + 7/7 =

3vV75 — 6+/48 —/27 =

Simplify 1719 — 144/6 + 114/6 — 3+/19.
A.0

B. 14 V19 — 346
C. 1125
D. 28 /19 — 174/6

Simplify
—11+/50 + 2+/32 — 18V/8 =

A. 99 V2
B. —83 /2
C.—-27 V2

D.—11 /50 — 14 /8




Kate is decorating a rectangular pavilion for a party and wants to string lights
along the edge of the roof. Two of the sides have a length of 13+/5 feet, and

the other two sides have a length of 6vV45 feet. How many feet of lights will
Kate need to decorate the entire pavilion?

Multiply Radical Expressions
Simplify

5v3 ¢ 4v/6 =
3v10 (—9v6) =
47 (2V8 + 3V7) =

~44/6(7/12 — 44/8).

(6v2 + 2v3)(V10 — 4V7) =

1 2
> 8 — 5+9\/_—




Mr. Moustafa Abdelaziz Exponential Equations (10-7)
0505124476

Objectives
To solve exponential equations.

Power Property of Equality

For any real number b > 0andb # 1,b*=bY ifandonlyif x = y.
Activity
If 4* = 4° thenx = — — —

2
If 5" = 55 thenn=—— —

Solve 5% = 625.

5% =625 Original equation
5X = 54 Rewrite 625 as 5.
x=4 Simplify.

Solve 2% = 512.

Solve

27%71=3 3* = 6561




Homework

Solve
16* =4 4*~1 = 1024
3x—3 — 234 42X+1 = 1024

in the 1950s, scientists proposed a space station that could house a crew of
approximately 80 people. The station could produce artificial gravity by rotating at a
speed of W = \/ﬁ, where g is 32 feet per second squared, and r is the radius of the
station. If the station design required a rotating speed of approximately 64 feet per
second to simulate gravity on Earth, what would the radius need to be?
Oy Ladldi 80 (A1 sa (s aBllal adii Ayiliad ddasa L) slalal) 7 sl ¢ udalal) ¢y 8N Cliisad
Ay pal) A (b Ldbg =32 S W = [ gr As s sl BIA (e s Uil Lpila 68 Adaaall
s Anilad) 35@@&\&&&64 gJ&SQ\JJA:\sﬂM\MM\Sj Adasall b Claly =
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