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OBJECTIVE: Solving and graphing inequalities MATERIALS: None |

To solve an inequality, use the 1echniques used to solve an equation with one
difference: when multiplying or dividing each side by a negative number,

reverse the inequality. A Py L > ]; i3
g.y\.‘l’ I‘é’

;';-* IR G S 7{2?

Solve each inequatity. Graph the solutions. ' >

a.2x -5 = 13 b. 4 + 3(1 - 2x) > 37

Use the properties of real numbers and the properties of inequalities to
rewrite each inequality in equivalent forms.

a. When dividing each side by a positive number, do not reverse the

ineguality.
2x — 5 =13
2x = 18 ~— Add 5 to each side,
r=9 ~—- Divide each side by 2.

G
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012345678
b. When dividing each side by 2 negative number, reverse the inequality.
4 4+ 3(1 - 2x) » 37
4+ 3 = 6xr > 37 ~«— Distrihutive Property
7 o~ 6x > 37 — Simplify,
—6x > 30 -~ Subtract 7 from each side.

x < -5 ~— Divide each side by ~6 and reverse the inequality.

~8-7-6—5-4-3-2-1 0 { 2
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Solve each inequality. Graph-the solutions.
3y -5)=6 2. —41>2 3.3 —dm < 11 4. 7d = 2d + 5)
o 23 - k) +2h =06, 3k ~ (1 - 2k} > 1 7.5p+12=29 —20 8. 3-2r<7-r
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¢ Skill B Soiving and graphing compound linear inequalities in one variable
Recall An inequality involving andis true only if both parts of the inequality are true.

4 Example 1
Solve 2x + 3 > 1and 5x — 9 = 6. Graph the solutionon a number line.

¢ Solution

2x+3>1 S5x -9 =6
2x > ~2 Sx=15
x> —1 and xs3
et et -3
-6 -4 -2 0 2 4 6
4 Example 2

Graph the solution for x > —1and x > 2.
¢ Solution

' 4 1 ! I ; il 1
T T T T ] ¥ T T

e -4 .2 0 2 4 6

v

Both inequalities are true only if x > 2.

Recall An inequality involving or is true if at least one part of the inequality is true.

¢ Example 3
Solve and graph the solution for 2x + 7 = 130r5x — 4 <6.

4 Solution

2+ 7=13 5x—4<6 ‘)
2x= 6 5x < 10 il
x=3 or x <2 '

-6

-4

g i

g ;

: a i

= !

Graph the solution of each compound inequality on a number lime. 14
-4 b

I

16. 3x+ 2= -land3x+2 <8 = b
e a0 B it 25 ‘
~-10-8-6-4-2 0 2 4 6 8 10 3

12. y<—4andy>5 =
_\:11||||1!4¢|||19|1|:|\..._ g:; E
-10-8-6-4-2 0 2 4 6 81 z :

g |

14. 2z-1=50r3z-5>10 z
1II||!||!|\!|:I§III€|§\ % :v
0-8-6-4-2 0 2 4 6 810 ]

16. x< -20rx=3
10-8-6-4-2 0 2 4 6 810
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g 1.8 Solving Absolute-Value Equations and Inequalities

4 Skill A Solving absolute-value equations and graphing solutions on a number line

flecall The absolute value of x is the distance between x and 0 on the number line.

4 Example 1

v Solve [x| = 4. Graph the solution on a number line.

? ¢ Solution e @3

i x=4 or X = —4 -6 -4 -2 0 2 4 6
¢ Example 2

Solve {2x — 3| = 5. Graph the solution on a number line.
4 Solution e

A 2x -3 =5 or 2x — 3 = =5 6 -4 -2 0 2 4 6
2% =8 2% = ~2
: x=4 or x=~1

Solve each equation. Graph the solution on a number line.

1. ixi=3

s B o e e
-6-4 -2 0 2 4 6

3. b~-3l=3
3 ~6-4-2 0 2 4 6
g
2
o 5 [3+ypl=
=
2 . T
< -6-4-2 0 2 4 6
g
2
£ 7. 12a~51=0
k]
§ ferb bt
B -6 -4 -2 0 2 4 6
2
= 9. |bt+1|=1
£
z S B e
® -6 -4 -2 0 2 4 6
5
g
g 1. [1-ml-3=1
O

Algebra 2 Reteaching 1.8 15




i

NAME CLASS DATE

( ¢ Skill B solving absolute-value inequalities and graphing solutions on a number line e

Recall The solution of Ix| < @, where a is nonnegative, is all real numbers less than a and
greater than —a.

¢ Example 1 :
Solve 13x ~ 2| < 10. Graph the solution on a number line.
¢ Solution
Ix-2<10 and 3x — 2> 10
3x <12 3x> ~8

x < 4 and x>—2,%

||‘|‘z|-‘=4mz|;
o s Sunas SERNSE IR A | i N A B

& -4 -2 0 2 4 6

Recall The solution of x| > a, where a is nonnegative, is all real numbers less than —a or
greater than a.

¢ Example 2
Solve |3 — 2al — 4 = 1. Graph the solutionona number line.

¢ Solution
i3~-2al -4=1

|3 - 2al=5
3~2a=5 or 3—2a=~5
—-2a=2 -2 5 -
a=< —1 or a=4

Solve each inequality. Graph the solution on the number line.

13. ixl=3 14. x<3

e 6 8 0 AN S ISR TS
15, la+31>1 16. la+3l=1

e 6 80 e 6 8 10

-paAIsal SIUBH [V “UCISUIM PUB UEUBUL "HoH Aq@wbyAdoD

i6 Reteaching 1.8 ~ Algebra 2




NAME CLASS DATE .

¢ Skitl B simplifying algebraic expressions involving exponents

Recall When you simplify an algebraic expression involving exponents, use Properties of
Exponents.

¢ Example 1
S \4
Simplify (Q}t’%;q) . Write your answer using positive exponents only.

.4 Solution

~x5 \4 (x5} . _(é)n o
(2x—3},4) = i Power of a Quotient:{}] = a
520
B e T Power of a Power: (a™" = a™
16x"12y16 (am
xzo—(ﬂz; ) o m
T eyt Quotient of Powers: 75 = a™""
X32
16y
¢ Example 2

~2Y-2
Simplify Sx(yx 2) . Write your answer using positive exponents only.

® Soluti;m
Sx(yxwi)"z = 5x{y~%x%) Power of a Product: (ab)" = a"d"

= 5x4y~? Power of Powers: (a™)" = a™
4
= ~5—;‘7 Definition of negative exponent: a™" = ‘ézﬁ

Simplify each expression, assuming that no variable equals zero.

Write your answer using positive exponents only.

29. alata® 30. 23(5%)°

31. 335 32. (a?b)(—3ab*){(2ab)
33, (c2d)*(cd?)? 34. (2x%PP(3x3y0)2
(3] o (2"

37. (x—sywx)—Z(xly"éﬁ 38. (53;&)3(5;;???)_2

20 Reteaching 2.2 Algebra 2
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- 2,4 Operations With Functions

¢ Skill A Using the four basic operations on functions to write new functions

Recall To write the sum, difference, product, or quotient of two functions, fand g, write
the sum, difference, product, or quotient of the expressions that define fand g.
Then simplify.

¢ Example i .
Let fix) = x* + 3x + 2and g(x) = 5x — 1. Writean expression for each function.

a (f+9x b (f-9W o (@B 4 (Q(")

¢ Solution
a. (f+ X = flg +gkx)
(x2+ 3x+2) +(5x — 1)
2+ 8x+ 1 Combine like terms.

fx) ~ g(x)
(x2+3x+2) - (5x~ 1)
2+ 3x+2—~5x+1
=x2-2x+3 Combine like terms.

c. (f() =fx)-gx

= (x2 4+ 3x + 2){5x ~ 1)
(x2 4 3x + 2)(5x) + (x* + 3x + 2)(-1) Distributive Properly
=5x3 + 15x2 + 10x — x* — 3x - 2
= 5x% 4+ 14x2 + 7x — 2

I

b. (f - ()

i

1l

d. (g)(x) = g&—l}, where g(x} = 0

:x2+3x+2
5x -1

, where x # %

Let f(x) =3x?+ 2, g(x) =2x ~ 1, and h{(x) = x? + 5x. Find each new

function, and state any domain restrictions.

B
<
b
(5]
&
]
=
=
=
=
e
2
0
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g
=y
[
=
hu]
&
[:1}
e
e
B
I
=
a
@
=
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=
=
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o
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Q

L+ 2. (f~
# 3. (h—HX) 4. (g
5. (hg(x) 6. (f+ mx)
| 7. (g)(x) 8. (g)(x)
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© Skill B Finding the composite of two functions }a

Recali To write an expression for the composite function (fo £)(x), replace each x in the
expression for fwith the expression defining g. Then simplify the result.

¢ Example
Let f(x) = Sxand g(x) = 2x2 — 3. Find (fe £)(2yand (g ° F)(2}. Then write
expressions for (fe (xyand (g° FHX).

¢ Solution
(fe8)(2): g(2) =202P -3=5 flg@) = f(5) =55 = 25
Thus, (fe §)(2) = 25 .
(5o H:  f(2)=5(2) =10 g(f2) = g(10) = 2(10)> ~ 3 = 157
Thus, (g [){(2) = 197.

To write expressions for (fe D(x) and (g o [H(x}, use the variable x instead of a
particular number.

(fo2)(x) = f{§() (g Hix) = g(fin)
= f(2x* ~ 3) = g(5x)
= 5(2x% ~ 3) = 2(5x) ~ 3

10x2 — 15

= 50x% -

3

Let f(x) = x% — 1, g(x) = 3x, and h(x) = 5 — x. Find each composite )
function. ’

9. (f- 10. (g-f)x)

11. (ke () 12. (he )X

“pantasas SlBLs 1y "UOISUIM DU peyaUlY oK Aa @ whuddos

24 Reteaching 2.4 Algebra 2




NAME

CLASS v DATE

\ Reteaching

' 3.2 Solving Systems by Elimination

&

%

! x—y=-3 x+3y=26
7: g [Tx-3y=32 g [xr4=8
T lZx+y=11 —2x + 5y =23
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@ Skill A solving a consistent and independent system of equations by elimination

Recall Two lines with different slopes represent a consistent and independent
system of equations. Since these lines intersect in one point, there is one
solution to the systemn.

Example

3x+2y=13 . e
Solve { 4x -3y =6 by using the ellmination method.
Solution

To eliminate the y terms multiply each side of the first equation by 3.
3x+ 2y =13 = 3(3x + 2y) = 3(13) —» I + 6y = 39
Then multiply each side of the second equation by 2.
4x — 3y =6 2(4x — 3y) = 2(6) ~» Bx ~ 6y = 12
The system that results is shown helow.
9x + 6y = 39
8x — 6y = 12
17x = 51  Addition Property of Equality
x =3
To find y, replace x with 3 in the first equation.
3x+ 2y =13
33y + 2y =13
2y =4
y=2
Check the ordered pair (3, 2) in the second original equation.
4x — 3y =6
43)-3(2) 2 6
12-6=6

Use elimination to solve each system of equations.
Check your solution.
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& Skill B Graphing piecewise, step, and absolute-value functions )\
Recall A piecewise function in x is a function defined by different expressions in x " ’
on different intervals for x. y
¢ Example oo )
Graph this piecewise function. 4
Lxl, f-5<=x< -2 2
fx) =< [, if-2=x<2 &
2x ~ 5,if2sx=3 =S T X
% Solution
X -5 -4 | -3 | -25 )
y = |x] 5 4 3 25
Graph each function. A
x4+ 3,ix<0 fGxif-a=x=2 i)
15. f(X)“{”2x+Sifx20 16. f(x)—{Zx—3ifx>2
Y y
i i A
g
2
‘é:.
@
g
o - X 5) ¥ X é—f
D
H
g H
m
a
o 2
(xifxs1 (if-2=x=1 s
17. f(x)_{2w%x—-ziifx>1 18. f(x)"{l'x'lif1<x_<_4 ij
y Y e
L : i %
‘ 3
a
- of. > - 0 - :

28 Reteaching 2.6 Algebra 2
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55 Factoring Quadratic Expressions

¢ Skill A Factoring a quadratic expression

Recall To factor a quadratic expression, start by looking for the following patterns.

(1) common monomial factor 4q? - 20a = 4a{a ~ 5)

(2) difference of two squares 4a? ~ 49 = (2a + 7)(2a ~ 7)
(3) perfect square trinomial x2 - 10x + 25 = (x ~ 5)?

¢ Example

Factor each expression.
a. 3x% - 27 b. 2x% + 16x + 32 e x* + 5x —~ 24

¢ Solution

a. 3x2—27 =3(x2-9) common monomial factor
=3{x + 3}x — 3) difference of 2 squares
b. 2x% + 16x + 32 = 2(x* + 8x + 16) comrmon monormial factor
= 2(x + 4 perfect square trinomial
c. None of the basic 3 patterns occurs.
Find the factors of 24. —— 1%x24,2%x12,3X84%X6

Find a pair such that one factor is negative, so that the product is —24,
and the sum of the factors is 5.
~3%x8=-24 and -3+8=5

So, x2 + 5x — 24 = (x — 3)(x + 8).
Check by using “FOIL.”

Factor each quadratic trinomial.

o ) 1. 2+ x-20 2. 2¢2-10c - 28
:
g 3. a’— 14a + 49 4. x*+2x+1
:
]
&
H 5. 3a2+3a-6 6. 5c—80
o
§
g ‘
E £ 7. 222+ z-28 8. x*-3x-—40
L
3
9. 5y%— 80y 10. 5r2 + 23r + 26
1. 9x2 -1 12. 4%+ 10d —~ 75

Algebra 2 Reteaching 5.3 57
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& Skill B Using factoring to solve a quadratic equation
Recall 1f (x + 3){x — 5) = 0, then eitherx + 3 = Oorx — & = 0. Zero Product Property

4 Example 1
Solve 2x2 — 6x — 20 = 0.

¢ Solution
2x2 — 6x — 20=10

2(x2 ~ 3x—10) =0 common monormial factor

20 — S)x + 2) = 0 reverse of “FOIL”

Since 2 # 0,

eitherx — 5=0o0rx +2=0. Zero Product Property
x=50rx =2

The solutions are —2 and 5.

¢ Example 2
Find the zeros of f(x) = 2x* + 7x. '

4 Solution
22+ 7x=0 setequalto 0
x(2x+ 7y =0 common monomial factor
x=0or 2x+7=10 Zero Product Property
- i
x =10 or X =y

Thus, the zeros are —3.5 and 0.

Solve each quadratic equation by factoring and applying the
Zero-Product Property.

13. x2—-7x+12=0 14. 3x? - 6x=0 15, x2-8x +15=0

16. x2+5x=10 17. 4x%2 + 9 = —12x 18, ag*~Za+1=0

19, 12b% = —16b 20, x2—49 =10 21. —8m? = 40m

“UCISUSAA PUE WBUSULY WoH Aq @ wbuidod

Use factoring and the Zero-Product Property to find the zeros of
each function.

22, flx)=x%+8x+12 23. fx) = x* + 10x + 25 24, f(x) = 3x> — 48

25. flx) =7+ - 21x + 14 26. flx) = —5x% + 45 27. f(x) =x*~ 14x - 51

58 Reteaching 5.3 Algebra 2
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5. 6 Quadratic Equations and Complex Numbers

€ SKill A Using the discriminant to find the number and nature of the roots of
a quadratic equation

Recall The discriminant of the equation ax® + bx + cis b? - dac.
¢ Example 1
Find the discriminant for each equation. Then tell the number and

nature of the solutions.
a. 3x2+12x+ 8=0 b, 3x%2+ 12x+ 12 =0 ¢ 3x2+12x+15=0

¢ Solution

a. b? — dac = 122 — 4(3)(8) = 48
Since 48 > 0, this equation has 2 real solutions.

b. b% — dac = 127 ~ 4(3)(12) = 0
Since the discriminant equals 0, this equation has 1 real solution.

c. b? - dac = 122 — 4(3)(15) = —36
Since —36 < 0, this equation has 2 nonreal solutions.
Recall V=1 = iandV~r = iVr, wherer > 0

4 Example 2
Use the quadratic formula to solve 2x2 - 3x+ 5 =0,

¢ Solution

(=3 =V(=3)* ~ 4@2)(5) , 5 = 3EY3l

2(2) 4

‘xz%-}-i—f—l O{xw—:%-—i-—% where VvV —31 = V31

¥ind the discriminant, and determine the number of real

- en e gy wUERUGYL BUE BELGSUR "0H Ag @ 1yBuidos

solutions.
1. x2+6x+3=0 2. x24+6x+10=0 3 32 -5x—-5=0
4, x2+8x+16=0 5 3x2-4x+2=0 6. x2—4x—-5=0

d
2
&
@
n
=
o
@
£
2
2
<
&
&
[
£
=
0
&
ol
1:
3
=
@
£
i
£
©
En
=
0
©
pi’
ey
o
£
>
&
5]
O

Use the quadratic formula to solve each equnation.

7. x2—10x+34=0 8 x2-12x+32=20 9, 6x%2+ 7x=~3

Algebra 2 ' Reteaching 5.6 63
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& Skill B performing operations with complex numbers
Recall Any power of i can be simplified to i, =1, —i, or 1.
Pe-1Pm—pit=18=i=-17=-18=1...

¢ Example 1
Find each sum, difference, product, and quotient.

a. 2+3)+ 4 -9
c. (24304~
4 Solution
a. (2+3D)+ @ -1
=@2+4)+ @i
= 6 + 21
c. (2 + 304 —1i)

b. (2+3i) — (4~ )
d. (2 + 30+ (4~ i)

b. (2+3) - (4 -1
= (2 —4) + 3 — (~D)
= -2+ 4

d. (2+3)+(4-D

It

8 — 2i + 12i — 3i?

= —2i + 120 — 3(~1) 23 1Al
~ (8 +3) + (-2 + 12)i Lodib v d
— 11 + 10 =2+8:+31~2~12:
Y
_ -0 1i 2 1
35 73715

Recall The absolute value of ¢ + bi, denoted la + bil, is given by Va? + b?.

¢ Example 2 imaginary
Graph 3 + 2i and its conjugate on the complex 0 0 O O
plane. Then find the absolute value of 2 + 3. '
¢ Sclution
The graphs of 3 + 2i and 3 — 2i are shown at
right.

13+ 2il = V37 + 22 = V13 =4
The length of the segment from the origin to
the point representing 3 + 2iis V13.

TR

Perform the indicated operation.

10. (=3 + D)+ (6 - 3D 11. (=8 + Si) + (~8 — 5i)
12. (2 - i) — (3 + 2i) 13, (=7 + 2i) — {4 — 5i)
14. (3 + i)(~4 + 2i) 15. (5 + 205 — 2D)

16. (5+0)+(2—1 17. (3 —4h) = (1 +1)

Write the conjugate and find the absolute value of
each complex number.

18. 8~ 5i 19. -2+ 20. -5~ 5i

64 Reteaching 5.6
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63 Logarithmic Functions

& Skill A writing equations in equivalent exponential or logarithmic form
Recall Ifbispositiveand b= 1, thenx = log, yif and onlyif b* = y.
% Example 1
Write each equation in exponential form.
a. log25=2 b. 10g,1000=3 «c. logy § = 2

4 Solution
a. log 25 = 2 indicates that you must raise the base 5 to the power 2 to get 25.
52 =25 '
b. log,, 1000 = 3 is equivalent to 10% = 1000.

Lo o i -2 . 1 oo 121
¢ logyg 2 is equivalent to 3 g Recall that 3 2=
¢ Example 2
Write each equation in logarithmic form.
1
5 = R 3 -
a. 2°=32 b. 4 16 c. 8 =2

& Solution

a. 25 = 32isequivalenttolog, 32 =5
-2 o L i S
b. 4 vl log, 72 2

c. & = = 10582:%

‘Write each equation in logarithmic form.

1. 82 =064 2. 3¥=27 3. 5%=625

Write each equation in exponential form.

e ey UUIBUNV, DU HRUSUIL Y(0H AQ @ 1yBuAdon

7. log,49 =2 8. log,, 10,000 = 4 9. log, 64 =6

3
H
@
w
&
2
iy
fuid
-
=
g
g
177}
£
=
T
@
i
©
=
D
g
o
5
Z
o>
£
(&3
A
e
)
g
=
(=%
[=3
o

10. log, 3 = -3 11. logg8 =1 12. logg1=0

Algebra 2 ,  Reteaching 6.3 73
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& Skill B solving equations using the definitions of exponential and logarithmic functions
Recall The One-to-One Property of Exponential Functions states that if b* = b7, then x = }.

¢ Example
Find the value of n in each equation.
a. n = logs 125 b. 4 =log,n ¢. log, 100,000 =5

¢ Solution
a. n=log 125 — 5"=125
&1 = 53
=3
b. 4=log,n — 2'=n
16 =
c. log,100,000=5 - n = 100,000
nd = 10°

=10

Find the value of n in each equation.

13. n=log,, 100 14. n=log, 16
15. n=10gg8 16. loggn=2
17. log,n=3 i8. log,n=10 o
g
@
o
19. log,125=3 20. log, 1,000,000 =06 g :
z.
2
B
1_ - g
21. log,g = 3 22, n=log;1 2
:
23. log,243 =5 24. logyn=3 z
1 ES
g
1 ;
25. 10g,35 = ~2 26. n=log,16 o
z
27. loggn=1 28. n = log,125

5

74 Reteaching 6.3 : Algebra 2
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6.4 Properties of Logarithmic Functions

& Skill A Using the properties of logarithms to write equivalent logarithmic expressions
Recall Three properties of logarithms are:
log,(mm) = log, m + log, 1 log, (Zs) = log, m — log,n  log, m’ = plog,m

¢ Example 1
Write each expression as a single logarithm.
a. log, 9 +log; 3 b. log, 625 —logs 125 ¢ 3log,r+ Slog,t

# Solution
a. log, 9 +log; 3 = log,(9-3) Product Property of Logarithms
= log,; 27 625
b. logg 625 — logg 125 = 1og5(ﬁ-§) Quotient Property of Logarithms
= logs 5
c. 3log,r+ Slog,t=1log,r* + 108, 5 Power Property of Logarithms

= log, °t® Product Property of Logarithms

¢ Example 2
Given log;, 2 = 0.3010 and 10g,9 3 =0.4771, find each logarithm.
a. log,6 b. log;15 € 108y 18

4 Solution 3
a. 108,56 = 108,02~ 3) b. log,, 15 = iogm(g) c. log,, 18 = log(2 - 3%

=log,, 2 + 108503  =10g;03 log,, 2 = 108,52 + 2108403
=0.3010 + 0.4771  =0.4771 - 0.3010 =0.3010 + 2(0.4771)
=0.7781 =0.1761 = 1.2552

Write each expression as a single logarithm. Then simplify

if possible.
1. log,S +1log,8 : 2. log, 20 —logg2 3. logg 16 + logy 10
4. logs 15 —logy s 5, 2logy2+3logy4 6. Sloggox —3log.y

Use log,,3~0.4771and 10g,9 5 = 0.6990 to evaluate each
logarithm without using a calculator.

7. logpp15= 8. log,0.6= 9. logy25=

10. log 27 = 11. log,z75= 12. log,; 135 =

Algebra 2 Reteaching 6.4 75



NAME CLASS DATE

& Skill B Using the inverse property of exponents and logarithms

Recall Since flx) = b* and g(x) =10g, x are inverse functions,
log, b* = x and b'o&* = x for x > 0.

¢ Example
Simplify each expression.
a. log, 5* b. 3087
¢ Solution
a. log 54 =4 b. 389 =9
Notice in this example that Notice in this example that
logs 5% = log 625 3log;¥ = 32
4 =9

Using the inverse property of exponents and logarithms,
simplify each expression.

13. 10g 6% o M4 BV 15 120825 16. log, 108

& Skill C solving an equation involving logarithms.

Recall The One-to-One Property of Logarithmic Functions states that if log, x = log, ¥,
thenx = y.

¢ Example
Solve logy(x* ~ 10) = logs 3x for x, and check your answers.

4 Solution
logs(x? — 10) = logs 3x
X2~ 10 = 3x One-to-One Property of Logarithms
x-3x—10=0
(x~S)x+2)=0
x=501x=—2

Check:
log, (5% ~10) log(3 - 5) logs((—2)? — 10} logs(3-(—2))
log; 15 =logg 15 logs(—96) logs(—6)
true undefined
Since x = —2 is undefined and x = 5 is true, the solution is x = 5.
Solve each equation for x.
17. logy(x® + 5x) = log; 24 18. logg x* = logg 16 19. log,(x* + 28) = log, 11x

76 Reteaching 6.4 Algehra 2
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6.5 Applications of Common Logarithms

& Skill A Using logarithms to solve exponential equations
Recall The common logarithm, 10g, x, is usually written as tog x.

¢ Example
Solve each equation.
a. 3*=81 b, 5*=75 c. 7571 =150

% Solution
a. 3* =81
Since 81 is a power of 3, use powers of 3.
3x =34
x=4 One-to-One Property of Exponential Functions
b. 5*=75
Since 75 is not a power of 5, use logarithms to solve this equation.
log 5*=log 75
xlogs =1log75 Power Property of Logarithms
fog 75
fog S
X = 2.68
Check: 5% =75
c. 74+ 1 =150
log 7%+t = log 150
(x + Dlog 7 = log 150

log 150
x+ 1= —m-—iog =
_ log 150
“Tlog7
x=1.57

Solve each equation. Round your answers to the nearest hundredth.

1. 7*=80 2, §5*=10 3. 6*=1296
4. 4x+1=100 5, 2x73=25 6. 3¥7t=127
7. 6277 =216 8. 5%~ 1=49 9. 10*%5 =125

Algebra 2 Reteaching 6.5 77



CLASS DATE

, Reteaching
' 7.2 Polynomial Functions and Their Graphs

& Skill A Describing the graph of a polynomial function
(You will need a graphics calculator.)

Recall Graphs are always read from left to right.
A funiction is increasing from left to right if the y-values are increasing.
A function is decreasing from left to right if the y-values are decreasing.

¢ Example
Given P(x) = —x3 + 2x* + 5x — &
a. graph the function, _
b. give the approximate coordinates of each local minimum and maximum,
c. find the intervals over which the function is increasing, and
d. find the intervals over which the function is decreasing.

¢ Solution
a. The graph is shown at right. 10
b. Local minimum: approximately

(-0.8, —6.2) -
For all values of x close to —0.8, the :(\
y-coordinate is greater than ~6.2. 10l b B

Local maximum: approximately ‘l\ ?l
(2.1, 6.1) \_

For al} values of x close to 2.1, the : ‘
y-coordinate is less than 6.1. |
increasing when —0.8 <x < 2.1 ~10
. decreasing when x < —0.8 and also when x > 2.1

L A T

10

B O

Graph each function. Find any local maxima or minima to the
nearest tenth, and the intexvals over which the function is
increasing and decreasing.

1. Py =x3+4x% -7 2. Pl)=x'—3x*+5 3. Px)= -3+ 1lx -2

L Yo L o
b __ BERES

Gopyright © by Holi, Ringhart and Winston. All rights reserved.
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& Skill B Describing the end behavior and the number of turning points of the graph of a
polynomial function (You will need a graphics calculator.)

Recall The degree of a polynomial is determined by the greatest power of the variable.

¢ Example
Describe the end behavior and state the number of turning points for each
graph shown below.

& Solution

flx): As you read across the graph from 10
left to right, this function is E

rising on the left and on the right. f(x)/\ :

There are 2 turning points in between. -
Cubic functions have at most 2 tuming 10 b [ {/,\ T
points. S g{(x)
g(x): As you read across the graph from
left to right, this function is
rising on the left but falling on =
the right with one turning point. -10
Quadratic functions have one turning point.

Describe the end behavior and number of turning points for the

graph of each function.
4, fy=x3-Tx+2 5. flx)=—x>+2x*—4 6. flx)=x>+5x-1
7. fx)=-x*+x+5 8. flx)=x%— 5+ 4x 9. flx)=—xt+5x—1

Without using a calculator, answer each guestion. Then check
using a graphics calculator.

10. Exercise 4 is an odd-degree function 11. Exercise 5 is an odd-degree function and
(degree 3) and the coefficient of x%is the coefficient of x* is negative. Using this
positive (+1). Using this as a pattern, as a pattern, predict the end behavior and
predict the end behavior and greatest the greatest possible number of turning
possible number of turning points of the points of the graph of the function
graph of the function fx) = —x% + 2x* = 1.

flx) = x> — 15x% + 85x° - 225x% + 274x — 120.

12. Using the even-degree function in Exercise 13. Using the even-degree function in Exercise
6 as a model, predict the end behavior and 7 as a model, predict the end behavior and
greatest possible number of turning points greatest possible number of turning points
of the graph of the function of the graph of the function
for) = x* —4x% = 2x* + 12x + 1. fl) = —x* + 3x.

86 Reteaching 7.2 Algebra 2
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" 7.4 Solving Polynomial Equations

& SKill A Using graphs, synthetic division, and factoring to find rational roots

Recall 1f3isazeroof P(x) = x* + x — 12, then x = 3 is a solution (root) of
¥2 + x — 12 = O and x — 3 is a factor of x> + x — 12.

¢ Example
Find the roots of x® — 3x — 2 = 0,

¢ Solution
Graph the function f{x) = x> = 3x ~ 2 10
and check for zeros of the function.
{These occur where the graph crosses the -
x-axis.) The graph indicates that 2 may -

be a root of the given equation. T} TSI SV SN FT!
Use synthetic division to check if 2 is : J
a root. :
211 0 -3 -2 -
2 4 2 =T

1 2 1 0 « The zero remainder
indicates that 2 is a root.

This means that x — 2 is a factor of x3 — 3x — 2.

Thus, ¥ — 3x — 2 = (x — 2)(x* + 2x + 1). (You read the coefficients of the
- second factor, X2 + 2x + 1, from the first three numbers, 1, 2, and 1, found in the
last line of the synthetic division above.)

Pactorx2 + 2x + 1t X% + 2x + 1 = (x + 1)

Solve (x — 2)(x + 1)2 = 0.
(x - 2)x+ 1)*=0
x—-2=00rx+1=0o0rx+1=0 Zero-Product Properly
x=2 x=-1 x=-1

The roots are 2 and — 1, with ~1 occurring twice.

T e, 4 R T T

Use a graph, synthétic division, and factoring to find all of the
roots of each equation.

1. 4x3 4+ 8x* - 31lx+3 =0

e et Y DU PUR BEUBULY WOH A @ WBAdon

Copyright © by Heit, Rinehart and Winston. All rights reserved.

3. 234+ x2—54x+72=0

5., ¥ —4x% - 28x-32=0
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‘ 75 Zeros of Polynomial Functions

¢ SKill A Finding all the zeros of a polynomial function

Recall A corollary to the Fundamental Theorem of Algebra states that an ntt-degree
polynomial function wili have exactly n complex zeros.

% Example
Find ali the zeros of f(x) = 2x* — x3 + 3x% — 3x = 9.

¢ Solution
The only possible rational roots are those found by using a factor of -9 (constant
term) as the numerator of a fraction and a factor of 2 (coefficient of x%) as the

denominator.
bilites: +1 +1 43 43 42 49
possibilities: ro, Ey, £y, E, £ A5
The graph shows that one zero appears to 10
be —1. [ E
-1j2 -1 3 ~3 -9 :
-2 3 -6 9 :
2 -3 6 -9 0 L R e e YRR 1V
The zero remainder indicates that —1
is a zero. C
The graph shows that there is another E
zero between 2 and 3. The only possible -10

rational root from the list above between
2and 3 is%, or 1.5,

To see if 1.5 is a root, apply synthetic division to 2x3 ~ 3x* + 6x — 9 found from
the last line of the synthetic division above.
1L.5]2 -3 6 =9
3 0 9
2 0 6 0« zeroremainder

So 1.5 is also a zero.
This leaves a last tow (without the remainder) which represents 2x* + 6.
Use the quadratic formula wherea = 1, b =0, and ¢ = 6.

0+ V2 - - .
¥ = 0 VO — 4(2)(6) i\/ 8 _ i4;\/§ = +1V3
2(2) 4 4
The four zeros of f(x) = 2x* — x* + 3x%2 ~ 3x ~ 9are-1, 1.5, V3, and —1V3.

AT

A AT

Copyright @ by Holt, Ringhart and Winston, Afl rights reserved,

Find all of the rational roots of each polynomial equation.

L f=x3+x2—-x+15 20 f(x) = xt b 23 - 647 - 14x — 12
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Reteaching
8.2 Rational Functions and Their Graphs
& Skill A Finding the domain of a rational function )

Recall Division by zero is not allowed; it is undefined.

¢ Example

2
Find the domain of g(x) = ﬁﬁ%&fﬁ

¢ Solution
You must exclude from the domain any values of x which cause the denominator
to have a value of 0.
Set x2 + 3x ~ 10 equal to 0.

(x+5x~2)=0

x=-5o0r x=12
The domain is all real numbers except —5 and 2.

Find the domain of each rational function.

x4 5

x4+ 3 9 Sx
: x¢ - dx — 21

x* - 16 X% 4+ Tx

w

I.

¢ SKill B 1dentifying vertical asymptotes and holes in the graph of a rational function

Recall If (x — b) is a factor in both the numerator and denominator, there will be a hole in
thegraphatx = b. If (x — b)isa factor of the denominator but not a factor of the
numerator, there will be a vertical asymptote of x = b.

4 Example
2 -
For the rational function f{x) = W
a. identify the x-coordinates of any holes in the graph.

b. write the equations of any vertical asymptotes.

% Solution

2x2+3x-~2__={2x-1){'x+2) 10
¥-x—6 {x + 2){x = 3) -

Since x + 2 is a factor of both the ]

numerator and denominator, there !

willbe a holeatx = —2.

b. Since x — 3 is a factor of the -10

denominator but not the numerator,

and has a value of O when x = 3, ¥
there will be a vertical asymptote at :

a.

PSR T O ST T T S Y

ittt 10

x = 3. =T
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Identify all holes and asymptotes in the graph of each rational
function.

x+ 5

(x — 3x + 2} -
5 M =GTha v e

4 fO = GTRHET 2

P+ -7

2 — 4x +
#¥—4x+3 7. flx) = Eox

6. f{x)u: xz_x__6

& SKill C  writing an equation for the horizontal asymptote of a graph

Recall The degree of a polynomial is the greatest degree of its terms.

¢ Example
Write the equation of the horizontal asymptote for each of the following
functions.
2%+ 3x -2 3 )
a. flx) = —%—T_-;ﬁm——g— b, g(x) = s f 3 c. hix} = " _x 2

¢ Solution
a. Since the degree of the numerator and denominator are the same, divide the
coefficient of the term with the greatest degree in the numerator by the
coefficient of the like term in the denominator.

% = 2 (coefficients of the x? terms)

Thus, y = 2 is a horizontal asymptote. The graph is shown on the
preceding page.

b. Since the degree of the numerator is less than the degree of the denominator,
the horizontal asymptote is y = 0. (The graph is shown at left below.)

¢. Since the degree of the numerator is greater than the degree of the
denominator, there is no horizontal asymptote. {The graph is shown at
right below.)

10 10

"l_ - e —r, N
- e, e, -
. z

.I"M'IO _TOa:znnnnvrm.-w.

bttt 4] FO

Identify any horizontal asymptotes for the following functions.
Use a graphics calculator to check your answer.

552 + 8

x4 5x 6
8. ﬂx)=% T IO

9. fly) =35 10. fl) = ¢ Xt

X — Dix + 4
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8.3 Multiplying and Dividing Rational Expressions

& Skill A simplifying rational expressions
Recall To simplify rational expressions, start by factoring the numerator and denominator.
¢ Exampie 1
NRT x* - 25
Simplify. 775715
¢ Solution
2 -25  _ {(x+5Hx-=-95 :
oA 10 (x5 (x = 2) Factor numerator and denomrqator.
= %;_:% Divide nurnerator and denominator by x + 8.
¢ Example 2
.5 oyt 3
S;mphfy—g? 36 7y
4+ Solution
sy 3 __ 523y
9210 7y 3:3:2-5:-7-yy
v
T 218
=
21
¢ Example 3
e X+ 5x+6 xX+3x—4
Slmphfyxz -x=-20 x4 a-2"
9 b ¢ Solution
2 5 R4 5x 46 1 +3x -4 _ e+ I Hle—t) _ x+3
Ed g Z-x—20 xtH+x-2 (x — S)etBlet2—1 x—5
@ E 13 s AT £
2 5 T
H 2
? % Simplify each rational expression.
7 4
1 he)
i & 1 3x~ 6
: 8 X - 5%+ 6
€
=
£
B
H 3. 2. 7,
E 5 1t
3
2 2
5 = 25 x - 4x

x* - 16 2x+ 10
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S

¢ Skill B Dividing rational expressions
Recall To divide, multiply by the reciprocal of the divisor.

¢ Example 1

. e X2 =9 x~3
Simplify. Ty T
% Solution
#-9  x-3 _x£-9 -1
+x x¥-~1 xt+x x-3

-+ BB~ 1)

X[y -b-Tjx—3)
_ e+ 3 ~1)
X
4 Example 2
X2 -1
N oo X+ 3x+2
Simplify the complex fraction. <757
x+ 2
4 Solution
x -1
X+3x42 -1 . x+2
¥ -2x+1 ¥ +3x+2 ¥F-2x+1 )
x+ 2 :
(A2 —F (x — 1) %
1
Tx-1

Simplify each expression.

(8]

o

2

ES

=

=}

- 36X g

5 TR z

=

o

3]

oy

m

pa ¥

o

2

x* . 3x g

9. = 2 2

x4+ Zx+1 0 x-1 2

2

3

o

3

W

jo]

3

3x% - 9x a
X =2
11,
x* -9
4x — 8
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& Skili G Adding and subtracting rational expressions with unlike denominators

Recall To add or subtract two fractions, they must have a common denominator.

4 Example
2 _ 7
9 4x + 12

Simplify. % L

¢ Solution
Factor the denominators: (x + 3)(x — 3) and 4(x + 3}).
Then find the LCM of (x + 3)(x — 3) and 4(x + 3). The LCM is 4(x + 3}{x — 3).
Multiply each fraction by 1 so that they will both have the same denominator.
x+2 _ 7 o xt2 4 __ 7 xz=3
Yo T dx 412 (+3Mx~-3) 4 4x+3) x-3
x4 - T7(x— 3} 4 X =
= i Y G = 3) where 7= ) andx 3
4y + 8 ~ 7x + 21
4{x + 3x — 3)
_ =3x+ 29
T A(x + 3Hx - B

e

Simplify.

2 . 1L 2 3y 2y
10. 7x + 14x 21x 11

3 L5 0 5
12. x+6+2x«~3 13. @ —2a a*—4
s 3 1.2 2
14 ¥-3x~4 xt-x-2 15 x x4+2 xX+3x+2

100 Reteaching 8.4 ' o Algebra 2
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' 8.5 Solving Rational Equations and Inequalities

& Skill A solving rational equations
Recall You should find the domain before solving the equation.

¢ Example
X 7x—6 2
SOlve'x—S T -x—6 x+2
¢ Solution
1. Factor x2 — x ~ 6 = {x — 3}{x + 2} so that you can determine the domain.
The domain is all real numbers except 3 and —2.
2. The common denominator for all of the fractions is (x — 3}(x + 2},
3. Multiply every term by the common denominator.
x 3xM3)(x+2)—~(—~%5~(~%-23(XW3)(x+2)=
4. Simplify this equation so that no fractions remairt.
xx 4+ 2) = (7x — 6) = 2(x ~ 3)
2+ 2%~ Tx+6=2x-6
X2~ x4+ 12=0
(x - 3){x—4)=0
_ x=3 orx=4%
But x = 3 is not in the domain, so the solutionis x = 4.

2 S(x = 3)(x +2)

Check by making a table of values for Y] [Ep (VP
o x  _Ix-8 -2 =
e e R T 1 Lo | ees
Identify where y, = z iy £
Y T 3 0
The corresponding x-value is a solution. 4 ik dcical Bk
£ 2285? ._:;55."1
-

Copyright © by Holt, Rinehart and Winstan. All rights reserved.
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7 8.7 Simplifying Radical Expressions

Ry

4 Skill A simplifying radicals
Recall If is an even integer, then Va" = lal; for exampie V(=2 = 1-2] = 2.
If i is an odd integer, then Vat = a; for example, V( 2)3 = ~2,

¢ Example
Simplify V50a3bc.
¢ Selution
VE0a bt = V25a%¢t - 2ab Make one monomial a perfect square.
= \/Z5a%c* - V2ab Product Property of Radicals
= Slalc?V2ab @ is always nonnegative. Thus, absolute value

is not needed.

simplify each radical expression by using the Properties of nth

Roots.

1. Va8t e 2. VBx8» 3. V150m'?
g T
@ 4. VIS 8. V540 6. V32r%™

& Skill B simplifying products and quotients of radical expressions

Recall Product Property of Radicals: Va = Va- b

Quotient Property of Radicals: \’/‘i \,\;: where b # 0

- a
€ g
& £
z g
z E:
g g ¢ Example
E § Simplify each expression. Assume that the value of each variable is positive.
T
3 ] 1
o & i 245 33
2 = 233 A/ Pxgd (2dxy’)
a. (18x -\ 2xz b, s

N 5 r7) V32
g T ¢ Solution
z o 2 1
o ) a. (18927 - V2xz0 = V18xy? - 2x2° Product Property of Radicals
g o
g £ = V36x%y%z% - z
g i 2 Y

it £
i 8 = \V36x%y%zt - Vi
5 j

= nyz\ﬁ
No absolute value is necessary, since values of variables are assumed to
be positive.

b, (24X y?)* 3 24X5y7
vip I

Snlshg
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Simplify each product or quotient. Assume that the value of
each variable is positive.

1
7. V6x2 - Veéxr 8. V3xXA-Vi2xd 9. (15492 - V5
1
NN 93 3 5
10, 2L 1. &8 g VAGREhC
Gxyt a® 1
(2b)®

& Skill C Performing operations on radical expressions
Recall By using “FOIL," (4 + VB¢ + Vdy = ac + avd + Vb + Vhd,
¢ Example 1
Simplify by performing the indicated operations: @ + VB - V) + 3V2,
¢ Solution

@2+ VB - V2) + 3V2

Il

10—2\/’2’+5\/_—\/i6+3\/5
310_2\/’5+10\/§_4+3\/§

=10 — 4 + V2(-2 + 10 + 3)

=6+ 11V2
¢ Example 2
8
Rationalize the denominator of each expression. a. == b. \/;; >
¢ Solution s o
8 8 2 . V2 6 6 -2
L EE T T Multiply by ~—=. b. = .
a5 Ve YR Viiz Viiz V3-2
- 8Y2 _6vi-iz
2 V3P - 2
= 4V2 _6V3-12

-1

Find each sum, difference, oxr product. Give your answer in
simplest radical form. Assume that the value of each variable
is positive. :

13. (Vi1 - VIBHVIT + V13) 14. 2V + DV -4

ORI

15. 3V7(V7 - Vi4) 16 (3Vy- DEVy+ 4 - 10Vy e
Write each expression with a rational denominator and in
simplest form.
3 3V7 4
17. —= 18. ——= 19, ———=
V2 7V3 3 -2V2
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