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PERIOD

Operations with Polynom:ér. "

~ Multiply and Divide Monomials Negative exponents are a way of expressing the
. multiplicative inverse of a number.

Negative Exponents a’= % and —51; = g" for any real number a = 0 and any integer n.

When you simplify an expression, you rewrite it without powers of powers, parentheses,
or negative exponents. Each base appears only once, and all fractions are in sunplest form.
‘The following properhes are useful when simplifying expressions.

Product of Powers am . a" = a" " for any real number a and integers m and n. I.!I"!
. ' . c
Quotient of Powers %: g™~ for ariy real number a # 0 and integers m and n. : 8
i : ]
For a, b real numbets and m, n mtegers _qj
(am)n — arnn
o (ab)y" = a'“b’"
Properties of Powers a\n
‘ (b) b“' b#0

) =& e rorso

Simplify. Assume that no variable equals 0.

(—m*)°®
a. 3min2(—-5mn)? . W
(Bma 2 --Emn) = 3m*n-% - 2bm*n® W (—m*)® _ —m®
= Thm*m*n—2n : ‘ ©m?»~?  _1_
‘= TEmt+ep-2+2 ) . dm*.
= T5mb = —m2 . 4m*
= —4m

Exercises |
Simplify. Assume that no variable equals 0.

2mn? 3m )
121??,3 4

12..
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Operations with Polynomials
Operations with Polynomials
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Polynomial . |.a monomial or a sum of monomials
Like Terms terms that have the same varlable(s) raised fo the same power(s)

To add or subtract polynomials, perform the indicated operations and combine like terms,

Simplify 4vy + 120y — 7c%y — (20xy + bay® — BxYy).

dxy? + 12xy — Tx%y — (20xy + 5xy? — 8x%) .
o= day? + 12xy — TxPy — 20xy — Sxy® + 8x?y Distribute the minus‘"‘_sign.-
= (—Ta?y + 8y )+ (dy? — Bxy?) + (12xy — 20xy) Group like terms.
= x%y — xy* — 8xy Gombine like terrﬁs

You use the distributive property when you multiply polynom1als When multiplying
blnomlals the FOIL pattern is helpful.

To mutiply two binomials, add the products of ‘ -
F the firsf terms, 0 the outer terms, | the inner terms, and L the /ast terms.

FOIL Pattern

” Find (6x — 5)(2x + 1).
Bx —H)2x +1)=6x-2x + 6x-1 .4+ (=H)-2x + 4(—5)-1

First terms Quter terms Inner terms Last terlms
= 1222 + 6x — 10x — 5 Multiply monomials.
= 1247 —4x - 5 . Add like terms.
Exercises
Simplify. - . :
L6 —3x+2)— (42 +x~3) 2. (Ty* + 12xy — 5x%) + (6xy = 4y* — 3x?)
~ 2 : . 2 L
A -Hx S @\/ +18xy ~Bx
3. (—4m? — 6m) — (6m + 4m?) 4, 27x? — 5y* + 12y% — 14x?
- ' 2 7.
C%Im -12m) 1125+ 7y

-B. %x ——xy+9y xy—{—ly —éxz 6. 24p3 — 15p® +3p—15p + 13p2 —7p

/SX /gx\;fa/q\;j | Hp .;lp qa

Find each product.

8. 7a(6 — 2a — az_l

[Hao- e -%J

9(x— x-—5) N 10(x+1)(2x2—3x+

-7x°+10 ) [x3-x ;2><+i
11. (2n2—3)(n +5n—~1) 12. x—l)(x — 3x

[2n7+ 105’ 5::—7'5}7\_7] X Yy” f7x

Chapter 5 Glencoe Algebra 2
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Dividing Polynormis

a0
Long Division To divide a polynomial by a monomial, use the skills learned in %
Lesson 5-1.
To divide a polynomial by a polynomial, use a long division pattern. Remember that only
like terms can be added or subtracted.
. .o 12p%% — 21p°qir® — 9piir
Simplify apTr .
12p%%r — 21pgir®— 9pfr _ 2p°tr 21p*qtr®  9pir
3p’tr T 3phr 3pir 3p*tr ;{;;3
— %p(s- Dpe-Dpa-1 _ _Zélp_(znz)qt(i- DpE-1 %p(a-— DE(1- Dp-1)
= dpt —Tqr — 3p |
. Use long division to find (x* — 8x* + 4x — 9) + (x 4)
x% — 4x — 12
x—4)x® — 83+ 4x—~ 9 N
(—)ad — 4x? T
—da® + 4x &
(=)—4x” + 16x Q
—12x - 9 a
(—)—12x + 48 -
—57
£ The quotient is x2 — 4x — 12, and the remainder is —57.
‘% 3_ 2 .
£ Therefore £— %+ =9 412 —-i
8 x4 —4°
;; .
. &  Exercises
=
E Simplify. o
E 7, 180+ 80a° 3,800’ — 48b* + B4a’h’
: - 1251192
z s ba.” +l ) (5&1:) 4-531-7(1
Z A _
g - x—5x—-3) (x~3) . 5.(m?—3m —7) = (m + 2)
. [201rO (s 32
= (P -6 +p-1 T8 — 62+ 1) =@ +2)
'Sg(x - +x-1 O9y(2x® — Boc? + 4o — 4) + (& — 2)

Chapter 5
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Operations on F },
Arithmetic Operations

Operations with Functions

Sum (F + g)x) = F(x) + g(x)
Difference (f — @) =1(x) — glx)
Praduct {f. g)ix} = f(x} - gix)

Quotient (»é«)(x) f(()g gix) # 0

Study Guide and|} Interventlon

o

F
Lo

tions

>

o

and glx) = 3x — 2.

Find (f + g)(x), (f ), (f+ ©(x), and

(f + 8)x) = flx) + glx) Addition of functions
' =@ +3x—4+Bx—2) f=x+3x—4,g0)=3x—2
=x2+6x—6  Simplity. '

(f — g¥x) = flx} — glx) Subtraction of functions -
=(x*4+3x—~4)— (3x—2) fx)=x2 4+ 8x — 4, glx) = 3% — 2
=22 -2 Simplify.

(f gNx) = flx) - glx) Muttiplication of functions
=2+ 3x —4)(38x — 2) ) =x2+ 8 —4,g(x)=3x—2
= x%(3x — 2) + 3x(3x — 2) — 4(8x — 2)  Distributive Property
=3x* — 222 + OW? — 6x — 12x + 8 Distribuiive Property
= 8x% 4 Tx? — 18x + 8 Simplify.
( )(x) ftx) Dlvision of functions
g@) T
:x—;;c%%—,x#% f(x)=J-(2+3x—4andg(x)_='3x~¥2-'
Exercises

Fmd f+ @), (f — g)(x), (f 2)(x), and ( ) (x) for each f(x) and g(x).

f(x) = 8x — 3 g(x)
@ AE f-i>< 8 |

(F-0)= 22¢*+18x-15
3. flx) = 8 —x+5g(x)—2x-—3 .
(Fio)= Do

(-f-g\ 3%.?' 3?'“'8
(Frg) = 63 -lx" +r5>< 13
(«? ) = By* ~%x+5 Tk
5. f(x) mxz —1; g(x)

('F*ﬁ) X l‘*‘ x*i
(F-9)= x™-

Chapter 6

(-F )= X
- x'e-%: (—Ff33 (}{

@/m = @ «g‘?»x +2x -8

X+\

f(x)--x2+x-—6g(x}~*x—

(—F 3-%)( x*Bx 12
4. f(x) 2x — 1 glx) =
(F+g) = 342 +2»( 5

(-9 )“ "“3)( ﬂ%*ﬁ

(fe %\ (ox 3+ 192 “)‘?x +"f
(%

2% -1
N+ (m}

Bx%eilx-d

Glencoe Algebra 2
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. Composition of Functions Suppose 7 and g are functions such that the range of g is
i a subset of the domain of /. Then the composite function f o g can be described by the
d equation [f o gl(x) = fle(x)]. _

|

|

- find f o g and g o fif they exist.
flel=£8) =3 fle@] =f2)=4
Sofeg=1(1,3),(24),@31),42)
glfill =g2) =2 glil =gd =1
Sogef=1{1,2),(2,1),(8,4),(4,3)

For f=1{(1, 2}, (3, 3), (2, 9), 4, D} and g = {(1, 3), (3, 4), (2; 2), (4, D)},

fle@l=f4) =1 flgl =71 =2,

gifd =g@ =4  glf@] =g =3,

g M@

= glh(x)] [h o gllx) = hlg(x)]
=glx? - 1) = h(3x — 4)
=3Gt-1)—4 =(3x — 47— 1
=3 -7 o= —24x 4+ 16 -1
=0x? — 245 + 15
Exercises

For each pair of functions, find fo gand g o f, if i;héy exist.

Yf=1(-1,2),5,6), 0,9,
" g =1(6,0),(2, —1),(9, 5)

% F= (5, -2), (9, 8), (-4, 3), (0,

) g = {(3: 7)a (_27 6), (4, —2), (8,

_ Find [f o g1(s) and [g o fI(x), if they exist. -

@f(x)=2x+7;g(x)x—5x_1_
900y = H10x+5
Cg(F(x)® 10x -3l -

(5. = 2 1 280 =2 — 9
FLo(X0) = x* ~lox +b3
90N - x5+ 3% -4

Chapter 6

3’%, fl) = &% — 1; glx) = —4x?

-?ig O = Hox ™)

¥ Find [g o k1) and [% o gl(x) for g(x) = 3 — 4 and h() =2 — 1.

4)},
10)}

gUFe) = 4x e Bx

ggif(x) = bx + 4; g(x) =3_x

T (x)= 19-5x%
3( (XN = —1- 5%

Glencoe Algebra 2
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Invers . nctions and Relations ] ;g

Find Inverses

Inverse Relations

Two relations are inverse relations if and only if whenever one relation contains the
element (a, b), the other relation contains the element (b, a).

‘Property of Inverse
Functions

Suppose f and -1 are inverse functions.
Then f(a) = b if and only If f-'(b) = a.

Fmd the inverse of the function flx) =

—x -, Then graph the

function and its inverse. ?,
Step 1 Replace f{x) with y in the original equation. ' f(,r}4i 7‘
foy=2s-% = y=2z—¢ T
5 5 B ST
Step 2 Interchange x and y. : [ bty g
: 9 1 : i [-2 ) f l. x|
B T F L] 7
| [+ =%+
Step 3 Solve for y. ,,/ : T 1]
. x—% —~-é !nverseofj{;%x‘—% :
hx=2y —1 Muliiply each side by 5.
5x + 1 =2y Add 1 to each side.
=Bx+ 1=y Divide sach side by 2.
: 9 1.1
The inverse of flx} = % —is Fix) = E(Sx + 1).

Exercises

Find the inverse of each function. Then graph the function and its inverse.

1. flx) = —x——l 2.ﬂx)=2x—3 8. fx) = —x—~2
-1 _, -\ -
(X} A X "’% (;/X} 7 X +3 3 (ﬂ =Hy+8
f{xy{? f'[x) o7 / [3i}]
A% ‘ !
«f . w - 1/
g r ] o XL
ol 7 X A 0 X i I
}i,f K ff ) K‘ .;-ﬂ“'
7 ATT

Chapter 6
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Inverse Funct:ons and Relations E“”"@ AN
Verifying Inverses |

Dwer_se Functions | Two functions f{x) and g(x) are inverse functions if and only if [f o gl(x) =x and [g e Fl(x) = x. l

Determine whether f(x) = 2x — 7 and g(x) 1 (x + ‘7) are
inverse functions.

[fogll) =flgx] [g o Fflx) = glfx)]
=f[ie+] g —-T) .
:2%(x+7)]—.7 =1@—7+7)
=x+7-17, =X .
=x

The functmns are inverses since both [f o gl{x) = x and [g ° f] (x) =x.

Determme whether flx) = 4x +3 L and g(x) ——x - 3 are
inverse functions. '

[f o glx) = flgx)]

i
T
c
]
53]
wn
Q
—]

=x—12+43 :‘5‘7"“5
- 2
—x—113 {_{ :3\{
Since [f ° gl(x) # x, the functions are not mverses S

Exercises

1ch pair of functions are inverse functions. Write yes or no.

f(x)_ = %x +‘5 \ieg ‘ @f(x) —x - 10 NO

Determine whether e

W) = Sx _1

glic) = —x + = 1 \}pg g(x) = 4x — 20 ax) = 2x + ﬁ
m_&—m
@;‘C(x) —x +12 NO
3 S-f(x)mwa% 9f(a‘c)=4x+%
'é‘ - glx) :L(Sx + 3) glx) = —x —-g-
10. fx) =10 — £ 11, flx) - % ’ 12. f(x) = 9 + %x
glx) = 20 — 2 g =%+ —% gy =2x—6

Chaptet 6 13 Glencoe Algebra 2
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Square Root Furictions and Inequalities .
Square Root Fu nctions A function that contains the square root of a variable

expression is a square root function. The domain of a squar
for which the radicand is greater than or equal to 0. '

root function is those values

Since the radicand cannot be negative, the domain of the function is 3x — 2 > O or %=

The x-intercept is % The range 1s y = 0.
M'aker a table of values and graph the function.

1 ]
3 |0 - i
i 1 f Y= 3x—%J
2 |2 STel |2 [ 4 | 6x
3 (V7 -2
|
Exercises
Graph each function. State the domain and range.
Ly =2« | 2.y = —3VE
T ¥ ¥y
| 1O X
L[|
= %
AN
\\.
0 X |
+ -k
D: X 20 D x20
R:yZ0 Ry =0
4,v=2x—3 . 5y=—.\/2x—3"
ty il ¥
r’/
p, 5 i\ X
%) y X \\.
e s -
DixzZ3 ‘ D: )(Z3f2_

R:\!ZO ' {2;'.\{4()

Chapter 6 19

Graph y = V/3x — 2. State its domain and range.

2
T
3.y=-— —f,—;—
v [ 1]
a L X
M T b
BEE [ [ 1]
D: xz20
R- y &0
6.y =V +5
¥
NENE
o
7
™7 O X
D'-x?..“?i-%

R:\j?;@

Glencoe Algebra 2
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Simplify Radicals

Square Root For any real numbers a and b, if a* = b, then a is a square root of b.

nth Root

For any real numbers a and b, and any positive integer n, if a" = b, then a is an nth
roat of b. Co

1 RealnthRootsof b, 1. inisevenandb >.0, then b has one positive real root and one real negative root.
0 ;= {/E 1 2 i nis odd and b > 0, then b has one positive real root.
3. Ifn is even and b < 0, then b has no real roots.

4. If nis odd and b < O, then b has one negative real root. .

' R Cimplify — ) 2a — 1)°
_Yf@a = 1F = —{/[@a — DI’ = —(20 = 1

Simplify v 4925,
4928= /(724 = T2*.

z* must be positive, so there is no need to -
take the absolute value. '

Exercises
Simplify.
1.4/81 3.4/ 144p°

) :
2. ‘\f—-343“7 2

4

2p

Gppyright © Glencoe/MceGraw-Hill, a divisicn of The McGraw-Hill Companies, Inc. *

22,4/(8x — 1

5%

Chapter 6

%

HMY

250

/3627 — 120+ 1

LKW
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4.:V4a® 5. 4243° o 6. —\/mn®
+ 0 o ‘ﬂhfmg
7. Y=5= 8. VI6a5t 9. VT2l
- YTk 1%’
10./(4k)* 11. +V169r4 12, — 27"
| Gok” A E 3p* T
13. —/625y%* . 14. /3657 15, -'1009523_/426 pt
‘QSQ‘{E C@%ﬁ fﬁﬁx\flzg %
16. Y0027 17. —/—0.36 18.4/0.64p" =
-0.73 e D.8p”
- 19. @0 20. /(1152 21. {/GaF )
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nth Roots S
7 Q%ﬁ«
Approximate Radicals with a Calculator 2N

Urrational MNumber f a number that cannot be expressed as a terminating or a repeating decimal

s Radicals such as V2 and V3 are examples of irrational numbers. Pecimal approximations
| for irrational numbers are often used in applications. These approximations can be easily .
found with a caleulator. . ' '

Usea caléuiator to appi'oximate N 18.2}0 three decimal places.

‘ Y183 ~ 1.787
‘ Exercises
i ' Use a calculator to approximate each value to three decimal places,
1.V62 2.4/1050 3. 4/0.054
7.874  3a4oy 0,378
- 4. -4545 5./5280 6. /18,600
-1.528 7. 664 136,382
7./0.095 8. V—15 9. V100
0. 308 = VR R Y <X
10. v/856 | - 11./3200 - 12.1/0.05
3,08 56.569 0.224
18. V15500 14080 15. - /500 ‘
11.803 o115 -4 79
16.4/0.15 17. 4200 1875

. 0.s3 4.0 - 8.660

! AW ENFORCEMENT The formula r=2v5L is ﬁsed by police to estimate the speed r
\ in miles per hour of a car if the length L of the car’s skid mark is measures in feet.
§ Estimate to the nearest tenth of a mile per hour the speed of a car that Ieaves a skid

mark 300 feet Iong. 7_? il
/1 , s

TRAVEL The distance to the horizon d miles from a satellite orbiting A miles
" above Earth can be approximated by d = v/8000% + A2. What is the distance to the
horizon if a satellite is orbiting 150 miles ahove Earth? ~ 1l HOmMi

Chapter & , 26 Glencoe Algebra 2
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Solving Radical Equa ;

Solve Radical Equations The follo
have variables in the radicand. Some al

Step 1

PERIOD

ns and Inequalities = (1°

wing steps are used in solving equations that
gebraic procedures may be needed before you use

[solate the radical on one side of the eqﬁation, :
Step2 To eliminate the radical, raise each side of the equation fo a power equal to the index of the radical.
Step 3 Solve the resulting equation.

~heck
2V +8 —-4L8
2v/36 —4 L8
26)—4<L8
8=28

The solution x = 7 ¢h

Exercises

Solve 2v/4x + 8 — 4 =8,

Original equation

" Add 4 to each side.

Isolate the radical.

Square each side.
Sublract 8 from each side.
Divide each sids by 4.

Solve each equation.

1.3 +2:V3 =5

x=0.577

45 x—4=86
-95

VAL - VB d =

104420+ 11 ~2=10 .2/

Chapter 6

Step4  Check your soluion in the original equation to make sure that you have not obtained any e;ctranedus roots.

; Solvéa Vv3x+1=458x— 1.,

V3 1= VEr - 1

Originat equation

3x + 1 = 5x — 2v/Bx + 1 Square each side.

2vbx = 2%
Vbx =x

Bx = x?
¥ —-bx =0
xlx—-5)=0

x=0orx=25

" Check: -

Simplify.

Isciate the radical.

Square each side.
“Subtract Bx from each side.
Factor.

V300)+1 =1,but/50) —1 = —1, s0 0is

not a solution.

V3(5} + 1 =4, and v/5(5) — 1 = 4, 50 the

solution is x = 5.

223 +4+1=15

15

5,12+ V2 — 1 =4

"

0 8.10 —-v2x =5

1 4.5

16

—11l=vx+4

45

3.8 +vVx+1=2
6.V12 —x =0

]

f A

§i‘\/4 ¥ 7x = V7x -9

12, (9% — 117 =2 + 1

3,4

Glencoe Algebra 2
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L
Solving Radical Equatrons and Inequalities

Solve Radical Inequalities A radical inequality is an inequality that has a variah
in a radicand. Use the following steps to solve radical mequahtles ‘

Step 1 If the index of the root is even, identify the values of the variable for which the radicand is nonnegative.
Step 2 Solve the inequality algebraically. ' S
Step 3 Test values to check your-solution.

Solve 5 — /20x + 4 > —3.

Since the radicand of a square root Now solve 5 — v/20x + 4 > — 3.
must be greater than or equal tO | 5 —/20x .+ 4 = ~3 original inéqua!ity
zero, first solve , . :
2% +4>0. . 4 C V20x +4 <8 Isolte the radical. N
20x +4 >0 _ 20x + 4 < 64  Eiminate the radica! by squaring each sid
206 > -4 . '20x < 60 Subtract 4 from each side.
x> _31 . : ¥ <3  Divide each side by 20,

Tt appears that ——é— = x = 3 1is the solution. Test some values.

X=-1 ' X=0 Co Xx=4
V/20(=1) + 4 is not a real 5-1/20(0) v 4 =3 sothe |5- \/20(d) 14 ~ —42, s0
number, s0 the inequality is inequality is safisfied. - the nequality is not satisfied.
| not satisfied. ' :

Therefore the solution '—5i,<_1 x =< 3 checks,.

Exercises

Solve each inequality.

LyVe—2+4>7 2.3V —-1+6<15 3.V10x + 9~ 2> 5
il - 24 x<5 X 7Y
A8 -VI=tdz3 5V2x+8-4>2 6.9 -\6xr3=6
- Sx &7 x 714 o xe]

7.2VEx —6 — 1 <5 8.V +12 +4>12 }é’;\/zdﬂm/d—ss

b5 <x<z w220

Chapter 6 . 46 ‘ Glencoe Algebra 2



