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State the excluded values for each rational expression. i
b, —%
a —=2 o p.690
r2—36

Exclude the val fi hich n2 —5=0.
Exclude the values for which r* — 36 = 0. xciude the values forw i

B D S SO SRR~ S n+4n—5=0 The denominator cannot be zero.

(r=6)r+6)=0 Factor. (n—1)(n+5)=0 Factor.
r—6=0 or r+6=0 Zero Product Property n—1=0 or n+5=0 Zero Product Property

p— r=—6 Therefore, r cannot equal 6 or —6. n=1 n=—5 Therefore, n cannot equal 1 or —5.

Check Your Understanding = Step-by-Step Solutions begin on page R13.

Example 1 State the excluded values for each rational expression.
1. —8 4, -4 2. 3m 15
xt =16 m? — 6m +5

3
Q M..E)

«'4) (‘,\-l -



%' KeyConcept Simplifying Rational Expressions VJ]

Words Let a, b, and ¢, be polynomials with a + 0 and ¢ # 0.
Symbols ba_b-a_»b Example x—9 =3 3
ca_ c-a ¢ 4x—-12 4x-—-3) 4
\
2 2
Which expression is equivalent to (_3’;&" mm——— —
X
'y 4 4 _4 B ’
n A B B 3x C 3r D B 2
Read the Test ltem The expression represents the product of two monomials and
the division of that product by another monomial. Z. \
—
Solve the Test ftem . —_
ETX Factor the numerator and denominator, using = 12-
their GCF. (@x93) 2 b

G40 a4

- 4 Simplify. The correct answer is D.
Pl e 3

Examples 3-5 Simplify each expression. State the excluded values of the variables.
4 28363 I8 00 by ® (—3r)(10r") —5:0

(o.) 1622 4a’ 6r°
-—
L 5d + 15 5 x4+ 11x + 28

/70 i e i U =53z Mt n
(’("‘GX{ .2=12_2 .5 g 0. W=7 __3 . g4

r2—36 r+6’ "s1-y? 9+Y




" KeyGoncept Simplifying Rational Expressions u]

Words Let a, b, and ¢, be polynomials with a + 0 and ¢ # 0.
Symbols ba_b-a_ b Example x—9 _3x—3 3
ca_ c-a ¢ 4x—-12 4x-3) 4
\
Example 4
Si.l:npl.ify% State the excluded values of r. @ , ,% ’K. b 5 k, b
2r+18 __ 2(r+9)

Factor.

248 =9 (F+Nr-1)

[ . ]
r 2 Divide the numerator and denominator by the GCF, ﬁ

= o
Ee-D -1y

Exclude the values for which r? + 8r — 9 equals 0.
P+8—-9=0 The denominator cannot equal zero. ; b
r+9r—-1)=0 Factor. /
r=—9orr=1 Zero Product Property
So,r# —9and r # 1. (_4 a

Examples 3-5 Simplify each expression. State the excluded values of the variables.

28ab3  TH2. (=3nQ0rY) .,
"1&:2& 43’3#0'0*0 . 6r° .9
5d + 15 ¥ L i 2 + 11x + 28 i ¢
B > ———14, 3 e B L
2r=12 2 . 3y - 27 g -
8. 6, —b 9. =99
r2—36 r+6 81—y2 9+



%' KeyConcept Simplifying Rational Expressions ﬁi]

Words Let &, b, and ¢, be polynomials with a + 0 and ¢ # 0.
Symbols ba_b-a_»b Example x-9 _3x—3 _3
ca_ c-a ¢ 4x—-12 4x-3) 4
\
Example 5
Simplify :: — ;; State the excluded values of t.

36—t _ (6-1)(6+1) Q 5 )
5 =30 = 5t —6) Factor.
=1(t — 6)(6 + 1) ;
B et e Rewrite 6 — fas —1(f — 6).
5(t — 6) o ‘-4
ey 6+t 6+t C

= 5 Divide out the common factor, { — 6.
5(t=6)
1

Examples 3-5 Simplify each expression. State the excluded values of the variables./ _~ )

28ab3 712, (=3n(10r"Y) g,
420 g AF0.b#0 ®—: 5,0
5d + 15 T 1 % + 11x + 28 B
6'0'2—:{—12 6_4,4, 3 r 8 . x+7,—4
— 3y — 27

3 Wy . ;—g,g
r2—36 r+6 81_}]2 [y



'S KeyConcept Simplifying Rational Expressions u]

1

Words Let a, b, and ¢, be polynomials with a # 0 and ¢ # 0.
Symbols ba_b-a_»b Example k-9 _3Mx=3 3
ca c-a c 4x —12 4x — 3) 4
\
Find the zeros of f(x) = 11_-0;3'_::3-_18
fx) = 1223+18 Original function
_x2+3x—18 =
J5 —
0 = w Factor.
x—3 ;
1
0= L:; Divide out common factors.
&-;‘3‘
O0=x+6 Simplify.

When x = —6, the numerator becomes 0, so f(x) = 0. Therefore, the zero of the
function is —6.

Example 6 Find the zeros of each function.

10. f{x) = IZ;SIZI | 1. flx) =

x2—x—6

24 8x+ 12



Example 1 State the excluded values for each rational expression.

12. I 13 Sxt+1 4 _q
nt—49 -1
12z g _ _ k-4 9 _

10 ——% _5 -2 5. - E=4 3 8

Example 2 16. GEOMETRY The volume of a rectangular prism is 3x° + 34x? + 72x — 64. If the
height is x + 4, what is the area of the base of the prism? 3x% 4 22x — 16

17. GEOMETRY Use the circle at the right to write the ratio circumference VN

Then simplify. State the excluded value of the variable. 2.,,7523 2.9 [ .Li
=502 s "

Examples 3-8 Simplify each expression. State the excluded values of the variables. ~
1 2
18 155 X k0, y# 193 ’rw . n#0,p#0 20. (A28 zﬂo

40x%? sy’ 2n%p n T202
21, TN o0 2. =2 _4.g gy o0 D g 3
214 —12x+36 x—6’ @ —3a—18 a—Fb’
n*+ 7n — : ::2+4.x 32 e 2—-25 x—5.0 _
20227 1 pyg2 26 2R yo4-8 28 I > 120,58
22 —14p 2p 27 — 10 2 64 — —(8 + ¢)
27. 171, —=1 28. -3 29. c ‘8. —
pPr—49 p+17 25 —x2 —(x+ 5) 2—7c—-8 ¢e+1 Lol

Example & Find the zeros of each function.

_1—12 ?+3xr—4

0. fiz) = +2x—35 B .ﬂ) :2+9x+zo1
_x¥ 422 —6x n _ _ X —4x>—12x

Mﬂx)—? 0, 3,2 35.ﬂx)— +2 0 6



