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Section 7.1 Rational Expressions and Their
Simplification

Definition of a rational expression: A rational expression is the
quotient of two polynomials.

Rule prohibiting division by zero: If a is any number, then a+0 is
undefined.

Excluding numbers from rational expressions: If a variable in a
rational expression is replaced by a number that causes the
denominator to be 0, that number must be excluded as a
replacement for the variable. The rational expression is
undefined at any value that produces a denominator of 0.

To find the excluded values for a rational expression (the values for
which the expression is undefined), set the denominator(s) equal to
zero, soive, and those solutions are the excluded values. These
values are values for which the rational expression is undefined.

Example 1. For each of the given expressions, find the excluded
values (values for which the expression is undefined).

a X Solution: x-3=0
X—3
x=3
3 is an excluded value (a value at which the
~ rational expression is undefined)
Solvet 2x-5=0 -Iénsaﬂwcué’ecémgﬂe !
2;(-51—5“"’(;#5
b. 7+Xx ‘2}?""};‘ ,’ - : !/’:5‘(
s i | Tand 2 ove bk
Solues % men i LA -1 ayve A
2x -1 . 65-3}0(1«2) O //-i u‘fi‘“‘i&é‘ unlpes,
C. ————— - €ither -
x> —x—6 x-370,0/ X¥2Z Q/
X 3 & =7, K g
X=3 g8 K=7
_ Colve § x4 =0 fﬁ} :
d xX+7 Y are T .

¥2_0 - £
2 - - £ ;
x“ -9 (EF:%E} X+%) ; @uﬁe& skl T,

: - 2 = nd S
¥-3=Zp e RIIFO
Note: Portions of this document are excerpted from the textbook Intreductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Simplifying rational expressions:
Rule: If P, Q, and R are polynomials and Q and R are not 0,
then

PR_P
QR Q

Process for simplifyingf

1. Factor the numerator and denominator completely.

2. Divide both the numerator and denominator by the common
factors.

Example 2: Simplify each of the given expressions:
L Ax+28 _AX+T7) x+7

¢ DE wollW¥
20x _4*5*X 5x log-15= §.2x ~E3x
 ®C.(2k-3)
bX- = 3By —33X
J = ZefZxe~2)
L 10x-15 _ 5i(2x23) e —— -
" Tex—-9  3{2x-3) IV B
- 5. = xhex-y
3 x‘,ﬂi = E‘Kwépf .
= lelx~1)
X3 —x? 2 X-1) ' e
¢ X1 bl -0
= X
:
ot xz‘

Note: Portions of this document are excerpted from the textbook Infroduciory and
Intermediate Algebra for College Students by Robert Blitzer.



3/2q

Relationship between opposite factors: If two polynomials are
identical except that the sign of each term in one polynomial is
opposite of the sign of that term in the other polynomial, then one
polynomial is the negative of the other.

Simplifying rational expressions with opposite factors in the
numerator and denominator: The guotient of two polynomiais that
have opposite signs and are additive inverses is —1.

Example 3: Simplify each of the following. If the numerator and

the denominator contain opposite factors, the quotient of those i
factors is —1. S ivpwonie
x—3 L x—3 x-3 1 le2x= 2% |
a. Solution: —=——"7F=—=-1 = o f 2=}
3-x 3-Xx —1(X — 3) —1 mewwwmmmm
| 25 = (29 ~S)2x 15
ook el Sl =0 (S
=-%(2x-63
| e sx-5Y2 % #5) _ . 1¥15 st AT
ax?-25 _ Hx25 o (ERT ~— Z- A e bl 2 (w2 W X2
| % :;?\Z‘xwx?‘x ~xT 2 F
2 -Bx+6_ XSxtb P = Ei2e =~ (3 42% ~8)
d ——— 0 = e : 4 R
§-2x~-x? ~x*-2x¥E e
~ ¢ (52 2xx4 ) !
Applications: ‘ '
. _ . 250x
Example 4. The rational expression y = 100 —x models the cost,

in millions of dollars, to remove x percent of the pollutants that

are discharged into a river.

a. How much does it cost to remove 50% of the pollutants?—> %~5©
b. How much does it cost to remove 100% of the pollutants? > x = 10&

(a\) y= 15;3’550\) /A y= 150 (o) y = 256*{{95?)
120 ~ (507 ' FO0 ~ (106)
Y= 250659 /=80 Y= 25200023 | yudetined
Twsth g@ﬁ'%@ﬁmg%ﬁw T fewat 507t e Fsg%v%m é’é% {5 au grehuded wlne,
M@W@ﬁ?ﬁﬁhﬁd@ﬁﬁ?ﬁﬁmﬁ@ﬂ‘ﬁ% the textboaok Introductory cm'M 4 4 &}f Fhe f”“ﬁi %‘a v{.& )

Intermediate Algebra for College Students by Robert Blitzer W2 C swnot réwio

et R RO
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Answers Section 7.1

Example 1:
a. Excluded value (value for which the expression is undefined)
Is 3.
- - . .5
b. Excluded value is 3

c. Excluded values are -2 and 3.
d. Excluded values are -3 and 3.

Example 2:
X+ 7
a_ _—
) ¢
b. 2
3
c. X
Example 3:
a.—1
b. -1
xrs) | (2xe9)
3 | 3
L3 (x-3)
4+ X 4+ X

C.

Example 4:
a. $250 million
b. The expression is not defined at 100%, so theoretically it is not
possible to remove 100% of the pollutants.

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebrd for College Students by Robert Blitzer.



Section 7.2 Multiplying and Dividing Rational
Expressions

Multiplying Rational Expressions: If P, Q, Rand S are
polynomials, where Q is not zero and S is not zero, then
P R PR
Q S Qs

4

§

/24

Steps for multiplying rational expressions:
1. Factor all numerators and denominators completely.
2. Divide numerators and deniominators by common factors.

remaining factors in the denominators.

3. Multiply the remaining factors in the numerators and multiply the Qive watle

NOTE: You do not need a common denominator to multiply rational i

expressions,

x-2 2x+6 . (X- 2% 2(%4+3) o 2

rjlx-&-b oo K s,
¢ %"*‘3—-

S¢-10296 %~
= g‘{xma&}

Ax+Zl=2 L +2

Example 1: Multiply the given expressions, and simplify your resu:gzwm

2 73 5x_10 (xany Blx-2) >

x-3 3x+21 _ (x-30-2:(¥r?) _ |
T X+7 3x-9 ) 3AK-3y

2y 2y'-9y+9_ g (2/2): (b!/g)
3y—y?  By-12 -y (\_i._zg);! ‘20 (Zuj/i

C.

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.

=3+

3&@4 ? xwg 5

'(zﬁ- ?m:j 2%

3y-y*= —y “+2y
==Yy A3y
==Yy %)

€127 Yooy 4,
=425y
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Dividing Rational Expressions: If P, Q, R and S are polynomials,
where Q is not zero, R is not zero and S is not zero, then
P R P S PS

Q S QR OR

To find the quotient of two rational expressions, invert the divisor
and multiply.

Shule
Example 2: Divide the given expressions. Simplify your result. '
. X5 4x+20 x+5 7, Yxt2) = :(;;?
777 4‘x=+20_'—L '?qg? =
= P(x45) Ix-N2= 7%~ 2
= (X153 . »7{:( 6)
=-22.2.5
. _ H‘
, 4 w0 4 FIxHz :
" x—6 7x—42 X b 40 27/?1/\5
- 2:2 3 (x-&) _ _Z._ T
z 2L 1A = KT XX X
(X-6)-22:2°5 /0 =X
?‘i‘gx+é ﬁ
f(x+z)(x+§)
. x? +x xP -1 ?i?‘)( X -i-§z<+é= o = (K+Z)C?(—2)
-4 P +5x+6 XY ""l
= X (mﬁ ): éma‘)é,x-rg‘} ,&Qi)ﬂl} Xz—l“(x-YXﬂ)
~ ¢+ | (XD '
= 3. Clj -r-‘f)
o, 3 Ty - u/ -y M’sj
L 3y+12 yay-12 mie , Y-y (y2-4)
Y3 %Y=y w3y wbu—n z“j+3}{tg—§3
=20 D ENr) (4D 3.(-) F13q = Yy 13y
4e(y*3)(y- Dyt 4 ! | Yy
- = -3 "~+lj 122 (y1fy-3)
|
Note: Portions of this document are excerpted from the textbook Introductory and ?%i
Intermediate Algebra for College Students by Robert Blitzer. % é
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Answers Section 7.2

Example 1:

a 2
5

b. 1

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Section 7.3 Adding and Subtracting Rational
Expressions with the Same Denominators

Adding Rational Expressions with Common Denominators:

If P and % are rational expressions, then

R
P .Q_P+Q

RR R

To add rational expressions with the same denominators, add
numerators and place the sum over the common denominator. If
possible, simplify the final result. Recall that to simplify rational
expressions, you should factor both numerator and denomlnator

completely and then divide out common factors. | SPuL

_ o 2% ¥ Z2ebx12:5
Example 1: Add. Express your result in simplest form. Yi 2-(6x _yg)
2 Ox+7 _ %} GptF _ OXtF

Cx-4 x-4  »-Y x-4

4x+1 Sx+9 _ HrHl18xid [A: 20 (bx15)

' 6x45 6x+5  @¥t5 [+(6x%tS5)
= 11x +(0 = 2
bx +5 = 7.

Subtracting Rational Expressions with Common Denominators:

If E and % are rational expressions, then

P Q P-Q

R R R

To subtract rational expressions with the same denominators,
subtract numerators and place the difference over the common
denominator. If possible, simplify the final result. Recall that to
simplify rational expressions, you should factor both numerator and
denominator completely and then divide out common factors.

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



Example 2: Subtract. Express your result in simplest form.

L2 1 2x-] . elax-) - L
T 4x-2 4x-2 ’"5}4*?; - 3&{21{*’?} 2

¥ —3 7.x3 _3 _ ?-‘3’3 —'(?X’b*%)

2t 2%t LM . | 3
— Y 343 X L m 2B XM a2
ST 2 - axt 2exxxix X

Uoa

TPl

Yx-3 = 22x-2
=2 2x-t)

Adding and Subtracting Rational Expressions with Opposite
Denominators: When one denominator is the additive inverse of the
other (identical expressions except for opposite signs on each term),

first multiply either rational expression by ;} to obtain a common

denominator and then add or subtract as indicated.

Example 3: Add or subfract as indicated. Express your results in

simplest form.

4§ 2 4 ~1(2) 4 2
x-3 3-x x-3 -1(3-x) x-3 x-3

= 4 '.’9— - ._2_—_.,

.- - )(.5

b 6x+5 4x - bxt5 +(.—.|_ .~{:_.:;_';'
x—2 2 x %-2 (1) © /
_exts L ¥ o (o;s+5'i[-‘h<) - 2xt5
T %2 X2 ~+-Z X-7

3-x 2x-5 _ :}_“(—g),(ixé)

“ 37 7 x %+ [ (3«
. 3 -X x> Zpg‘-—’; 3 x +Zx -'5 % =2
T oxr ¥ X~ X-F

5D.W\C-
- (3»><§-r5+><
= X +{-3)
_ i
Fh(z—;:)'; 2+ X
= (¥ {-2)
-«K-*'L
(H} % 1-»)(
\ _ =x?

Note: Portions of this document are excerpted from the textbook Introductory and

Intermediate Algebra for College Students by Robert Blitzer.



Answers Section 7.3

Example 1:
10x+7

- x—4
b. 2

Example 2:

1

a. —
2

b. ﬁor 3
X X

Example 3:

2
a ——
X—3
2X+5
X —

b.

M

o
‘ >
N

*

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Section 7.4 Adding and Subtracting Rational
Expressions with Different Denominators

In order to add or subtract rational expressions that have different
denominators, you must first find a least common denominator and
then rewrite each rational expression as an equivalent rational
expression that has the common denominator.

Finding the Least Common Denominator

1. Factor each denominator completely.

2. List the factors of the first denominator.

3. Add to the list in step 2 any factors of the second denominator
that do not appear in the list. (NOTE: If a factor appears once
in the first denominator and more than once in the second
denominator, then you must add to the list the “extra” factors
from the second denominator.)

4. Form the product of each different factor from the list in step 3.
This product is the least common denominator.

Example 1: Find the least common denominator for each of the
following pairs of rational expressions.
7 13
a ——, —
15x> 24x
Factors of 1st denominator: 3,5,x,X
Factors of 2nd denominator: 2,2,2,3,x
Add to the first list any "missing” factor from the 2nd list: 3,5,x,x,2,2,2
[CD= 3#5#x*x*2%2%2=120x
Loy = (X=5){x+5)
5 3 x-S =1 (x"%)
b. 5 225 = (Rr5)XX5)
X -5 x*-25

} Lep= (x-5)lx 15)(x-5) =& '§ Y(x+5)
%225 = (X-SYw5)
KEAO %A T (X -5 ) X5 )

3 X
C. o ;
X2 -25" x*-10x+25

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Adding and Sub_tractin_g Rafi_d_na‘l Expressions That Have
Different Denominators: To add or subtract rational
expressions that have different denominators:
1. Find the LCD of the rational expressions.
2. Rewrite each rational expression as an equivalent expression
whose denominator is the LCD. To do so, multiply the & Dl
numerator and denominator of each rational expression by any ' '
factor(s) needed to convert the denomin.a_tor into the LCD. LeD=23x.2:2
3. Add or subtract the numerators, piacing the resuiting Gx=22.x
expression over the LCD. Tz 2:2:2%
4. if necessary, simplify the resulting expression. Led=2 q X
Example 2: Add or subtract, as indicated. Express your result in c_cD = Xej= X
simplest form. e x X
a. 6X‘+ 8x ex 4 83( 5 f/’) qu _
2o .21 o 20ia T 50 |
T 24 2 24% 2252 { X -BY x+5)
x ¥ l (ac %)
. S5
b. —+3= ¥ 7% . x ‘—"D'é‘( @0‘*"’)(" D
S 43¢ _ 5+3x / | - KP-2x-24= (X *wﬁx*‘i
kox i 2¢ 2¢
242
3 2 &
4X X 4 X X, %’?3 y ‘b
C. CE ""—"""'""-""- - e et iy
-5 x +52 x-5xxs)y (X 5? [ x-5) KTFx = (X 6K
— fx +. X —523 = ?ﬁﬁ'—i’i . . XZ?‘"‘X ©
(x5 rs)  Cx-5005) Ty gyiyes ™ (4%) - X%25 L
. S Z -

X X X (x-) , =X o) |

e e
& ax—24 w_7xe6 (X fo)(M) (x-—:)*fx"b)fx“') )
x&— )( : --x-—L{;( - h4 -—'X-—X —'-I)( - -5 X

(X)X I XYY (XIS Do A1)

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Adding and Subtracting Rational Expressions When
Denominators Contain Opposite Factors: When one denominator

contains the opposite factor of the other, first multiply either rational |
expression by —_—% Then apply the procedure for adding or

subtracting rational expressions that have different denominators to

the rewritten problem.

simplest form.

Example 3: Add or subtract, as indicated. Express your result in

x+7 x .4k SRS b N9
" or —12'16-00 dxz. €K
_ XtF AT FrF ) [Bx+Y
T Gxcz Wl T B axa) Bxty
. 3xXM25¢428 +(3% Z2xty22x -152»8?
e e
AU/ . B (-!)(_5_31_,
-1 y-y y= o BN Yyt
,.Slj__, -4 .9, -5y __, (_'iﬂ.)
‘:11’*-4 Yy o oo Y gty \4n
YhSy S . AUgT-Sy (49+5) .
ENCTLCE) g (4t og——i) yl ‘é*‘)@f"‘i
= =y rS)
(q-i—:i’}{%"‘!}

Note: Portions of this document are excerpted from the textbook Infroductory and
Intermediate Algebra for College Students by Robert Blitzer.

%/

1 (l6=9¢?)
= b +9¢T
f@ﬂ*%

Ix-2 =33x -3 4
=3 (3)(-—‘@)

‘t’ K = B3
u:b 36x—-6)(3m

_(_x PR3x4 u)
= 2> +¥x +2x 1
= 31:1 ?‘ZSX 28

342122 128

=3x % D

Priwe
Vogsin | ( Zzi

Caplar!
zw

| 5
| la-g) =g 4y

=99

'0{,-—\)(%)
%
Lh= Y (y-) %‘0
- (gh)= '5%-’53
“h}?’ 54
=Yy —y.5

=y ({y 45D

\ R ity




Answers Section 7.4

Example 1:
a. LCD is 120x*
b. LCDis (x - 5)(x + 5)
c. LCDis (x - 5)(x +5) (x-5)

Example 2:

41

a, -
24x

b. 9+3x , . 3x#5

X p .4

x? —X

C. —
xX°—-25

—5x

(..jf: (x—8)(x+4)(x-1)

Example 3:
5 3X2i +22x+28

- 3(3x—4)(4+ 3>ﬁ<)
—(4y+5)

(y+1){y-1)

b.

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



7.5 Complex Rational Expressions

Complex rational expressions have numerators or denominators
containing one or more rational expressions.

Simplifying a Complex Rational Expression by Dividing:

'Y 2

Follow these steps to simplify a complex rational expression by
dividing:
1. If necessary, add or subtract to get a single rational expression in
the numerator.

the denominator.
3. Perform the division indicated by the main fraction bar: invert the
denominator of the complex rational expression and multiply.

2. If necessary, add or subtract to get a single rational expressionin |

| SDUAY_

4. If possible, simplify.
Example 1: Simplify each compiex rational expression by using the
division method. 5x .-2.}__;’ EK-H
2 2 4 X
5 > T x (‘6" Q ( > 5
' 1 .L 2 3?05"!
3+; o _5_}( . ;.........g. 5‘7‘."2
| LR+
- -7
7 (4- 2.2 s T ,.(_i_)
oy 75 ( ) - ( 9 )
= [ L_—?L)_(_%._ﬁ, ,_}} {43 = (/ ‘)
y
| m...i
g TN b 24 -2
8 2 ¢ 2 ‘5:(8-zx:_,/9_ré)
c. X X © AR &
108 =G X=X %) - s..’-zw-),(_.xi
X X2 '}{z’ / fhyg =
z =2 XY - x4

Led= ]
.,,...,iﬁ,'

5/“2 X ."‘2)(-; g

= x+f-2}{-*
 Fx-¢)
"“““‘““-—_....,_.,.—__

IOx~lo= 2-5x~2 :
=2 (5%-*%)

"‘-9 m(x&a}(g-z 3

2 (,5%“%} 5)(—3 | Xzﬂgg“(gmz};%@‘é

d X+2 x x—2 - 5(“!‘7) X’Z x'u-[ o = b B ﬂ
’[ x-2 {: x-y «-!2{;§w2xﬁm2
}f%"& wgf i K'&’ZXX’“Z} 5‘ L,

Note: Portions of this document are excerpted from the textbook Infroductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Simplifying a Complex Rational Expression by Multiplying by the
LCD:
Follow these steps to simplify a complex rational expression by
~ multiplying by the LCD:
1. Find the LCD of all rational expressions within the complex
rational expression.
2. Multiply both the numerator and the denominator of the complex
rational expression by this LCD.
3. Use the distributive property and multiply each term in the
numerator and each term in the denominator by the LCD. Simplify.
No fractional expressions should remain (that is, the numerator
should be a polynomial and the denominator should be a
polynomial.} This process is called clearing fractions.
4. If possible, factor and simplify.
Example 2: Simplify by multiplying by the LCD. ~
Lep=X 2 15 2% X B ...ZX g~2X = 2518
, 5—; n_; 0D 3"{“\}’51{’& ._E A Sx m"zm = “'Z(K"é>
a 1 2, W:_ﬁl): 3ry £ Sxwy e
S+ G Txj\w T 0x-6 = 2(5x-3)
Ko = (XATYx2)
L:L‘)’:f 7 3 ﬁg z‘z i
4—— H-ZY 3 U4y Py
b. _ Y = :;. 2‘.;_;__5': ‘ ¥ = .ﬂ
3-2 |5 Tj 39_29 3472
y 9
Loy = vt P 2 PRk : _
8_2 (2 .2\ x4 B¢ Ix 2% _~2(x~Y) _=(X)
2 x ={ X _F P X L e e
¢ 10 6 |1 _g ’g“x?_g“ 10x? g,%g T -6 25x3)  5x3
- 4 x’l ’mj ® &
X X \ é.
Lep= Gead X2y _ _ )
T B e L I e e
d X+2 x-2 =|X2Z e s — 5
' 5 5 | el 5 o
2 PRI Y ] = =
2 _4 (xR b =

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Answers Section 7.5

Example 1:
- 5x-2

a.
3x+1
4y -7

Jy-2
C. 4-X or = X‘L’_

5x—3 v
-12 12 E
d —or ——
5 5

Example 2: The answers are the same as for example 1.

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Section 7.6 Solving Rational Equations

Solving Rational Equations

Follow these steps to solve a rational equation:
that make a denominator zero.

LCD of all rational expressions in the equation.
| 3. Solve the resulting equation.

1. List restrictions on the variable. Avoid any values of the variable

92 U —

2. Clear the equation of fractions by multiplying both sides by the | v (, = (-4 Y#y

Ty 2

4. Reject any proposed solution that is in the list of restrictions on thejp— (4= B | )
variable. Check other proposed solutions in the original equation. Byt

f

%
Lepz K Example 1: Solve each of the following rational equatlons
o x+3=1 \ cheele ! Lbf)+ - w) @*ﬁ} 'i%
' . . Y
X[ X +37=X. 1 4§84 +j],._ S [4-2) A (A
e b +3=14
R 0
- r3 =\ 3= 1414
e Lo 16 r3‘-"f;'s TRuE !
%= x+4)=0 P s _
e | e The solckion st s 74,15
XY =0 0 KIH=0 L
x=4 *=Y
Lep =y , 4
Y 4.7 | s
-2—-3 '['H" -".i \ U:\} : 7 m%gmﬁsh g.e?{"ag 5"'?
. 137473
' "——wg)g [6 -j:ho - g.1.2
& BT gy =Ty (9 =8) z %&z
0:.% 'F‘?'j -8 %"tg’
O=ly+ 82y - Tope !
gl.‘\"\'\tr
n+g =0 o0 ujvl:o
y=% 4=t <
Note: Portions of this document are excerpted from the textbook Introductory and

Intermediate Algebra for College Students by Robert Blitzer.
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Sdyle
24222~
LCy=2e (y=1) T (q~1)
; TN S e
C. + i The Solution S@i‘ (g 2?
2y'—2 |
;2(3‘ -—Q_E_Z___%F{ +
3+ Hyd =
4 +27 Y
—2 ¥y +2.=-2+Y
w=12
R
Kex-b
=( RARYRT)

Len = 6(’2)(_7('*737 !

- x=3 x+1 2x* —15
d. +

: x—2 x+3 x*+x-6 | | cheekt
{x@fﬁx@) f23 fé'... (X-2Yx43) [ 2 %2 _“‘% @ﬂ_; (h _ 204015
' (x2 " X %3,,,@ \ L -*‘?’-)(X‘*%U @z e -6
(#-3Xx43) + (x+Yx-D) =I5 / 5=zl

T —- — Ot _
ERTmX S =2 15 o o R
~2XTHIS 2 —f = 2P IS ¥ 256 Y Ty Jo
—x + 4= O ,EL,.?_:_-‘-}
X Py 04X 't
Lf:X TrRUE, |
ith}s! e p—

ELTEM 5@3%‘*’7‘5% &'3‘ (s ?*3

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



Applications of Rational Equations:

w/a@g

equation.

variables.

To Solve Applied Problems Using Rational Equa‘tio‘ns:
1. ldentify the quantity represented by each variable in the rational

2. Plug the known quantities into the equation for the appropriate

3. Solve for the unknown variable.

Example 2: The rational expression y = 10

250x
0—x

models the cost, in

millions of dollars, to remove x percent of the pollutants that are
discharged into a river.

a. How much does it cost to remove 50% of the pollutants?
b. If the government commits $375 million for this project, what
percentage of the pollutants can be removed?

A x=50
FW\A US
Lj . 25050
(00— (50)
U} =260

.fﬁdg T4 S‘dom\t{ Cﬂs+

& lqpro):i E7 | (}(? L&
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Note; Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



Answers Section 7.6

Example 1:
a.{4, -4}
b. {-8,1}
c.{2}

d. {4}

Example 2:
a. $250 million
b. 60% will be removed

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Section 7.7 Applications Using Rational Equations and
Proportions

Solving Application Problems

Follow these steps to properly show your work when solving an
application problem.

Step 1: Let x represent one of the unknown quantities.

Step 2: Represent any other unknown guantities in terms of x.
Step 3: Write an equation that describes the conditions.

Step 4: Solve the equation and answer the guestion. |
Step 5: Check the proposed solution in the original wording of the
problem.

Problems Involving Motion

To solve problems involving motion, the formula that relates time
traveled to the distance traveled and the rate of travel is needed. The
formula is:

Distance traveled

_ Rate of travel
Use a,charf to organize the information in the problem.

Time traveled =

Example 1: You can travel 40 miles on a motorcycle in the same

ﬂw \’\oe’— time that it takes to travel 15 miles on a bicycle. If your
jr .{- yoo° motorcycle’s rate is 20 miles per hour faster than your bicycle’s,
o .c»@ﬁ find the average rate for each.
Let x be the rate of the bicycle. -
. _Distance
Distance Rate Time ==
40
Motorcycle 40 x +20 X+ 20
15
Bicycle 15 X X

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



Now, write your equation by setting the times equal to each | A

other:
“0__15
x+20 X
Solve this equation, and then express your result in English
words. Leh= y . {Ki’f’é‘ﬁ‘}
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Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Example 2: The water's current is 2 miles per hour. A canoe can
travel 6 miles downstream, with the current, in the same
amount of time it travels 2 miles upstream, against the current.
What is the canoe’s average rate in still water?

Write a statement identifying what x represents, set up a chart
to organize the given information, then use the information in
the problem and the chart to write an equation. Solve the
equation and write your result in Engllsh words.
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Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Problems Involving Work

To solve problems involving work, the formula that relates the sum of
the portions of the job done by each participant to the complete job is
needed. The formula is:

Fractional part Fractional part AV ”“’;%:""
ofthe job done by +  ofthejobdoneby = @ Jele
the first person second person

Use charts to organize the information in the problem.

Example 3: A pool can be filled by one pipe in 3 hours and by a
second pipe in 6 hours, How long will it take using both pipes
to fill the pooi?

Let x be the number of hours to fill the pool when both pipes

are in use. o 7 hwoout of
“age sbwote Aw'a&&Q vove.
' / ' ©“.
Fractional | Time working | Fractional part of
part of together pool filled in x
pool filled hours
in one
hour
1 X
Pipe #1 3 X 3
1 X
Pipe #2 6 X 6

Now write an equation, solve the equation, and write your result

in English words. / nuwber of Tal g’

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.
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Problems Involving Proportions
A proportion is a statement that that equates two ratios.

Cross-Products Principle for Proportions
If gzg, then ad=bc (b=0 and d=0)

The cross products ad and bc are equal.

Solving Applied Problems Using Proportions

1. Read the problem, identify the quantity that you are solving for,
and let x stand for that quantity.

2. Set up a proportion using the given ratio on one side and the ratio
containing the unknown quantity on the other side.

3. Ignoring units, apply the cross-products principle.

4. Solve for x and answer the question in English words.

Note: Portions of this document are excerpted from the textbook fnfroductory and
Intermediate Algebra for College Students by Robert Blitzer.



Example 4: The maintenance bill for a shopping center containing
180,000 square feet is $45,000. What is the bill for a store in the
center that has 4800 square feet? (Assume the bill is shared
proportionally by all of the stores.)

Let x be the bill for the 4800 square foot store.
% ‘{S OO0 v atenounee

7}/ 24

¥ ¥ WA R e

$45,000 x fose -
180,000 4800 wnts " Tg0006 g, ++ 4800 9. &,
Solve the equation and write your result in Engllsh words
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Problems Involving Similar Triangles
In similar triangles, the measures of corresponding angles are equal,
and corresponding sides are proportional.

In the similar triangles below, the angles A and A’ are equal, the
‘angles B and B’ are equal and the angles C and C’ are equal. The
corresponding sides are proportional:

a__g_ C
a b ¢
A C

Note: Por D of this document are excerpfed from the textbook Introductory and
Intermediate Atgebra for College Studenrits by Robert Blitzer.
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Example 5: Use similar triangles and the fact that corresponding
sides are proportional to find the length of the side marked with an

Lett w=\enghn L Bl
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Note: Portions of this document are excerpted from the textbook Infroductory and
Intermediate Algebra for College Students by Robert Blitzer:.
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Answers Section 7.7

Example 1: The rate of the motorcycle is 32 mph, and the rate of the
bicycle is 12 mph.

Example 2: The rate of the canoe in still water is 4 mph.
Example 3: Together the pipes fill the pool in 2 hours.

Example 4: The maintenance bill for the 4800 square foot store is
$1200.

Example 5: The length of side “x” is 8”.

Note: Portions of this document are excerpted from the textbook Introductory and
Intermediate Algebra for College Students by Robert Blitzer.



