@ Ch.1 — Fundamentals

Section 1.4 - Rational Expressions

- A quotient ewwss of two algebraic expressions is called a fractional expression
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2x y-2 x3—x
x—1 y2+4 x2-5x+6

- The domain JlsJl of fractional expressions are all values of x such that the denominator

plaall # 0 i
1 lxclo slacdl S

D: {x|x # 1}

1
Example: —
x—1

Example 1

Find the domain of the following expressions.

(a) 2=

(b) ==
(c)

x2-5x+6

Solution

(o)

Uo) \I;::' =7 > =O
D - Lz\x)»%
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(¢c) x—5x% ~6=zo0 = ve =3 =T
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Example 2

P |

x2+x-2

Simplify the rational expressions

Solution

M"-"’“) = -\
(x+2) (% xX Xt

- Multiplying and dividing rational expressions

A C _AC
B D BD
A C _AD _AD
B D B (C BC

Example 3

o . X%+2x-3  3x+12
Perform the multiplication and simplify ———-
x“+8x+16 x-—1

Solution

(z+z>)g,z,:r)"‘_ % (e ETr)
(X4+W) (XY _e= '

?3(x;+‘3
=< X
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Example 4

- . x—-4  x?>-3x-4
Perform the division and simplify =
x%2-4  x2+5x+6

Solution
2 4
x*F 25 —3x -4

et . (OedD)(x—=Ty
(e wTY)(2-E) (Ze=TY(k 1)
> &+~ S

(7(—-1-) (X \_\)

—
a—

- Adding and subtracting rational expressions

A C AD+CB
+

B~ D BD

Example 5

3
Perform the indicated operation and simplify o + e

Solution
(e ) +3(-\)  Bxa 6 3 -0

(x -\)(x-»l\ Cx=") (<)

1ra o =—_;t(:.x+\3
()Y (>1) O ) x 1)

—
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B+ C B C
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Example 6

Simplify
11

(@ >

4 1
ath _a
(b) 422

Solution
@ ()=~ 2)
. A
SH(Z ) (-2
x_-\-") R x-=
> x
—_  x x 3 — I,Lxﬁ-‘ﬁ)
J -2 @ (X =D
L‘D)La\\-&h -l_\) %k
a-LG\-\-\f‘):— _ o‘_..a\-\m- \
(e+W) < ' o (axW) W

_ ¥ \ o\

oWy Xzl
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- Rationalizing the denominator or the numerator

A+ BVC Jsb Sle alaall ol bl oS 13]
conjugate G8hall (§ wxall sinl Ho palnil gedais

(A+BVC)(A-BVC) = A?-B%C

Example 7

Rationalize the denominator or the numerator.

1
(a) 1+/2
(b) Va hh—2
Solution \ \ — =
(& ——m— -

\ 12 \—- =

_\‘7_
- -\

L\’) ‘I'-’b-\-\'\ i ; J‘-k-\-\m y
~ \‘ ot -

WA XK
W (e +2) KRR+

{

(s 2

\)
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Problems

- Find the domain of the expression.

x2+1

(a)

x2—x-2

:!L—-x—z- = o
Ci_-,_)c-;‘_—t-()::
> ==\

2t = 2

D._ FK// i"\ll‘l)
e\ 7¢.=f—"\17l=l"7-§l
(—eo, =) U\ 2)U(210)

—_—
-

(b) 2=

x+1

cw‘
D: (o, ) <« f/'f;"“a“’ 5

= {7(_‘ 7.7/01‘3
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- Simplify the rational expression.

x%+5x+6
x24+8x+15

(a)

— M('x -\-'2.-)
M(“‘*S)

><..-\‘2-
>+S5

\

(b)

1—x2
31

X

(l—x\k\*”)

(se-\) (7;_2_..\-31.-\-‘)

B __M Cr v )
.B»KTZzﬁJL*O

Y ( \-t—><..3

m—
=

71.2--1—"-’-*"\
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- Perform the multiplication or division and simplify.

x*+2x-15 x-5
x2-25 x+3

(a)
_ (2w (x—3) =S
(e rs) (=5 it

_ > — 3
¢ + S
2x+1 | 6x%—x-2
(b) 2x2+x—15  x+3
_ 27 >\ > &~ 5
- ' 2

Czx—3) (42D (z22+T) (32 -2D

—
——

C‘zz.—‘5) ( 2x-2)
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- Perform the addition or subtraction and simplify.

(a) — - —
S (Zext) — \ ()
(e V) (e 20
_ Zrx b — 22—
Ge ~\)( > ~2)
. 2% S5
( 7wty (r2)
(b) 5 3

\ o 7&._‘\8 ?(51—q>

@=—3) (2= -3
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- Simplify the compound fractional expression

i

/\
X
1
N——
Y

X
N

K
I

) —>e—
T e \ - 2
\ — 2 >=

1 1
(b) 1+x+h 1+x

h
\ B \ . L\
N\ e abe > +|~ )

CGuah)— vk L
QO+ rh) (Zrhk) 2

2t -\—)(— \ — =K
W (\+ ,L.\_l,\§L:e:_-1—\ﬂ_)

g
W(\+ x b)) (e+h)

1\
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. . . 1
- Rationalize the denominator ——
5—V3

\ . sz
s_{7 s+~{z2
_\ (= =)

2S5 —3%

s+ {1z

I 2y

. . 1-/5
- Rationalize the numerator 5

\—\(5 . \+J§_
3 \+~ (s

\ =S
2O+

—

\

— 4
‘Q-'e-'SE
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