Rational Expressions September 26, 2016

GOALS: P.6 Rational Expressions

1. Recognize Rational Expressions as the quotient of
polynomials.

2. Understand restrictions on the Domain of Rational
Expressions.

3. Simplify Rational Expressions by finding Common
Factors in numerator and denominator and reducing
to lowest terms.

4. Perform operations of addition, subtraction,
multiplication and division of Rational Expressions.
5. Use the Multiplication Property of 1 to simplify
complex fractions.

Study P.6 CVC 1-9, # 1-13;
15,19, 23, ...77; 53

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homeworl k

College Algebra & Trig Home Page

P.6 Rational Expressions

Rational Expressions

1. Quotient of Two Polynomials

4\—)(
1 X+g %

&2 X2 - 9 12)(2

2. Not defined when denominator = 0.

>
X 21
X?EO ¢-3’ +3 \L*!\\

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

a
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P.6 Rational Expressions

To Simplify Rational Expressions

%
A X+3 3

3% X9 ¢
1. Look for common factors. P
on factor o oo
No com X +3 (209"

Common factors include binomials as possibilities

2. Reduce to Lowest Terms (RLT)

Xx+3
x2-9

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
a

College Algebra & Trig Home Page

P.6 Rational Expressions
Factor easiest first.

4x -8 Look for the same factor(s) in other part.
X2-4x+4  |f no common factor, then already simplified.

Simplify:

4 is not a factor of the denominator.
4(x-2) Is (x-2) a factor of the denominator?
( ? )(X-2) Substitute 2 into denominator:
22-4(2)+47?0

Factor easiest first.

Simplify: Look for the same factor(s) in other part.
x2-8x + 16 If factor, th Iready simplified
no common factor, then already simplified.
3x -12
— 3 is not a factor of the numerator.
- ( ? )(X'4) Is (x-4) a factor of the numerator?
3(x-4) Substitute 4 into numerator:

42 -8(4)+ 16 2 0

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
a2
i College Algebra & Trig Home Page
s
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P.6 Rational Expressions
Factor easiest first.

Simplify: Look for the same factor(s) in other part.
4x - 8 If no common factor, then already simplified.

2 .
X 4X + 4 4 is not a factor of the denominator.

Is (x-2) a factor of the denominator?
4(x-2) Substitute 2 into denominator: 22 -4(2) +4 ? 0

(x-2) (x-2)

RLT using multiplication
property of 1

X2 = 8X + 16 Factor easiest first.
Simplify: 3X _1 2 Look for the same factor(s) in other part.

If no common factor, then already simplified.

= (x-4)(x-4)
3(x-4)

RLT using multiplication
property of 1

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

College Algebra & Trig Home Page

P.6 Rational Expressions

Simplify: ;4)(—'8
X2-4x+4
4! X-2 ) Factor easiest first.
(X-2) (X-2) Look for the same factor(s) in other part.
If no common factor, then already simplified.
4 , (x-2)
(x-2)  (x-2)
4 RLT using multiplication
(X-2) property of 1

Simplify: X2-8x+ 16
3x-12 Factor easiest first.
Look for the same factor(s) in other part.

If no common factor, then already simplified.

X-4) = (x-4)
3(X_4) 3 RLT using multiplication
property of 1

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

College Algebra & Trig Home Page
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P.6 Rational Expressions Factor easiest first.

. . Look for the same factor(s) in other part.
Slmp|lfy2 If no common factor, then already simplified.

X2 -14x + 49
X2 -49

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

College Algebra & Trig Home Page

P.6 Rational Expressions

Simplify: X2 _ 14X + 49 - ( >( _~ —  Factor easiest first.
X2 - 49 (x+7)(x-7)

(x - 7> ( x _’22_ Look for the same

factor(s) in other part.
(x+1)x-7)

/
(x - 7) (%’?__)__ RLT: reduce to
( )( +_7 ) (,x,‘/ﬁ/) lowest terms.

X-=7

— /
X +7
’
Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
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P.6 Rational Expressions

Operations with Rational Expressions
Same as with Numerals

1. Multiply, Divide.

i.i: i £=
b d

2. Add, Subtract

i+£: d bc
a3C- @3ic " d bd
b b RLT; b,d#0

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

O'|m

o d -
C

(@a (o))
1

O
O

) a
College Algebra & Trig Home Page

P.6 Rational Expressions

Multiply: 6x+9 ., _x-5
3x-15 4x + 6

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

Ls
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P.6 Rational Expressions
X2 -4
x2+ 3x-10

Divide: X2 +5x + 6

X2+ 8x + 15

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page

T'eTs £ X)L

Homework

P.6 Rational Expressions

Divide: x2 -4 . X2 +5x+6
x2+ 3x-10 x2+8x+15

X2 -4 x2+8x+ 15

x2+ 3x-10 X2 +5x + 6

G (X2  (x+8) 3

TS D) Cxra)(x2)

(rra) (62 () (x43)
Cxt2)(x-3) Ors) (xH3)

=I1-1=

1,x#-2,2,-5,-3

Class Notes: Prof. G. Battaly, Westchester Community College, NY

College Algebra & Trig Home Page

Homework
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P.6 Rational Expressions

Divide: X2 - 1

X2+ 5x + 6

X2+ X .
X2 - 4

(1-x)(e-
ZhTe-#x . T(ERX)X
Class Notes: Prof. G. Battaly, Westchester Community College, NY ~ Homewor "
College Algebra & Trig Home Page s
P.6 Rational Expressions
Divide: ~ x2 + X X2 - 1
X2 - 4 X2+ 5x + 6
w(x+D | (x+) (Y-I)
ma)(x-x} )b+ )
XxGerr) | xy2)otz )
EDE-D CxtDke-1)
XxCean) | (kva) (43)
(-OCx+D &) 1)
T Ve
‘CX:@_Q_'_)___ ——-""“' CX(x+3) X #-3,-2-11,2
(x-2)(x-1)
Class Notes: Prof. G. Battaly, Westchester Community College, NY "~ Homewor k
College Algebra & Trig Home Page 3
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P.6 Rational Expressions

Subtract:
2x+3 . _3-X
3x- 6 3x-6

common denominators

perform subtraction

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

College Algebra & Trig Home Page

P.6 Rational Expressions

Subtract: % - 33-—)(6 common denominators
X - X -

perform subtraction

a3 yy 3 3tx
3(x-2) T T oo

— 3X A

— — —
— et
2 (x-1) X=2
Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
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P.6 Rational Expressions
SUbtraCt: 4 3 Find common denominator:
-_—

X X + 3 Rewrite each as an equivalent expression with the
common denominator, using the multiplication
property of 1.
Perform subtraction.

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

College Algebra & Trig Home Page

P.6 Rational Expressions

Subtract: (
4 - i Find common denominator: >( X +
X X +3 Rewrite each as an equivalent expression with the
common denominator, using the multiplication
property of 1.

L'[ X*f— 3 )( 3 Perform subtraction.

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

College Algebra & Trig Home Page
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P.6 Rational Expressions

Subtract; 3x - Xx+4
X-3 X+ 2
3x_ (1) - (?) (x+4)
(x-3) (x+2) (x-3) (x+2)

2. 3.9,

* 2 . A
2 3 ¢ ¢ 6

Find common denominator: (x-3)(x+2)

Rewrite each as an equivalent expression with the
common denominator, using the multiplication
property of 1.

Perform subtraction.

College Algebra & Trig Home Page

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Homework

P.6 Rational Expressions

Subtract: 3x - x+4
X-3 X+ 2
33X (x+2) _ (x-3)(x+4)
(x-3)(x+2) (x-3)(x+2)

> (Krn) -3 +9)
KN EKE)  (R-3)(K)

= 3D+ x-1]
(xe3) (x+2)

- 3x R = -x +12
(X3) (x+3)

College Algebra & Trig Home Page

Find common denominator: (x-3)(x+2)

Class Notes: Prof. G. Battaly, Westchester Community College, NY

Rewrite each as an equivalent expression with the
common denominator, using the multiplication
property of 1.

Perform subtraction.

AX EEX+1]

(x3) (x4+2)

( 1C )=2f
( HLr=35
(-1¥
2"
2.3 5
4-4  5from diff; . opp. signs,

but then get -24 # 24.
So PRIME

Homework

© G. Battaly 2016
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P.6 Rational Expressions

Subtract: X - X
X2 - 2x -24 X2-TX+6

Find common denominator:

Rewrite each as an equivalent expression with the
common denominator, using the multiplication
property of 1.

Perform subtraction and simplify.

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

College Algebra & Trig Home Page

P.6 Rational Expressions

Subtract: )
Find common denominator: (X‘M?()‘X&él <X‘ /

X @ - X
X2 -2x -24 X2-7x+6
OXCHY-6) K=&

Rewrite each as an equivalent expression with the
common denominator, using the multiplication

X X~ X x Ly property of 1.

.

—

()‘)f V)(X ‘b) . X"'T (x “D(x"é X'I'L{ Perform subtraction and simplify.
X (x-1) =% (9 X'-x _x X
DO G-D N
_ -S5A
B+¥) (x-0)(x -1

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

College Algebra & Trig Home Page
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video: complex fractions
__http://www.battaly.com/algebra_trig/videos/complexFractions_small.mp4
http://www.battaly.com/algebra_trig/videos/complexFractions/

P.6 Rational Expressions

Simplify Complex Fractions:
use the Multiplication Property of One

1 X # 4
4 ’ RLT
Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

College Algebra & Trig Home Page

P.6 Rational Expressions

Simplify Complex Fractions:
use the Multiplication Property of One

MP1, DP

x-4 =1 X#4
’ RLT
4(x-4) | 4
Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

College Algebra & Trig Home Page
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P.6 Rational Expressions >impity L’Omp!ex _rracuons.
use the Multiplication Property of On
X
X-2 +1
3
+
X2 -4 1
Class Notes: Prof. G. Battaly, Westchester Community College, NY _ Homeworl "
_ College Algebra & Trig Home Page a

September 26, 2016

P.6 Rational Expressions SIimplity Complex Fractions:

use the Multiplication Property of Ong¢
X 4y
x-2 . (x+2)(x-2)
3 (x+2)(x-2)
X?-4 1

@*lﬂﬂyya
Y (%t D—) + &K*D(y ?-> *—?g'("“y‘ D 4 (xs V-
R e
3+ (x+)(x-2)

XA =Y 24y
2+ X*-Y X* -
_alxtd) _
(x+\ ()c'b (2= -2
CH+eN =1
2(x+ »)(x- )> .
S (- e

College Algebra & Trig Home Page
"!w
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Another approach:

— then simplify (divide)
—Z <
X -4
>
o AX-L - »%:—4
T X
Class Notes: Prof. G. Battaly, Westchester Community (innege. NY Homeworl k
a

__College Algebra & Trig Home Page
&

P.6 Rational Expressions

6 - _1

X2 +2x-15 X-3
X +5)~ 3)

1
X+5

Simplify:

+ 1

LCD =

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework

Ls
College Algebra & Trig Home Page
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P.6 Rational Expressions

6

G — (x+ §>
-4 OFS KD

.........
,,,,,,,
.......

-
-
.........

Simplify: T _
Eap x3 @oky
)(1—5 + 1 @*@@VS}

- X

e

X-5F X 2% 75

) =X
Lot ga(ehomih#\rr

.S nol o

Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
College Algebra & Trig Home Page s
P.6 Rational Expressions
Divide:
1+ /1 _ _1
X?-2x-8 X-4  x+2
Can rewrite as complex fraction:
1
X2-2x-8 (x-4)(x+2) 1
Y —_ -
1 _1 (x-4)(x+2) (x+2) - (x-4)
X-4  x+2
6
Class Notes: Prof. G. Battaly, Westchester Community College, NY Homework
College Algebra & Trig Home Page “
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