. . Add r:md Subtract Rational Expressions
@ Add or subtract with like denominators

Perform the indicated operation.

a. 7 3 b. 2x . L
4x T 4x x+6 x+6
SOLUTION
a. /7 ., 3 _7+3 _10_5 Add numerators and
4x T dx 4x dx — 2x simplify result.

b. 2x 5 _2x-5
x+6 x+6  x+6

Subtract numerators.
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Add and Subtract Rational Expressions

_GUIDED PRACTICE Etu@deinidln

Perform the indicated operation and simplify.

a. ! + 5 = 71—=5 = 2 _ 1 Subtract numerators
12x " 12x 12 12x  6x  and simplify results .
2 + 1 2+1_ 3 _ 1  Addnumerators and
3x2 3x2 3x* T 3x2 x? simplify results.
4x X 4x—x 3x 3x
C. _ — — — .
0 xD o)) 7 ~3x_72 Subtract numerators
dx 2 242 2(x*+1) _ .~ Factor numerators and

"2+1 T2+ 1T 241 T 2+l simplify results .
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DCNILNWY Find a least common multiple fﬁa&dﬁjlmr)aCt e Erpressene

Find the least common multiple of 4x> -16 and
6x> —24x + 24.

SOLUTION
STEP 1

Factor each polynomial. Write numerical factors as
products of primes.

42— 16 = 4(x2 - 4) = 2)(x + 2)(x — 2)
6x2 — 24x + 24 = 6(x2 — dx + 4) = (2)3)(x — 2)?
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. . Add and Subtract Rational Expressions
@ Find a least common multiple (LCM)

STEP 2
Form the LCM by writing each factor to the highest
power it occurs in either polynomial.

LCM = (22)(3)(x + 2)(x — 2)2 = 12(x + 2)(x — 2)?
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- . . Add and Subtract Rational Expressions
@ Add with unlike denominators

Add: 7 ., _ «x
Ox? = 3x%+ 3x
SOLUTION

To find the LCD, factor each denominator and write
each factor to the highest power it occurs. Note that
Ox?=32x2and 3x2+3x=3x(x+ 1), sothe LCD is 32x? (x + 1)
=9x2(x11).

7 X 7

_ X
0x2 32 +3x ~ 0 T ax(x+1)

Factor second denominator.

7, x+1l  x . 3x
Ox2 x+1  3x(x+1) 3x

LCD is 9x%(x + 1).
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Add and Subtract Rational Expressions

249 3Y Add with unlike denominators

_ _Ix+7 N 3x2 Multiply.
Ox?(x+ 1) Ox*(x+ 1)
_ X2+ Tx+7 Add numerators.
Ox?(x + 1)

http://www.classzone.com/cz/books/algebra_2 2011 na/book _home.htm



o . - Add and Subtract Rational Expressions
@ Subtract with unlike denominators

Subtract: x+2  2x-1
2x—2 x*—4x+3

SOLUTION
x+2  2x-1
2x —2 x2—4x+3
— 226;'_21)— (x:%))c(;l 3) Factor denominators.
x+2  x-3 —2x—1 2 [CDis2(x—-1)(x-3).

“2x—1) x-3 (x-DEx-3) 2

__xX*-x—6 _  —4x-2 Multiply.
2c-Dx—-3) 2(x—1D(x—3)
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Add and Subtract Rational Expressions

LU U4EEY Subtract with unlike denominators

_ X—x-6-—(=4x-2) Subtract numerators.
26— 1)(x—3)

_ _X°+3x—-4 Simplify numerator.
2x—-1D(x-3)

_ =)(x +4) Factor numerator.

2x=1)(x—3) Divide out common
factor.

_ x+4 Simplify.

2(x —3)
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G U I D E D P RACTIC E ) for Examples 2, 3 an(fdzl-and Subtract Rational Expressions

Find the least common multiple of the polynomials.

5. 5x3 and 10x*—15x

STEP 1
Factor each polynomial. Write numerical factors as
products of primes.

5x3=5(x) (x?)
10x% - 15x =5(x) 2x—3)

STEP 2
Form the LCM by writing each factor to the highest
power it occurs in either polynomial.

LCM =5x3 2x—3)
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G U I D E D P RACTIC E ) for Examples 2, 3 an(fdzl-and Subtract Rational Expressions

Find the least common multiple of the polynomials.
6. 8x— 16 and 12x* + 12x - 72

STEP 1

Factor each polynomial. Write numerical factors as
products of primes.

8x—16=8(x—-2)=23(x—2)
122+ 12x—-72=12(x*+x—-6)= 4-:-3(x—2)(x+3)
STEP 2

Form the LCM by writing each factor to the highest
power it occurs in either polynomial.
LCM=8-3(x—2)(x +3)

=24(x—-2)(x+3)
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"GUIDED PRACTICE |

SOLUTION
3 1

4x 7
3 7 1

for Examples 2, 3 and 4

4x

dx 7 7

21 4dx
4x(7) T(4x)

21 —4x
- 28x

" 4x

Add and Subtract Rational Expressions

LCD is 28x

Multiply

Simplify
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Add and Subtract Rational Expressions

gelblin]oo R VN3 [ei 9 for Examples 2, 3 and 4

. 3x?2 +9)62— 12x
SOLUTION

1 X
3x? " Ox? — 12x

1 X

= 3.2 +3x(3x—4) Factor denominators
_ 1 3x- 4 X X >
=3, 3x 4 343 4) Y LCDis 3x* (3x—4)
__ 3x-4 x° .
T332 (3x—4) 32 Bx—4) Multiply
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Add and Subtract Rational Expressions

DTS () for Examples 2, 3 and 4

3x—4 + x2 Add numerators
3x2 Bx—4)

x> +3x—4 -
32 G — 4) Simplify
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Add and Subtract Rational Expressions

Qelllp] =] X3 () for Examples 2, 3 and 4

9. X n 5

x2—x—12 12x — 48

SOLUTION
X N 5
x>—x—-12 12x-48
_ X 4 5
T x+3)(x—4) 12 (x—4) Factor denominators
_ X 12 5 x+3 _
T (x+3)x—-4) 12 12(x—4) x+3 LCDIs12(x—4) (x+3)
_ 12x N 5(x + 3)
12(x+3)(x—4) 12(x+ 3)(x—4) Multiply
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Add and Subtract Rational Expressions

CODYLTYE ) for Examples 2, 3 and 4

_ 12x +5x+ 15 Add numerators
12(x + 3)(x—4)

__ 17x+15 Sirmolit
12(x +3)(x + 4) 'mpity
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Add and Subtract Rational Expressions

Qelllp] =] X3 () for Examples 2, 3 and 4

10. x+ 1 B 6

X +4x+4 x> —4
SOLUTION

x+ 1 B 6

x> +4x+4 x> —4
— x+1 — 6 Factor

(x+2)(x+2) (x—2)(x+2) denominators
_ x+1 x—2 6 x+2

. _ , LCD i -2 2)?2
G+ +2) 1-2 (-a+2) x+2 [PEETIO)

_ x> —=2x+x-2 6x + 12 Multiply
X+2)x+2)(x-2) (x—2)(x+2)(x+?2)
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Add and Subtract Rational Expressions

CODYLTSIE) for Example 2, 3 and 4

_ xX*—2x+x—-2—(6x+12) Subtract numerators
(x +2)*(x—4)

x*—Tx—14 o
(x+2) (x-2) Simplify
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Add and Subtract Rational Expressions

DINULRIY Simplify a complex fraction (Method 4

Physics

Let f be the focal length of a thin camera lens, p be the
distance between an object being photographed and
the lens, and q be the distance between the lens and
the film. For the photograph to be in focus, the
variables should satisfy the lens equation below.
Simplify the complex fraction.

Lens equation: f =7 I ]

P Tq
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Add and Subtract Rational Expressions

Simplify a complex fraction (Method 1

Write denominator as a single

Divide numerator by denominator.

| r
SOLUTION
fo 1 _ 1 _ 1
]1?+é pqu% gt P fraction.
Pq
_ q+p
Pq
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@ Simplify a complex fraction (Nfgtlif)ﬁﬁtl TP

S
x+4

1 2
x+4+ X

SOLUTION

Simplify:

The LCD of all the fractions in the numerator and
denominator is x(x + 4).

5 5
x+4  _ _ x+4  x(xt4d) Multiply numerator and
1 . 2 1 . 2 x(x+4) denominator by the LCD.
x+4 x x+4 x
_ 5x Simplify.
x+2(x+4)
_ 5x

~ 3x+ 8 Simplify.
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Add and Subtract Rational Expressions

Vo] ) VX3 (eI for Examples 5 and 6

- 30 Multiply numberator and
30 denominator by the LCD
= — Sx u n
3(2x—7) Simplify
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Add and Subtract Rational Expressions

CO TSI for Examples 5 and 6

. ;C Multiply numberator and
denominator by the LCD
2 —4x T
= Simplif
2+ 3x —
2(1-2x)
= Simplif
2+ 3x P

http://www.classzone.com/cz/books/algebra_2 2011 na/book _home.htm



Add and Subtract Rational Expressions

Qelllln]= R Na) (o1 39 for Examples S and 6

3
13.  x+35
2 1
x—3+x+5
X 3— 5 X ?L 5 (x+5)(x—3) Multit|)o|y orand
— . numberator an
2 1 2 1 +5)(x—-3 )
-3t %¥5 ¥-_3Tx+5 (x+35)(x—3) flhe:cL)zjnI;natorby
_ 3x-3 o
C 3x+7 Simplify
= 3;;37) Simplify
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