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Addition and Subtraction of Rational Expressions-Unlike denominators

I. Model Problems

In this example we will find the least common multiple of rational expressions.
Example 1: Find the least common multiple of 3x* + 3x* — 6xand 4x* — 8x + 4x.

Factor each term completely. 3x? 4+ 3x% —6x 4x? — 8x% + 4x
3x(x*+x —2) 4x(x* —2x + 1)
3x(x+2)(x—1) 4x(x—1)(x— 1)

List all the factors of the first expression. 3x(x+2)(x—1)

Add any missing factors of the next 3a(x+ 2)(x—1)-4(x— 1)

expression.

Simplify partially. 12x(x 4+ 2)(x — 1)?

Answer: 12x(x + 2)(x — 1)?

In this example we will add rational expressions with unlike denominators

Example 2: Simplify and find the restrictions of xz:;% xf_g.

Factor the denominators. 4x 4 5
(x+2)(x+3) (x+3)(x—3)

Find the restrictions. x+ —3,-2,3

The least common denominator is (x4+2)(x+3)

the leash common multiple. List all
the factors of the first expression.

Add any missing factors of the next (x+2)(x+3)-(x —3)
expression.

Find equivalent expressions by 4x _ 4x(x —3)
multiplying the numerator of each (x+2)(x+3) (x+2)(x+3)(x—3)

expression by missing factor(s) in
the denominator.

Add the numerators. 5 _ 5(x+ 2)
(x+3)(x—3) (x+3)(x—3)(x+2)
Simplify numerators. 4x? —12x N S5x+ 10
(x4+2M(x+3)(x—3) (x+3)(x—3)(x+2)
Add numerators. 4x? —T7x +10
(x4+2)(x+3)(x—3)
i x
Answer: —= 710 .+ _3 23

(x+2)(x+3)(x—3)
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I1. Practice Problems

Find the LCM.
1. a*b:ab? 2. 15xv?; 6x%y?
3. 8xy*; 10x?z3;4y° 4, (x+2%(x+3)
5. (x—5)x+2;(x+5)(x—2) 6. x*—4; x*+4x+4
7. x*—2x—15; x*—6x +5 8. 2x% — 14x%4 24x; 3x* — 18x34 277
Simplify and find the restrictions
2 3 3z Sy
9. — 2.4 10. =~ — -
a“b a“b x*y x%z
5 7 2 5z 7x° 3y
11. — 5 _
aa3b?  10a®b* s5adb “16xy2  7y3z | 12x%z
Ix =1 dx 2
B+ 14— ——
x+1 x+2 x+3 x—5
15 3 5 7
xe+2)Mx+1) 0 (x+D)(x-2)  (x+2)(x-2)
16 3x 4
‘xl—x—6 x2—9
Tx 2x
17. — —
xc+x—12 xe-+9x+20
Sx+1 2x
18. > >
x<—10x+25 x=—x—20
19 x—1 + 3Ix + 2
(x+3)x—4) (x—4)(x+2) 3x(x—4)
20 1 1
"x248x+16 x%-16
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I11. Challenge Problems
1. Find the student’s error.

3x 2
(x+3)(x—2) (x —Ej(x—Ej’x * 323
3x(x— 3) 2(x +3)
(x+3)(x—2)(x—3) (x—2)(x—3)(x+ 3)
3x? — 9x 2x +6

(x+3)(x—2)(x—3) a (x—2)(x—3)(x+3)

3x°—11x + 6
(x+3)(x—2)(x—3)

x#+=-—3,2,3

2. Find the student’s error.
2x 4
—5)(x+5) x15)(x+5)
2x 4(x—5)
G—5)x+5 x+5@-5
6x — 20
(x—5)(x+5)

,x #—55

x —.’_‘.—- _515
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IV. Answer Key
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12.

13.

14.

15.

16.

17.

18.

3a+2bt
331—51’}'1

e +14n-86°

(x+2)(x+3)

(x4 2)(x+5)(x—5)
(x+ 2)*(x—2)
(x4+3)(x—5)(x—1)
6x*(x —3)*(x — 4)

a#+0;b+0

¥
a¥p*

3 X FELy+FOGzF0D
x*vE

a#+0;b+0

20a®p*

15x yzt—42x% 4124

(x+1diz+2) "

2
4x"—2lx—6

(x+2dx—2px+1)’

(x+2)(x—30(x+3)"

(a+a)(x—3)(x+5)

(x+a)(x—5)2"

x=*=0;v
48x%yE s X F ' i

0;z+10

z
3x"+11x+5 xE—l:x = —2

ideg X T THXFES

Teril x #F -2 x &

—1:x+ 2
z
Tax"+17x x_’_‘.___zix_’_‘__
—3x+3
z
i ,X F—h;x #
—4:x#* 3

Z
Tx®+11x+4 X £ 5y —4

12x%+32x% +4x+12

3x (x+2) (x+3)x—4) "
19, —Z;x# —3;x +4

" (x4t (x—-4)"

x+F 0;x #

x —.’_‘—- _414

Challenge Problems

1. Did not distribute negative to all
terms of numerator of 2" rational
expression.

Repeated factor needs to be
accounted for in LCD. Correct
LCDis (x — 5)(x + 5)7

www.MathWorksheetsGo.com



M.M. Corrections
Corrected answers are grey highlighted

2. 30x%y?  90xiy?

3. 40x%y5z? 40x%y°z?

5. (x+2)(x+5)(x—5)
(x+ 2)(x+5)(x—5)(x—2) = (x* — 4)(x*— 25)

15xfy=— 42254125

48xtyi

12.

ZXFGYyFO0;z20

Salys® —16x+4y*
16x*yix

X FOGYyFO;z+0

Tx+17x
16.

m;x F—2;xE=-—-3x*3
3x4+13x 48

B .

19 12x%432x 4+ 4412
" Bx(xt ) (x+3) -9

JAFEGx F#F -2 xF —3;x#+4

12x*+32x+10x+12
Sxle+2) (x+3) (x—-4) "

x#+0x+F —2;x F—3;x+ 4

Challenge problems are correct.



