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1 1
x' = y_1 Xy . .. . .
b. 55— == 1 This expression is a complex rational expression,
roy - a fact that is more clear once we rewrite the terms
roy that have negative exponents as fractions.
11
_ X y x’y? The LCD in this case is x°y°, so we multiply
11§ ¥ top and bottom by this and factor the resulting
> 7 polynomials.
2 2
= % We cancel the common factor of (y—x) to

obtain the final simplified expression.

1.7 EXERCISES
@ PRACTICE

Simplify the following rational expressions, indicating which real values of the variable must
be excluded. See Example 1.

1 2x* +7x+3 X +5x-6 3 X +2x* =3x x> —4x+4
T Xt -2x-15 T +2x% = 3x ) x+3 ) X’ -4
X2 +5x-6 2x* +7x-15 x+1 X +x
S v © 3.2
x“+4x-5 x"+3x-10 x +1 3x“+3
2 43 2 _ 3
2x +11x+5 10. 2x X 1L 2x +11x-21 12. 8x” =27
x+5 x°=3x+2 x+7 2x-3

Add or subtract the rational expressions, as indicated, and simplify your answer. See
Example 2.

13. by 3+x +3x+2 14. X l_x 1
x+5 x-3 x=-2 x+1

1. x+2_x 3_ : 1 16. x+1+x2+3x+2_x2 2x-3
x-=3 x+5 x"+2x-15 x-3 x"—x-6 x —6x+9
2

1. X +1+x—5 18. x-=37 N 3x+6 3 3
x-3 x+3 (x+3)(x—7) (x—7)(x+2) x+3
2 — J— —

19. ¥ +2x 35+x 4 20. y+2+y 6+ : 4

x-=5 x+3 y=2 y+4 y +2y-8
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2 2 _ _ 2 _
x+2+x +5x+6 x —4x-12 2 y+2 y-4

21. 5 -= .
x—6 x —-3x-18 x"—-12x+36 y+3 y-3

Multiply or divide the rational expressions, as indicated, and simplify your answer. See

Example 3.
_ 2 _ 2 _q 2 A
23. y 2y 1 24. a 3a 4+a 2a-8
y+l y-2 a-2 a-2
2_ _ 2_ _ 2 2_ _
25, 2x° —5x 12.x x—06 26. 22+22+1'2z 5z-3
x—3 x—4 2z +3z+1 z+1
27 y2—11y+24;y2+5y—24 28 y2+8y+16 .5y2—13y—6
’ y+6  y+6 ©5)2+22y+48  y+4
29 50 =27y-18 y'—6y+5 30 42° +20z-56 52 +43z+56
’ y-5 y—6 T 22-8z+12 1522 —66z-144
3 3b* +9b—-84 5b°+37b+14
© b -5h+4 100’ +6b+4
3x* —x-10 -1 X -x-2

32.

x—1  6xX+x—15 2x*+5x—12

Simplify the complex rational expressions. See Example 4.

3 x 1 1
i+i —
33, X3 34 XY 35, 0x=6
: 1 11 ) 3
2- - S 3-2
X X y X
11 11
—2_ -2 - - 2 2
36, Y 37. s 3. > Y
y—x 1 1 1
r+- T
r yoxy
m n 11
— -1
39, 2L_m 40, 2 X*3 s, 2
m—n 1y Xty
x x*+3x 4
xyl-i{xj
1+ Py’
0. —2 43, LY 44, — Y2
X -y vy —x X4y
11
7y x—2 8z+8 2557 —977
45, 1V X2 46. 47. 22 7=
S L+ 7y 6 2_3 7 5z+3x
Ilx 11x*-22x z? x°
y_ 5
48. S_Sy
3_i
y
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Perform the indicated operations on the following rational expressions, and simplify your
answer.

49.

50.

51.

52.

53.

54.

x? =3x 3 2 ‘x+9
X2 +6x-27 x+9) x+2
2y(y—1) . 2 B 2
Y +6y—16 y+8 y-2

[22—17z+30 6 J 1
+ :

72 4+2z-8 z-2 _22—52—36

y+3 N Y +2y+4 y-6
2y+18  »*+3y-54 y+3

y2+2y—15' y2+3y+4+y+4 L y-3
y+1 Y +3y-10 y+5) y-2

y+6 y+5+y—3_ Y +4
y=-3{y-3 y+6 3y +3y-18
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