
SECTION 6.4 Rational Equations I 463

An equation contains an equals sign; an expression does not. Be careful not to confuse simplifying an expression with
solving an equation. When expressions are simplified, the result is an equivalent expression. When equations are
solved, the result is a solution. Compare the following.

x - I 4 x - I 3 4 2x--+-=--.-+-.-
6x 9 6x 3 9 2x

3x - 3 8x---+-
18x 18x

llx - 3

18x

The result is a solution.

Each line is an

equivalent equation.

x - I 4
Simplify: -- + -.

6x 9

SOLUTION We have

The expressions

x - I 4
-- + - and

6x 9

are equivalent.

The equals
signs indicate
that all the

expressions
are equivalent.

Writing with the
LCD, 18x

The result is an
expression.

llx - 3

18x

x-l_i
Solve: ~ 9

SOLUTION We have

x - I 4-- -
6x 9

x-I 4
18x . -- = 18x . -

6x 9

x - I 4
3·6X·--=2·,g·x·-

6X ,g

3 (x - 1) = 2x . 4

3x - 3 = 8x

- 3 = 5x

3
-- = x
5 .

Multiplying by
the LCM, 18x

. x-I 4 3

"~I The solutIOn01-- = - is--. 6x 9 5---------------------~-----_ ..
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'-t Concept Reinforcement Classify each of the
following as either an expression or an equation.

5x 3 3 21.----=7 2.--+--
x + 2 x Equation x - 4 x + 4

Expression
2 34.--+--=5

t2 - I t + I
Equation

Solve. If no solution exists, state this.

3
4 + _

3. t2 - I t + 1Expression
2 65.--+-=4

x + 7 5x Equation

t+3 t-5
7 --=--

• t-4 t-7

5 3
6. - - - = 7

2x x2 Equation

7t 3t8.---;-.--
2t - 3 2t + 3

Expression
7x 3

10. -- =--
2-x 4-x

3 2 x 2
11. - - - = - --

5 3 6 5

III 24
13. - + - = - -

8 12 t 5

x 6
15 - - - = 0 - 6 6

. 6 x '

217
17. - - - = - 5

3 t 3t

n + 2 1
19. -- = - -]0

n - 6 2

12 x
21 - = - -6 6

• x 3 '

5 3 x I
12. - - - = - -

8 5 10 4

III IS
14. - + - = - -

6 10 t 4

x 7
16. - - - = 0 -7,7

7 x

I 2 3
18. - - - = - 7

2 t 2t

a - 4 1
20. -- = - 9

a + 6 3

x 18
22. - = - - 6, 6

2 x
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3 5 5x .
41. -- + -- = 2 No solutIOnx-3 x+2 x -x-6

2 1 x
42. -- + -- = ---- -3

x - 2 x + 4 x2 + 2x - 8

3 x 4
43. - + -- = --- -I

x x + 2 x2 + 2x

2y + 3 No solution
1 - Y

5 3 2x45.-----=-- 4
x + 2 x - 2 4 - x2

y y

x x

x - 5 3
51. f(x) = --; f(a) = - 14x + 1 5

x - 3 1 17
52 f(x) = --' f(a) = - -• x + 2' 5 4

12 12 3
53. f(x) = - - -; f(a) = 8 -x 2x 4

663
54. f(x) = - - -; f(a) = 5 -x 2x 5

For each pair of functions f and g, find all values of a for
whichf(a) = g(a).

x + 1

55. f(x) = -3- - 1,

x-I
g(x) = -- -I2

x + 4
56. f(x) = --,3x

x + 8
g(x) = 2 - -- 25x

12
57. f(x) = 2 'x - 6x + 9

4 2x
g(x) = -- + -- -3,4

x-3 x-3

14
58. f(x) = 2 'x - 25

x 5
g(x) = -- - -- -3,13

x+5 x-5

'f\I\I 59. Below are unlabeled graphs of f (x) = x + 2 and
g(x) = (x2 - 4)j(x - 2). How could you
determine which graph represents f and which graph
represents g?

-6,5

-3

12 1 4
24. - - - = -

15 3x 5
No solution

6
26. t + - = - 5 - 3, - 2

t

14
28. y - - = 5 - 2, 7

Y

4 4 - a
30. -- =-

8-a a-8
No solution

t 36
32. -- = --- -6

t - 6 t2 - 6t

n+2 n+l 134.--=-- -
n-3 n-2 2

x2 - 1 3
36. -- - 2

x+2 x+2

4 -2a
38. -- = -- 2,3

a-7 a+3

x 5 1
44. -- + - = --- -4

x + 1 x x2 + x

46. Y + 3 _ y = ---Z
y + 2 y2 - 4 y - 2

47. 3 + x - 2 _ x
x2 - 6x + 9 3x - 9 2x - 6

48. 3 - 2y _ 10
y + 1 y2 - 1

29. _y _+_3 = _6_
y - 3 y - 3

No solution
x 25

31. -- = --- -5
x - 5 x2 - 5x

n+l n-3 7
33. -- = -- --

n+2 n+l 3

, x2 + 4 5
~\1a. 35. --- - -- - Ix-I x-I

6 a
37. -- = -- 2,3

a + 1 a-I

I 2 1 1
~\1a. 23. - + - = -

6 2x 3
No solution

4
25. y + - = - 5 -4,-1

Y

12
27.x--=4 -2,6

x

In Exercises 49-54, a rational function f is given. Find

all values of a for which f (a) is the indicated value.

15 3
49. f(x) = 2x - -; f(a) = 7 -2,5. x

50. f(x) = 2x -~; f(a) = 1 -%,2
'f\I\I 60. Explain the difference between adding rational

expressions and solving rational equations.


