MAT 012 Lecture Notes, Ch 7.6 & 7.5 (Part 1): Rational Equations

Solving Rational Equations

Cross multiplication is used if you have exactly ONE rational expression on the left side and
ONE rational expression on the right side. (It can also be used if only one of the expressions is
rational.) As soon as you see more than one term on one of the sides, cross multiplication is not
appropriate.

Ex: i = L

X+3 X-2

a) Give the values of x for which the equation is not defined.

b) Solve

c) State the answer(s).

Ex: L:L
X+6 X+2

a) Give the values of x for which the equation is not defined.

b) Solve

c) State the answer(s).

When solving rational equations, analyze the two sides as well as the denominators.

If one of the given sides in the equation has more than one term (usually an addition or
subtraction of several mostly rational terms) and the denominators are not alike, then
we have to use an LCD (Least Common Denominator) to solve.
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2 1 1
Ex: - =
X+3 x-3 x*-9
a) Rewrite the entire equation, but factor the denominator, which needs to be factored.

b) Give the values of x for which the equation is not defined.

¢) Givethe LCD

d) Solve the equation. [Don’t forget to check if your solutions “candidates” are actual solutions]

e) State the answer(s).

X 72

= + 4
X+6 x*-36

Ex:

a) Rewrite the entire equation, but factor the denominator, which needs to be factored.

b) Give the values of x for which the equation is not defined.

c) Givethe LCD
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d) Solve the equation. [Don’t forget to check if your solutions “candidates” are actual solutions]

e) State the answer(s).

2Xx—-3 2X X
Ex: — =
X+1 4Xx+4 2X+2

a) Rewrite the entire equation, but factor the denominators, which need to be factored.

b) Give the values of x for which the equation is not defined.

c) Givethe LCD

d) Solve the equation. [Don’t forget to check if your solutions “candidates” are actual solutions]

e) State the answer(s).
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Extra Practice Exercises:
1 3

1. Given 5 + =
X°+4x+3 2Xx+2 4x+12

a) Rewrite the entire equation, but factor the denominators, which need to be factored.

b) Give the values of x for which the equation is not defined.

c) Givethe LCD

d) Solve the equation. [Don’t forget to check if your solutions “candidates” are actual solutions]

e) State the answer(s).

-2 4 X+2

2. Given =
X+1 x-1

a) Give the values of x for which the equation is not defined.

b) Givethe LCD

c) Solve the equation. [Don’t forget to check if your solutions “candidates” are actual solutions]
d) State the answer(s)

3. Given 3 + 1 _2x-8
X-5 x+5 x*-25

a) Rewrite the entire equation, but factor the one denominator, which needs to be factored.
b) Give the values of x for which the equation is not defined.

c) Givethe LCD

d) Solve the equation. [Don’t forget to check if your solutions “candidates” are actual solutions]

e) State the answer(s).

4. Given 1 to=—;
Xx-1 2 x°-1

a) Rewrite the entire equation, but factor the one denominator, which needs to be factored.
b) Give the values of x for which the equation is not defined.

c) Givethe LCD

d) Solve the equation. [Don’t forget to check if your solutions “candidates” are actual solutions]

e) State the answer(s).
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12-6x 3-2x _ 3x

5. Given > =
X“—4 XxX-2 X+2

a) Rewrite the entire equation, but factor the one denominator, which needs to be factored.
b) Give the values of x for which the equation is not defined.

c) Givethe LCD

d) Solve the equation. [Don’t forget to check if your solutions “candidates” are actual solutions]

e) State the answer(s).
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ANSWERS to Extra Practice Exercises
1 1 3

1 = b -3 -1 ¢) Hx+1(x+3) d,e)x=7
a) (X+3)(x+1)+2(x+1) o9 ) x=-30r x=-1 c) 4(x+1)x+3) e) X

2. a) x=-lor x=1 b) (x+1)(x-1) c,d)x=4

3. a) x35+x15:(x+2&)3()(_x8—5) b) x#-50r x=5 ¢) (x+5(x-5) d,e) x=-9

4. a) 1 ! 2 b) x=-1lor x=1 ¢) 2(x+1)fx—-1)

x—1 2 (x+1)x-1)

d,e)x=-3; not x = 1, since it does NOT check (undefined, compare to part b))

12 -6x 3-2x 3x
5. - = b -2 2 2kx-2
a) 202 2 xe2 ) X#—20r X# c) (x+2)x-2)

d,e)x=3; not x = — 2, since it does NOT check (undefined, compare to part b))
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