6.4 Rational Equations

A. Rational Equations

Equations with rational expressions are calleational equations
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=6
x+1+x—3

i.e.

Note: These problems amot the same type of problems as the
nonequation problemslike

5 n 2
xr+1 x-—3

Thus, our method of solution is different.

B. Method

1. Factor all denominators; determine the LCD.

2. Determine the “disallowed values”: check denominatorslivision by zero.

3. Multiply both sides of the equation by the LCD to clear fras, and solve the linear
equation.

4. Throw out any “fake” solutions (callegktr aneous solutions) from step 2.



C. Examples
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Examplel: Solve +2= ] for z.

Xr — xr —
Solution
1. Denominators are factored already, and the ECD— 1

2. Disallowed valuex —1#0 = z # 1

3. Multiply both sides by: — 1:

(x—l)[m_1+2] :(x_1)[£1]

3x+2(x—-1)=3
3r+2x—2=3
Sr—2=3

5T =5

z=1

4. However, we discardr = 1, so we have no solutions.

Ans




4 2
Example2: Solve + o

— for z.
32—4 z+6 322+1dz—24 7

Solution

1. Factor3z? + 14z — 24. Use AntiFOIL.

302+ 14z —24 |[=-72] TSP+, -
322 + 152z — 1z —24 | —15
322 + 162 — 22 — 24 | —32
322+ 17z — 3z — 24 | —51
322 + 18z — 4z — 24 | =72/

3z(z +6) — 4(x + 6)

(x +6)(3z —4)

Hence we have 4 + 2 _ oL
r—4 x+6 (r+6)(3z—4)

The LCD is(z + 6)(3z — 4).
2. Disallowed values:
30—4#£0 = z#1
r+6#0 = x # —6
(z+6)(3z —4) # 0 = z # 5 andz # —6 (already had)
3. Multiply both sides by the LCB (z + 6)(3z — 4):

(z+6)(3z — 4) [3564_ i xie} = (@ +6)Bz—4) [(x n 6)5(295 - 4)}

4(x +6)+2(3x —4) =5z



4dr + 24 + 6 — 8 = bz

10z + 16 = 5z

oz +16 =0

br = —16

Ans |z =-1

for z.

4 3 24
Example3: Solve - -
r—4 x+3 x22—x-—12

Solution
1. Factorz? — xz — 12. Use AntiFOIL.

2’ —x—12 "——12‘ TSP+, —
224 —20—12 | =2
22 +2x—3x—12| —6
22+ 3z — 4 —12 | =12/

z(zr+3) —4(z + 3)

(x4 3)(x — 4)

3 T+ 24
Hence we have — = )
r—4 x2+4+3 (z—4)(x+3)

The LCD is(z — 4)(z + 3).



2. Disallowed values:
r—4#0 = z#4
T+3#0 = z# -3
(x — 4)(z + 3) # 0 = nothing new
3. Multiply both sides by the LCB (z — 4)(z + 3):

4 3
r—4 x+4+3

(x—4)(x+3)[

] z(m—4)(:5+3)[ vr2d ]

(z —4)(z +3)
4(r+3)—3r—4) =x+24

dr+12 -3z +12 =2+ 24

r+24=x+24

24 =24

All real numbers!

4. However, we must disallowwand—3

Ans | All real numbers except -3 and 4




