Unit 5: Rational Expressions and Equations

Lesson 5.3: Rational Equations

@
ti_ Practice Solutions - IV
[ |

I.

Solve the rational equations. Verify the solution(s).

3x+7 _ 27

a.

4x—1 5

NPVs:

dx—1#0
x#%

3x+7 _ 27

4x—1 5

53x+7)=27(4x—1)
15x+35=108x—27

62 = 93x
62 _
93 ~ *
2 _
g—x

Verity for x =

3

Left Side

Right Side

4x — 1
2
3

3x+7

3(5)+7

27
5
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Note that because there are two
fractions separated by an equal
sign, cross multiplication can be
used to solve the equation.
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8 t

b. = 1—3
NPVs: t#0
LCD: 4¢
8 t
=47 +|—|4r=(3)4
]t = o

32+ =12t

£—12t+32=0
(1—8)(t—4)=0

t=8andr=4

Verify for t = 8.

Left Side | Right Side
8 |3
Ty
L (8)
(8) " 4
1+2
3
LS =RS

Verity for t = 4

Left Side | Right Side
8 .t |3
t 4
8 (4
7_'_7
(4) 4
2+1
3
LS =RS
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Unit 5: Rational Expressions and Equations

3 2 _ 17
x—2+x+2 5

NPVs:
x—2#0 x+2#0
x#2 x#—2

LCD: 5(x—2)(x+2)

(ool 2y

Appendix

)= D) = ()= 2+ 2)

35 (x+2)+2(5)(x—2)=17(x —2)(x+2)

a=17, b=—25,¢c=—"18

25x+ 10 = 1747
0=17x

Verify for  =—25

17

15x +30+10x —20 = 17(x* — 4)

— 68
—25x—178

Left Side

Right Side

3

X —
+

2+

2 17
x+2 5
2

3)-2 " (-35)

2

“26—34 T —26+34

3

17
3(17)

17 17

—60 T

2
8

17
2(17)

—60
51
—60
102
120

7_’_7

_7_’_7

8

34
8
510
120

408
120

17
5

LS =RS

- —b+/b*—4ac
2a
= =(=25)£ /(=257 — 4(17)(=78)
2(17)
_25+/5929
t_—
34
= 25%77
34
_ __26
t=3andt= 17
Verity for ¢ = 3.
Left Side Right Side
3 2 17
-2 " x+2 | 5
3 2
+
(3)-=2 (3)+2
3.2
175
15+2
5
17
5
LS =RS
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Appendix Unit 5: Rational Expressions and Equations

2. Solve the rational equations. Verify the solution(s).
3 4 —6

& v=2 x—3 x—5x+6
3 4 —6

x—2 x—3 (x—2)(x—23)

NPVs: x #2,3

LCD: (x—2)(x—3)

3 4 _ -6
s CaplCat e { CRb ekl Ve
3(x—3)—4(x—2)=—6
3x—9—4x+8=—6

—x=—15

(x= x—3)

XxX=15

Verify for x = 5.

Left Side Right Side
3 4 -6
x—2 x—3 xr»—5x+6
3 14 -6
(5)-2 (5)-3 (5r—=5(5)+6
3_4 -6
3 2| 25-25+6
1—2 -6
e
-1
LS =RS
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Unit 5: Rational Expressions and Equations Appendix

3¢2—=c—2 _4c—1 ,c—3
b T T o et

(Bc+2)(c—1) _4c—1, c—3
(c—1)(c+1) c—1  c+1

NPVs:
c—1#0 ct+1#0
c#1 c#—1

LCD: (c—1)(c+1)

e e eI = (A T e T+ 0+ 3 e - e )

c=bfc+1 c~1
3c2—c—2=(4c—1)c+1)+(c=3)c—1)
3¢c’—c—2=4c*+3c—1+c*—4c+3
2c°+4=0
c’==2

¢ = undefined

Since the square root of a negative number is undefined, there is no solution to this
rational equation.
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Appendix Unit 5: Rational Expressions and Equations

3. Solve the rational equation wi 37 3= Wz_i_69 Round the answer to the nearest hundredth,
and verify the solution(s).
W, —6 NPVs:
2
w3 w =9 w=3%0 w+3#0
W a —6 _
w+3 3 (w—3)(w+3) w3 w3

LCD: (w—3)(w+3)

[W/W/3]<w—3>w—<3><w—3><w+3>=[wfm]m
ww—3)—3(w—=3)(w+3)=—6
w —3w—3w*—9)=—6
w —=3w—3w'+27=—6
0=2w"+3w—33

a=2,b=3,c=—33

_ —b+yb’—4ac
W 2a
= —(3)£/(3) ~4(2)(=33)
2(2)
_ —-3+,273
W 4

w = 3.380... and w =— 4.880...
w =338 and w =— 4.88

Verify for w = 3.38. Verify for w =— 4.88.

88

Left Side Right Side Left Side Right Side
w+3 wr—9 w+3 w—9
(3.38) 3 -6 (—4.88) 3 —6
(3.38)+ 3 (3387 -9 (—4.88)+3 (—4.88Y —9
0.529..—3 —6 2.595..— 3 —6
—0.470.. | 24244 —0.404., | 148144
—2.474 —0.405...
LS = RS LS = RS
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Unit 5: Rational Expressions and Equations Appendix

. . . 4c+17 _ 5 o
4. Misty solved the rational equation Cte—6 -2 She says the answer is ¢ = 2.

Explain why Misty is right or wrong.

When solving rational equations, the first step is to determine the non-permissible values.

4c+17 _ 5
cc+ec—6 c¢c—2
4¢c+ 17 _ 5

(c=2)c+3) c—2

NPVs: ¢ #—3,2

Because ¢ # 2, Misty’s solution is incorrect. Her answer is an extraneous root because when

two is substituted for ¢, the denominators of both rational expressions will be undefined.

This rational equation has no solution.

Please return to Unit 5: Rational Expressions and Equations Lesson 5.3 to continue your
exploration.

O
El_ Practice Solutions - V
[ |

1. The sum of two numbers is 30. The sum of their reciprocals is 23—0 Determine the two

numbers.

Let x represent the first number, and let 30 — x represent the second number.

1, 1 _3
x 30—x 20

LCD = 20x(30 — x)

[;](20;6)(30 —x)+

+

x # 0,30

1

30— 200303 = [;6 (20x)(30 — x)
20(30 —x)+ 20x = 3x(30 — x)
600 — 20x + 20x = 90x — 3x°
3x> — 90x + 600 = 0
3(x*—=30x+200)=0
(x—20)(x—10)=0
x=10and x = 20

The two numbers are 10 and 20. If x = 10, the second number is 20, and if x = 20, the
second number is 10.

Verify.

1,1 _2 .1 _3
107202020~ 20
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