Lesson 7.5 Exercises, pages 583-590
A

3. Identify the non-permissible values of the variable in each equation.

3x 2 6

a)5 =" b)x_lzi
x=0 x=0andx =1
3 2 —1 2x

d)

D6 —x"x+5 3x+6 x-—2

x=-5andx =6 X=-2andx =2

4. Solve each equation.

4 8 e 12
a)s = 4 b)3 =7
Non-permissible value:d = 0 Non-permissible value: e = 0
Common denominator: 5d Common denominator: 3e
e 12
sd(3) = se(£) (5) = 3¢(2)
4d = 40 e’ =36
d=10 e=6ore=-6
Solutions are e = —6 and
e = 6.
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5. Solve each equation.

V5 =3 2 b2-3=2
Non-permissible value:z = 0 Non-permissible value: x = 0
Common denominator: 6z Common denominator: x
() = wr() —we(y) P - (f)=(3)
9=8-3z X% —4x =6
3z =—1 X —4x—-6=0
z=—1 20— 2x—3)=0
3 2k —3)x+1)=0
x=3o0rx=-—1
Solutionsare x = —1and x = 3.

6. Solve each equation.
RPN
q— 2 q+ 4

Non-permissible values: g = 2and q = -4
Common denominator: (g — 2)(q + 4)
a—2rta + 0 25) = @ - 2o ()
3g+12=5¢q—- 10
22 =2q
qg=11

3 3
2s — 4 s —2

b)

Non-permissible value: s = 2
The numerators are the same, so equate the denominators.
2s—4=5—-2
s=2
s = 2 is a non-permissible value, so the equation has no solution.

7. Solve each equation.
) a—1_a+t1l
Vai-3 a— 4

Non-permissible values:a = 3anda = 4

Common denominator: (@ — 3)(a — 4)

fa—37(a - H(2=L) = (@ - 3fa—ar( 2L
a—73 a—14

@-4MHa-1=@-3)a+1)
a -5 +4=a-2a-3
—3a=-7

acl
~3
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2w+1:4w—3
w— 4 2w + 1

b)

Non-permissible values: w = 4 and w = —%

Common denominator: (w — 4)2w + 1)

{w—aT 2w + 1)(2""7+ :) = w-— 4)4zw—ﬁ7(42w'f'f;$>
Qw + 12w + 1) = (w — 4)dw — 3)

AW + 4w + 1 = 4w’ — 19w + 12
23w =11
wen
— 23
) 6 _x—-2
28 + 20 xt1
6 _Xx=2
x(x + 1) x+1
Non-permissible values: x = —1and x = 0

Common denominator: 2x(x + 1)
6 _ x—2
M(Mi) = ZXM<M>
6 = 2x* — 4x
X —4x—-6=0
20— 2x—3)=10
2xk—-3)x+1)=0
x=3orx=—1
x = —1is a non-permissible value.
So, the only solution is x = 3.

8. Here is a student’s solution for solving a rational equation.
Identify the error in the solution. Write a correct solution.

1 2
g=1+;
1_3
& X

) o)
x = 24

There is an error in line 2: the student added 1 + % without using a
common denominator. Correct solution:

Non-permissible value:x = 0

Common denominator: 8x

1_ 2
5—1+}
1_x+2
8~ X

1)\ _ X+ 2

«8’X<§,>—8X<X>

x=8x+ 16
7x = —16
o 16
-7
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9. Solve each equation.

38

a)%+

b)

1 _x—2
x—3 x—3

Non-permissible values: x = 0 and x = 3

1_x-2_ 1
X x—-3 x-3

1_x-3

X x-3

1_

x =1

x=1

1 u—1_ut4

u—2 P24 u+?2

1 u-1 =u+4

u—2 W-2)u+2 u+2
Non-permissible values:u = -2 and u = 2

Common denominator: (u — 2)(u + 2)
1

2t + () + A2y

= (- Z)M(%

u+2+u—1=(u-2)u+4)
W+1=uv"+2u—38
¥—-9=0
u=3oru=-3
Solutionsareu = —3 and u = 3.

6b” 4b b

C)b2_25+5—b:b+5

6b’ _ 4 _ b
b-5MbB+5 b-5 b+5
Non-permissible values:b = —5and b = 5
Common denominator: (b — 5)(b + 5)

= (b — 5)4b—+5) (ﬁ)

6b*> — 4b(b + 5) = b*> — 5b
6b> — 4b*> — 20b = b> — 5b

b> — 156 = 0
bbb —15) =0
b=0orb=15

Solutionsareb = 0 and b = 15.
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Non-permissible values: z = —% andz = -3

Common denominator: 6(2z + 1)(z + 3)

622+ 17z + 3)( 44«) + 62z + 1)z + 3)(%)

= 62z + 1)4;4/37(;;;)

62z +3)+(2Zz+ 1)(z+3)=(12z+ 6)(z+ 1)
622 + 182+ 222+ 7z+3 =127+ 182+ 6
47 -7z+3=0
4z-3)(z—1) =0

_3 _
z—4orz—1

Solutions are z = % andz = 1.

10. Solve each equation.

a) b _ 2

V-4 b —-b-6

b _ 2
b—-2b+2 b-3)pb+2
Non-permissible values:b = 2,b = —2,and b = 3
Common denominator: (b — 2)(b + 2)(b — 3)

b
=2 2703 )
2
= (b - 1o+ ()
b>—3b=2b—4
b>*—5b+4=0
b-4b-1=0
b=4orb =1
Solutionsareb = 4and b = 1.
) 16 _ 6

20 +2g—12 & -9

16 _ 6
20 +g-6 (9-3)g+3)

16 _ 6

A9+3)Ng-2 (g-3)g+3)
Non-permissible values: g = —3,9g = 2,and g = 3
Common denominator: 2(g + 3)(g — 3)(g—2)

g7l - Mo— (e )

{g+3T49—27,
= 2Ug+ 3l - (5 )
16g — 48 = 12g — 24
49 = 24
g==6
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11.

12.

40

0 n_o 3n + 5 __2
n+1 2 44n+3 n+3
n 3n + 5 —_2
n+1" (n+1)@n+3 n+3
Non-permissible values:n = —1 andn = -3

Common denominator: (n + 1)(n + 3)

Aa—17(n + 3)( 5 ) + Aoty

3n+5 )
T
=+ 1)M< 2 3_>

" +3n+3n+5=2n+2
n"+4n+3=0
(m+MNNn+3)=0
n=-1orn=-3
n = —1and n = —3 are non-permissible values.
So, the equation has no solution.

The solutions of the equation 4 = x + arex = 3and
x = —4. Determine the value of m. Show how you can verify your
answer.

Common denominator: x + m

(x+m)4=(x+m)x+_(x’|-’m)'(d\,,_f/m/>
4 + 4m = X* + mx + 8
X+mx—4+8—4m=0
X +xm—4)+@8—-4m=0

An equation with roots x = 3and x = —4 is:
x—3)x+4)=0

X+x—-12=0
Compare the equations: x> + x(m — 4) + (8 — 4m) = 0

X+x—-12=0
Som—4=1 and 8 —4m = —12
m=5 m=5

The value of m is 5.
To verify the answer, substitute m = 5 in the original equation, then solve
the equation.

The measure, d degrees, of each angle in a regular polygon with

n sides is given by the equation d = 180 — @

a) What is the measure of each angle in a regular polygon with
15 sides?

Substitute n = 15:

_ 1g0 _ 360
d = 180 15
d=180 — 24
d = 156

Each angle measures 156°.
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b) When each angle in a regular polygon is 162°, how many sides

does the polygon have?
Substitute d = 162:
162 = 180 — 3%
_ 360
18 ==~
n(18) = n(?’%o>
18n = 360
n=20
The polygon has 20 sides.

13. Without solving the equation, how do you know that the equation

12 4 .
= — ?
-4 - x—-1 has no solution?

Simplify the expression on the left.
A2 4
Lx—1) x-—1
3 __4
x—1 x-1
Since the expressions have the same denominator but different
numerators, | know the equation has no solution.

14. a) Write a rational equation that has 4 as a solution.

Work backward.

x=4 Write 4 as a difference of 2 numbers.
x=7-3 Take 3 to the left side.

x+3=17 Divide each side by x + 3.

x+3_ 1 Simplify.

x+3 x+3
1= T x#-3

b) Write a rational equation that has —3 as a solution and has 3 as an
extraneous root.
1
x—3
Let both rational expressions in the equation have denominator x — 3.

has x = 3 as a non-permissible value.

x—3 x-3
Write an equation that has x = 3 and x = —3 as roots:
X¥=9
So, the rational equation becomes:
X _ 9
x—3 x-3
This equation has x = 3 and x = —3 as roots. Since x = 3 is a non-
permissible value, x = 3 is an extraneous root. The only solution is
X = -3
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15. Solve each equation.
a) x+1_ 2
x—3 x+2
Non-permissible values: x = 3 and x = =2

Common denominator: (x — 3)(x + 2)

=30+ (X)) = - e (25

X +3x+2=2¢ - 6x

X¥—-—9%-2=0 Use the quadratic formula.

9+ V(-9 — 4(1)(-2)

- 201)

_ 9+ ./89
- 2
9 — /89
Solutions are x = 3 and x = Zf.
2
wo_5
b) w+4 3
Non-permissible value: w = —4
Common denominator: 3(w + 4)
W\ _ 5
3,(w—+’4‘)’<7r> = 3 (w + 4)</3,>
3w? = 5w + 20

3w — 5w — 20 = 0 Use the quadratic formula.

5 + +/(=5) — 4(3)(—20)
w =

2(3)
5 + /265
w=— —
6
. 5 + 4/265 5 — /265
Solutions are w = fandw= %
1 1
) v Tt v —4 = 2

Non-permissible values: v = 0 and v = 4
Common denominator: v(v — 4)

1

v — 4)<j7> + V—(—V—-—’4T<M> = v(v — 4)(2)
v—4+4+v=20-8v

2V - 10v+4=0

vV —5/+2=0 Use the quadratic formula.

5+ V(=5)" - 4(1)Q)

V= 21)
_5+4/17
- 2
7 5 — /17
Solutions are v = 3 andv = 2\/7.

42 7.5 Solving Rational Equations—Solutions

DO NOT COPY. ©P



	Home: 
	Quit: 


