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Chapter 14

Chapter 14
If a=b, which of the following is equivalent
o2, 0 ,
a-b b-a
A) 1
B) a+b
a-b
0) a+b
(a-b)?
D) a +b?
(a-b)°
If x>0 and y >0, which of the following is
1.1
. Xy,
equivalent to 1 1
X2 y2
Xy
A
) X2—y2
2xy
B
) x2—y2
c) =
X+Yy
p) 2
X-y

Practice Test

2
(D" _ 4
k
What is the solution set of the equation above?
1
A) {—=
) { 3}
B) -1
1
C) =1
) { 3 }
1
D) {=,-1
) -0

What is the solution set of the equation above?

A) {2, -3}
B) {-2, 3
¢ 2
D) 3

X 4 20
=+ =
X+1 x—4 x?2_3x-4

What is the solution set of the equation above?

A 4
B) {4}
C) {-4, 4

D) There are no solutions to the equation.




Rational Expressions

243

6]

If x = +1, which of the following is equivalent

A 2=
B) 2=

C)

D)

Working alone, Gary can load an empty truck in
3 hours. Working alone, his brother can load the
same truck in x hours. If Gary and his brother
worked together for t hours to load the empty
truck, which of the following equations can be
used to find out how much work was done during
t hours?

A) §+xt

B) —+—

C) 3t+xt

D) 1t+£t
3 X

5

= 2 T3z -2

What is one possible value of x, if function f
is undefined?

El

If x>0, what is the solution to the equation
1 3 1

il =9
2x 10x* 5
2
If a=b and a_b+ ab =_l, what is the
a-b b-a 6
value of b ?
1
a+=
If izz,what is the value of a?
a_f
2
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Answer Key a 1 (a-1)

T (@a+l(a-1) (a+1) (a-1
Section 14-1 @+ ()(a 1)) (@+1) (a-1)

a—(a-

= Add the numerators.
1.A3 2.D 3.B 4. A 5C (@+1)@-1)
6. E B 1 B 1

(a+d@-1) a?-1
Section 14-2
1.C 2.D 3.D 4. A 5.4 - B
6.9 y2-1
. 1

Section 14-3 1+y
1.B 2.C 3.C 4.D 5 A 2

= (y" -y Multiply the numerator and
Section 14-4 (1+1)y denominator by .
1.¢C 2B 3D 4C 5B y

Chapter 14 Practice Test

1LA 2.C
6.B 7.D
10.6 11. 3
2

3.C 4.D 5 A
8.§or4 9.3
2

Answers and Explanations

Section 14-1

1. A

n2

n-4
n2

4n
+_
4-n
B 4n
n-4 n-4

a

n-4=—(4-n)

Add the numerators.

Factor and cancel.

1

T@+ha-1) a+l

a?-1=(a+1)(a-1)

11

X+2 2x-1
Multiply the numerator
by (x+2)(2x-1).

Distributive property

Simplify.

Multiply x* -1

Distributive property

xz_l_m(x—l)_x_l
x+1 Xl

Simplify.

Factor and cancel.

and the denominator
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3 (x=3)[(x+2)(2x-1)] Multiply each side by (x-3)(x-2).
(ﬁ—ﬁ)[(xﬂ)(ﬂ—l)] (x—3)(x—2)(xi_3—2) = (x—3)(x—2)($)
(x=3)(x+2)(2x-1) X(x—=2)-2(x-3)(x—2) = 4(x-3)
SR (2x-1)  (x+2) (2%=T) x? = 2x—2(x? —5X +6) = 4x—12
Yr2 0 21 X% £8x—12 = 4x 12
X2 —4x =0

_ (x=3)(x+2)(2x-1)

X(x—4)=0
2x-1) - 2
(2x-1)=(x+2) x=0o0r x=4
(x=3) (x+2)(2x-1) o
= When x equals 0 or 4, the denominator in the
x<3 original equation does not have a value of 0.
=(x+2)(2x-1) The solution set is {0, 4}.
6. 3 3. D
? 12 4
X2-xy Xy X X-=2 x*-2x
2x  3x2 X2 —2x=x(x-2).
X2 —xy 3x° Sothe LCD is x(x—2).
= X Rewrite as multiplication. . .
2X X—y Multiply each side by x(x-2).

)

2 1 2
= X%\::ﬁ X ;;X/f Factor and cancel. X(X_Z)(;_ x—2) = X(X_Z)(Xz o
(x-2)-2x=-4

=—X —X-2=-4
2 X=2
2 — J—
So, if X X 2y = ax?, the value of a is § When x equals 2, the denominator in the
2% 3x 2 original equation has a value of 0.
So, the equation has no solution.
Section 14-2 4 A
1. C 3 . 1 )
5 — =
X X—2 Xx“—3x 3-X
x=1 x+1 -———=2 3—-x=—-(x-3)

2 _3x x-3

X(x+1) = (x-1)(x—2)  Cross multiply.
x2 —3x = x(x—3). So the LCD is x(x—3).

X2+ Xx=x2-3x+2 FOIL ) )
Ax =2 Simplify. Multiply each side by x(x-3).
3 1
x=1 Divide. X(X=3)(5 o~ =) = 2X(x~3)
2 X°—3x x-3
—92y2 _ istributi
When x equals 1 the denominator in the 3-x=2x"-6x Distributive property
o 2 2x? ~5x—3=0 Make one side 0.
original equation does not have a value of 0. (2x+1)(x-3)=0 Factor.
The solution set is {l}. 1
2 X = 3 or x=3
5 D When x equals 3, the denominator in the
' original equation has a value of 0. Therefore,
X 4
—2=— 3 cannot be a solution. The solution set is {—l}.
X—3 X—2 2
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5 4 3. C
1 . . k . .
If f(x)= > is undefined, y=—1 Inverse variation equation
(x—a)*—4(x—-a)+4 Jx
the denominator (x—a)® —4(x—a)+4 is equal 12 = k- y=12 when x=16 .
to zero. If x=6, J16
(x—a)® —4(x—a)+4=(6-2a)° —4(6-a)+4=0. 12-% ork—as
The expression (6—a)? —4(6—a)+4 is a perfect :8

square, which can be rewritten as ((6—a) —2)2. y= NN Replace k with 48.

The expression ((6—a)—2)? =0 is equal to zero 48

if (6—a)—2=0. Solving for a gives a=4. y= 100 x=100

48
=—=438

6. 9 . y 10

The expression g(x) = >

(Xx+3)°—24(x+3)+144 4. D

is undefined when the denominator of g(x) is K

zero. L= az

(x+3)% —24(x+3)+144=0 K

(x+3)-12)2 =0 9:2—2 L=9 and d =2

(x+3)-12=0 36 =k

x=9

5 A
Section 14-3 L measured at .dlstance d
L measured at distance 1.5d
1. B 36
d 2

The equation of direct variation is y = kx, and 36

the graph of direct variation always includes (0,0). (1.5d)?

Choice B is correct. ) )

_ 36 (1.5d)° _2.25d

2. C d> 36 d?

The distance it takes an automobile to stop varies =225= 23 = 9

directly as the square of its speed. Thus, by the 4

definition of direct proportionality, d = kx?,

in which d is the stopping distance in feet, x is Section 14-4

the speed of the car in miles per hour, and k is

a constant. 1. C
d = kx? . - -
5 Working together, they can finish painting the
320 = k(40) d=320, x=40 1
320 = 1600k Simplify. house in x days. So ” is the portion of the house
320 _ Divide each side by 1600, painting job they can finish in one day.
1600 Choice C is correct.
:ﬁx2 Replace k with @

1600 1600 2. B
d= ﬂ(50)2 Substitute 50 for x . 111

1600 Z+g =%

d =500
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12x(l+£) =12x(£) LCDis 12x
4 6 X

3X+2x=12 Distributive property
5x =12 Simplify.
X= % = 2% Divide each side by 5.

. D

Let a be the number of days it takes printer A to
finish the job alone, let b be the number of days it
takes printer B to finish the job alone, and let ¢
be the number of days it takes printer C to finish
the job alone Then their respective work rates are
1 1

a’'

working together at their respective constant rates,

nd = . If three printers A, B, and C,

can finish a job in 4% hours, you can set up

the equation 4= (—+ :) +1) 1. If printers,
A and B, worklng together at their respective
constant rates, can finish a job in 6 hours, you

can set up the equation 6(1+%) =1.
a

Solving the two equations for —+— gives

1,14

1
4=
5

Substituting 2 1 for £+1 gives E_lzl_
9 ¢ a b 9 ¢ 6
Multiply by 18c on each side of the equation and

simplify.

2 1 1
18c(—=—-=) =18c(—
(9 C) (6)

4c-18=3c
c=18

. C

Let b be the number of minutes for his brother to
do the job alone. Since the part of the job Mike
does in 32 minutes plus the part of the job his
brother does in 32 minutes equals one whole job,
you can set up the following equation.

32(i+l):1
48 b
1 1 .
48h-32(=+2)=480-1  LCDIis 48b.
48 b

32b+1536 = 48b Simplify.
16b =1536
b=96

5. B

If James can do a job in 8 hours, his work rate is

% . If Peter can do the same job in 5 hours, his

work rate is % .

Let x =the number of hours they worked together.
1 1 13
X+=X=—
8 5 25
13 .

200(—x+ x) =200- e LCD is 200.
25x+40x _104 Simplify.
65x =104

_10% 16

65

0.6 hours is 0.6 x60 minutes, or 36 minutes.
Therefore, it took 1 hour and 36 minutes for them

to finish 13 of the job.
25

Chapter 14 Practice Test

1. A

b-a=-(a-b)

QD
|

—_— Add the numerators.

N

O
< | P
< |

xm‘ —
~<N‘ N
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Multiply x?y? by the numerator and the
denominator.
1.1

Xy
1155,
- )X
(X2 y2)y

(C-S)xPy?

B xy2 —x2y

yz_xz
N(WX)

Distributive property

__ Xy

(y+x)
C

2

(S0

k
(k +1)2 = 4k? Multiply by k on each side.
k? + 2k +1=4k? FOIL
0=3k?-2k-1 Make one side 0.

0=CBk+1)(k-1) Factor.

1
k=—=or k=1
3
None of the solutions make the denominator zero,

thus {—%,1} is the solution set.

Choice C is correct.

D
3 X 2

X X+2 X+2
Multiply each side of the equation by x(x +2).
X+ 2)C - %) x(x+ 2)(—2)

X X+2 X+2
3(x+2)—x* = 2x
3x+6—x% =2x
0=x*-x-6

0=(Xx+2)(x-3)
Xx==-2 or x=3

Distributive property

Distributive property
Make one side 0.
Factor.

When x equals -2, the denominator in the
original equation has a value of 0. Therefore,
—2 cannot be a solution.

The solution set is {3}.

A

X 4 20
+ =
x+1 x-4 x*>-3x-4
x? —3x—4 = (x+1)(x—4) . So the LCD is
(x+1)(x—4) . Multiply each side of the equation
by (x+1)(x—4).

(x+1)(x—4)(ﬁ+x;j4)

20
= (X+)(X—4)(——
(D= A7 —)
X(x—4)+4(x+1) =20
X2 —Ax+4x+4=20
x? =16
XxX=4or x=-4

Distributive property

When x equals 4, the denominator in the original
equation has a value of 0. Therefore, 4 cannot be
a solution.

The solution set is {-4} .

(x+1)(x—l)(1+i)
_ x—1 Multiply by (x+1)(x-1).

xeDx-na- 1)
X+1

C(x+D(x =D +(x+1)

= Distributive property
X+D)(x-)—-(x-1)

X% —1+x+1
= FOIL
X“=1-x+1
2
_ XZ +X Simplify.
X°—X
= X(X+1) Factor.
X(x-1)
X+1 N
=2 - Cancel and simplify.
x-=1

. D

If working alone Gary can load the empty truck in
3 hours, his work rate is % . If working alone
his brother can load the same truck in x hours,

his work rate is l If they work together for t
X
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hours to load the empty truck, the amount of work

done for t hours will be t(1+l) ,or 1t+£t.
3 X 3 X

8. Eor4
2

5
2(x-2)? -3(x-2)-2
is undefined when the denominator of f (x) is
zero. Therefore, if 2(x—2)? —3(x—2) -2 is equal
to 0, f(x) is undefined.
2(x—2)-3(x—2)-2=0
Let z=x-2,then 2z -32-2=0.
(2z+)(z-2)=0 Factor.
2z+1=00r z-2=0

The expression f(x) =

Zero Product Property
1
I=——0rz=2
2
Now substitute x—2 for z.
x—2=—1 or x—2=2
2

The values of x that make f undefined are

E and 4.
2

9. 3
1 3
—+
2X  10x?

1
5

Multiply each side of the equation by 10x.
1 3 1
10x% (—+——) =10x3(=
Oy 10x2) (5)

5x + 3 = 2x? Distributive property
0=2x*>-5x-3 Make one side 0.
0=(2x+1)(x-3) Factor.
X = 1 or x=3

2

Since x >0, the only solution is 3.

10.6
@b a1
a-b b-a 6
Rewrite as multiplication.
ab b-a_ 1

a-b ab? 6

L x%:—% b—a=—(a—h)
a

a<b

L1

b 6
Therefore, the value of b is 6.

11. 3
2

Multiply each side of the equation by a—% .
1 1

a+—=2(a-—
2 ( 2)

Distributive property

a+—=2a-1
2

3
—=a
2






