Chapter 12. Rational Expressions and Equations

Answer 1PT3.

Match the algebraic expression:

a
1. 13 a. Complex fraction.
X
¥
A 3_“—+| c. Mixed fraction.
a-—1
2 : .
3. ———— b. rational fraction.
x+2x-4

Answer 1STP.
A cylindrical container is 8 inches in height and has a radius of 2.5 inches.

Use the formula p = ..i‘!'.i‘zfl' to find the volume of the container:

V =ar’h Formula,
=3.14(2.5)'8 Substitute.

Thus, the volume of the container is option | D, 157 in?|.

Answer 1VC.
The given statement is false.

The true statement is:

A rational expression is a fraction whose numerator and denominator are polynomials.



The given statement “The complex fraction can be simplified as =" is frue.

W | pafun |
Jun | o

4
S _ i-rz Rewrite as a division sentence.
2 5 3
3
4 3 . : ; ;
N Rewrite as multiplucation by the reciprocal.
= H Divide by common factors.
5.7
= E Simplify.
5
Answer 3VC.
The given statement “The equation i+ 2x—3 =2 has an extraneous solution of 1.7 is true.

x=1 x-=1
For this equation, exclude the values for which y—-1=1().

x=1=0 The denominator cannot equalzero.
x=1

Answer 4PT.
First write an inverse variation equation that relates x and y.

xy=k Inverse variation equation
(40)(21)=k Substitue x = 40,and y = 21
840=k Multiply

Therefore, an inverse variation equation that relates x and y is |[xy =840|.

MNow solve for y-
If y=21 when x=4(.find y when y=84
Let x, =40,y =2l,andx, =84 Solve for y,.

Use product property.

X ¥, =Xy Vs Product rule for inverse variation.
(40)(21)=(84)y, Substitue x, = 40, y, = 21,and x, = 84,
840 - :
i v, Divide each side by 84.
v, =10 Simplify.

Thus, |y=10| when y=384.




Answer 4VC.
The given statement “The mixed expression ﬁ—a;i can be written as
a+

_a—l_ﬁ(ﬁ+3)_a—2
a+3 a+3 a+3

6

The LCD is (x+3).

6a+18-a+2 Byaan sk
= Distributive property.
a+3
Sa+20
= Simplify,
a+3 Py
The true statement is:
The mixed expression ﬁ—ﬂ can be written as 5a+2ﬂ_
a+3 _a+3

Answer 5PT.
First write an inverse variation equation that relates x and y.

xv=k Inverse variation equation.
(d){??)zk Substitue x = 4,and y = 22,
88 =k Multiply.

Therefore, an inverse variation equation that relates x and y is |xy =88|.

Now solve for x
It y=22 when x=4.find xwhen y=16
Let x, =4,y =22,and y, =16 Solve for x,.

Use product property.

XV =X, Product rule for inverse variation.
(4)(22)=x,(16) Substitue x, =4, y, =22,and y, =16.
88 " :
i X, Divide each side by 3.
x, =55 Simplify.

Thus, when p=16

Sa+16

s false.



Answer 5VC.
The given statement “The least common multiple for (xz —144) and (x+12)is x+12."is

false.
Express each polynomial in factored form.
(x* —144) = (x+12)(x-12)
(x+12) is Prime factor.
Use each factor the greatest number of times it appears.
Thus, the least common multiple is [x+12](x—12]=[f -144}

The true statement is:

The least common multiple for (x*~144) and (x+12)is x*-144.

Answer 6PT.
Consider the following expression:
5-2m
Gm—15
5-2m
" 3(5-2m)

_ rm)

Factor

Divide the numerator and denominator by the GCF,5-2m.

= Simplify

Therefore, the simplify form of the expression is |——|.

To find the excluded values for the rational expression, factor the denominator, set each factor
equal to 0, and solve for m.

Exclude the value for which §m—=15=0

6m—15=0 The denominator cannot be equal to )
5
m=—
2

Therefore, m cannot be equal to .



Answer 6VC.
dx

The given statement “The excluded values for ﬁ are —3and4d.” is true.
X ——
Exclude the values for which 4 _y_12=0.
x—x—-12=0 The denominator cannot equalzero.
(x—4)(x+3)=0 Factor.
x—4=0 or x+3=0 Zero factor property.
x=4 or x=-3 Solve for x.

Therefore, ¥ cannot equal —3and 4.

Answer 7E.
First write an inverse variation equation that relates x and y.

xy =k Inverse variation equation
(42)(28) =k Substitue x = 42and y = 28
1176=k Multiply

Therefore, an inverse variation equation that relates x and y is [xy=1176|.

MNow solve for -
If y=28 when x=42.1find y when x=356
Let x, =42,y, =28,andx, =56 Solve for y,.

Use product property.

X =Xy Vs Product rule for inverse variation.
(42)(28) =(56)y, Substitue x, = 42, y, = 28,and x, = 56.
117 . .
—566 =y Divide each side by 56.
y, =21 Simplify.

Thus, |y=21| when x=756.

Answer 7PT.
Consider the following expression:

34x
2x° +5x-3
B X 43
- (2x=1)(x+3)

[Z,t—l]w
!

=2.1c'—1

Factor

Divide the numerator and denominator by the GCF.

Simplity

Therefore, the simplify form of the expression is

2x -1




To find the excluded values for the rational expression, factor the denominator, set each factor
equal to 0, and solve for x.

Exclude the value for which 2y 4 5y _3=0

2x* +5x-3=0 The denominator cannot be equal to 0
(2x-1)(x+3)=0 Factor
2x-1=0 or x+3=0 Usezerofactor property tosolve for x.
1
xX== or x=-3
2

Therefore, x cannot be equal to —ll .

The length of a rectangular door is 2.5 times its width. The area of the door is 9730 square
inches.

Since, the width of the door is w then length of the door is 2 $uw.

Hence
A=1Ib Formula.
9750=2.5w-w Substitute.
9750 = 2.5w* Simplify.

Therefore, the area of the door is option |B. 2.5uw" =9750|.

Answer 8E.
First write an inverse variation equation that relates x and y.

xy=k Inverse variation equation
(5)(15)=k Substitue x = 5,and y =13
TS =k Multiply

Therefore, an inverse variation equation that relates x and y is |xy = 75|.

Now solve for y:
If y=15when y=5.find ywhen y=3
Let x,=5,y, =15andx, =3 Solve for y,.

Use product property.

XV =XV, Product rule for inverse variation.
(5)(15)=(3)», Substitue x, = 5, y, =15,and x, =3.
%5_ =y, Divide each side by 3.
y, =25 Simplify.

Thus, (y=25| when x=3.




Answer 8SPT.
Consider the following expression:

4 +12¢+9
2¢’ —11c-21
B [2c+3]{2c‘+3:|
" (2¢+3)(e-T7)

=Q¢l/n(z¢+3]
()

Factor

Divide the numerator and denominator by the GCF.

2c+3 o iy
== Simplify
c=17
Therefore, the simplify form of the expression is E'HTS :
-

To find the excluded values for the rational expression, factor the denominator, set each factor
equal to 0, and solve for c.

Exclude the value for which 20? _11¢=21=0

2¢* -11e-21=0 The denominator cannot be equal to ().
(2¢+3)(c-7)=0 Factor.
2¢+3=0 or ¢=T7=0 Usezero factor property tosolve forc.
€= 3 or c=17
2

Therefore, x cannot be equal to ?‘_;7’. .

Answer 9E.
First write an inverse variation equation that relates x and y.

xy=k Inverse variation equation.
(8)(18)=k Substitue x = &,and y =18,
144 =k Multiply.

Therefore, an inverse variation equation that relates x and yis |xy =144




Mow solve for x:
If y=18 when y=§. find xwhen y=3
Let x, =8,) =18,and y, =3. Solve for x,.

Use product property.

XV, =X, Vs Product rule for inverse variation.
(8)(18) = x,(3) Substitue x, =8, y, =18,and y, =3.
144 . :
e X, Divide each side by 3.
x, =48 Simplify.

Thus, when y=3

Answer 9PT.
Consider the following expression:
9
]—
I
-5
e
r 9
P - p The LCD of the fractions in the numerator
- ﬁ 81 is ¢ and denominator is ¢°.
'
=9
i . i
= Simplify.
# -81 plity
rl
-9 -8l _ L
=—— Rewrite as a division sentence.
I i
I i . )
= PR Rewrite as multiplication by the reciprocal.
{ I —
1~<9 t-f
— . Factor.
4 M{f +9
{ . .
e Simplify.

Therefore, the simplify form of the expression is —5
[+




To find the excluded values for the rational expression, factor the denominator, set each factor
equal to 0, and solve for t.

Exclude the value for which ¢=0,/ =81 =0 and #* =0.

r=por £ =0
=0
1 —81=0 The denominator cannot be equal to 0.
(£+9)(r-9)=0 Factor.
(+9=10 or 1—=9=0 Usezerofactor property tosolve fors.
t=-9 or =9

Therefore, x cannot be equal to |0,0,49|.

Answer 10E.
First write an inverse variation equation that relates x and y.

xy=k Inverse variation equation
(175)(35)=k Substituex =175,and y =35
6,125=k Multiply

Therefore, an inverse variation equation that relates x and y is |xy = 6,125

MNow solve for -
If y=35when x=175.find y when x=75
Let x, =175,y, =35,andx, =75 Solve for y,.

Use product property.

XV, =X, Product rule for inverse variation.
(175)(35)=(75) », Substitue x, =175, y, = 35,and x, = 75.
12 . .
% =y Divide each side by 75.

y, =817 Simplify.

Thus, |y=81.7| when x=75.




Answer 10PT.

Consider the following expression.
5 n
+
6
s
{
5t Gu
61 * 61 The LCD of the fractions in the nurneramr}

2w 3t is 6f and denominator is .
i i
St + Gur
= ﬁ Simplify.
f
_St+6u 2u-3

Rewrite as a division sentence.

i t
i ) . c e . .
i Rewrite as multiplication by the reciprocal.
6  2u-31
H3r+6
= S pot) Multiply.
61 (2u - 31)
S5t+6
= f—[————i-{-]— Divide by the common factor.
6/ (2u-31)
5+ 6u
= Simplify.
6(2u—31) s
_ 5t + 6w
Therefore, the answer is |————|.
6(2u—3r)

To find the excluded values for the rational expression, factor the denominator, set each factor
equal to 0, and solve for variables.

Exclude the value for which ¢ =0,and 2u =0.

2u=10
l":l:] or
w=10

Therefore, t cannot be equal to @ and v cannot be equal to @



Answer 11E.
Consider the following expression:

3x’y
12xv'z
(3:}!}1 . ,
e R The GCF of the numerator and denominatoris 3xy.
[31}:]4}-' z
|
v)x . _
=—— Divide the numerator and denominator by the GCF 3xy.
(3p)4y°z
|
X
= Simplify.
4z phity
Therefore, the simplify form of the expression is 4{
yz
Answer 11PT.
Consider the following expression.
x+4+——
x—2
x+6+ iS
x—=2
l:.l + 4][,1'— 2} 5
B =T + —2 The LCD of the fractions in the numerator
C(x+6)(x-2) 15 is x — 2 and denominator is x — 2.
x=2 x—2
x*+2x—8 5
x=—2 x—2 R T
= Distributive property.
F+dx—12 15 e
x—2 x—2
x +2x-3
x—2 ; :
=— Simplify.
X' +4x+3 s
x—2
X +2x—3  x*+4x+3 : ot
= + Rewrite as a division sentence.
x—2 x=-2
2 o i
=& = = de Rewrite as multiplication by the reciprocal.
x=2 x +4x+3
_[I+3HI—IL x=2

Factor numerator and denominator,

x—2 (x+3ﬂx+l]

= '('y';z%_ 1}, Q}é}‘zﬂ 0 Divide by the common factor.
x+
I i

x—1

= Simplify.
x+1

Therefore, the answer is

x+1




To find the excluded values for the rational expression, factor the denominator, set each factor
equal to 0, and solve for 1.

Exclude the value for which y—2 =0,
x=-2=0
x=2

Therefore, x cannot be equal to .

Answer 11STP.
Consider the following function:

y=x'+2x+3

Graph of the function is as shown below:

1..

X

—— —
109 87 6543249 412 3 45678091

The graph has only one root .



Answer 12E.
Consider the following expression:

n =3n _n ri‘—3}

= Factor.
n—23 n—23
|
n p:—/:a‘] o _
= 7 Divide the numerator and denominator by the GCF, n - 3.
1"
=n Simplify.

Therefore, the simplify form of the expression is E|

Answer 12PT.
Consider the following subtraction.

2x ~ 14 2x-14
x—=7 x-=-7 x=17

The common denominator is (x—7).

2({x-7
= M Factor.

x=7

1
2

= ﬂ Divide by the common factors, (x—7).

<7
=2 Simplify.

Thus, difference is .

Answer 13E.
Consider the following expression:

a’ 25

a +3a-10

= (a+5)(a—5} Factor.
[a+5]{a—2}

5) (a-5)

(15f(a-2)

=— Simplify.

Divide the numerator and denominator by the GCF, a +5.

Therefore, the simplify form of the expression is

&
I
(8]




Answer 13PT.
Consider the following rational expression.
n+3 6n-24
n-8 2n+l
n+3  6(n—4)
2(n-4) 2n+1

_ 6(n+3)(n-4)

_2{n—4)(2n+l]

Factor the numerators and denominators.

Multiply the numerators and denominators.

Factor out the GCF.
M 2n+|
|
3(n+3)
= Simplify.
2n+1 '
Thus, the productis [2("*3)|.
2n+1
Answer 14E.
Consider the following expression:
¥ +10x+21
X+t -42x
B (x+?][.r+3]

Factor.

x(x+7)(x-6)

() (x43)

= (/41/7)/( ) Divide the numerator and denominator by the GCF, x+ 7.
x —_—

+3 " i
al Simplify.
x(r-ﬁ)
o o x+3
Therefore, the simplify form of the expression is ( 6]
x{x—
Answer 14PT.

Consider the following division:
(10m® +9m—36)+(2m-3)
Use long division process to divide a polynomial by a binomial.

Sm+12
2m—3} 1002 +9n1 — 36

(=)10m" —=15m
24m-36
(~)24m-36
0

Thus, the quotient (10m” +9m-36)+(2m~3) is [5m+12]-




Answer 14STP.
Consider the following expression:

The GCF of the numerator and denominatoris x —1.

(
(
1
c-o ) |
= [ Divide the numerator and denominator by the GCF, x-1.

-6 ; :
=2 Simplify.
x+7
Therefore, the simplify form of the expression is e .
x+7

To find the excluded values for the rational expression, factor the denominator, set each factor
equal to 0, and solve for x.

Exclude the value for which 2 gx—7=0

¥ +6x-7=0 The denominator cannot be equal to 0
(x+7)(x-1)=0 Factor
x+7=0 or x—1=0 Use zero factor property tosolve for x.
x=-=7] or x=1

Therefore, x cannot be equal to |=7,1|.

¥

Answer 15E.
Consider the following rational expression.

76’ 6a’ _ 424°h°
9 b 9%

36 (14a°b)

Multiply the numerators and denominators.

=2 ) The GCFis 3b.
35 (3)
1
2N Simplify.
3
14a’h

Thus, the product is

3




Answer 15PT.
Consider the following rational expression.

X +4x-32 x-3
X+5 K -Tx+12
(x+8)(x—4) x-3
x+5 .{x—3][x—4]

Factor the numerators and denominators.

Multiply the numerators and denominators.

The GCF is (x-3)(x-4).

x+8
= — Simplify.
x+5 Py
Thus, the product is ko :
x+5

Answer 15STP.
Consider the following rational expression.

1030 kilometers 1000 meters 1 hour | minutes

1 hour ' 1 kilometer 'ﬁﬂ minute51 60 seconds

_ 1030 kilemeters 1000 meters 1 hefir 1 minutes
- 1 ,henf I,k.i.lernéféi: 60 _mi—nﬂfE; 60 seconds
_1030-1000-1-1 meters

"~ 1-1-60-60seconds

1,030,000 meters .
= Multiply.
3.600seconds
- 16.67 meters Syl
| seconds

= 286.11 meters/seconds

Thus, the answer is [286.11 m/s|.




Answer 16E.
Consider the following rational expression.
5x°y 12a’b _ 60a’bx’y

= Multiply the numerators and denominators.
Bab  25x 200abx

_ M(3axy)
204ah (10)

The GCF is 20xab.

_ daxy
10

Simplify.

3axy
10

Thus, the product is

Answer 16PT.
Consider the following polynomials.

2 +2z-15
f+%+mTL_]
C242:-15 |
T 22492420 z-3
(z+5][z-—3] 1

= . Factor.
(z+5)(z+4) z-3 e

e
(#5)(z+4) (3-9)

Multiply by the reciprocal of (z-3).

Divide by common factors.

= Simplify.

Thus, the quotientis [——|.
z+4

Answer 16STP.
Consider the following rational expression.

x: -0 ] 3x

x3 +x x—3

) (x —3}1{3':+ 3) P Factor the numerators.
.r(x' +|] x-3

} 3x(x=3)(x+3)
x(x=3)(x* +1)

Multiply the numerators and denominators.

3,}1;,’47{”3) _

= The GCF is x(x-3).
¥ 9 (x°+1) =2}
3(x+3)

= ——— Simplify.
x+1

Thus, the product is




Answer 17E.
Consider the following rational expression.

10
x' =100
10(3x+30
= L Multiply the numerators and denominators.
x* =100
30(x+10)

" (x+10)(x~10)

=Wn] The GCF is (x+10).

= Simplity.

(3x+30)-—

Factor the numerators.

30
x=10]

Thus, the product is

Answer 17PT.
Consider the following polynomials.

4x’ +11x46  x*+8x+16
¥ -x-6 ~:2+x-12
4x +11x+ﬁ ?+x-12 L +8x+16

Multiply by the reciprocal of .
¥=x-6 x*+8x+16 Py P x*+x-12

_ [I+2){4I+3)‘ (x+4)(x-3)
[I+2][I—3} [I+4){1’+4:}

Factor.

Divide by commeon factors.

Simplify.

4x+3

Thus, the quotient is
x+4




Answer 17STP.
Consider the following binomials.

a+3 ;‘5&—24
2a+6 4da+12
da+12 . da+12 . 6a-24
- a+3‘ i Multiply by gt , the reciprocal of “ .
2a+6 ba-24 B — 24 da+12
+ HHa+3
e 3 . ( } Factor.

2[a+3] ﬁ[a—fl-:}

1

£(a+3) (a+5]
7 (545 (a-4)

|

Divide by common factors.

a+3 . "
= Simplity.
3[&—4) PLLY
S a+3
Thus, the quotient is
3[a—4]

Answer 18E.
Consider the following rational expression.
3.:;-—6_ a+3
a -9 a’-2a
= B(H_ 2) TR i Factor the numerators and denominators.
[a—3}{a+3} uI:a—E:I
B 3(&—2}[a+3]
B u{a—Z][aﬂ- 3][{:—3]

”m'ﬂ The GCF is (a—2)(a+3).
3

= a(a-B} Simplify.

Multiply the numerators and denominators.

Thus, the product is

a(a-3)|




Answer 18PT.
To divide a polynomial by a monomial, divide each term of the polynomial by the monomial.

Consider the following division:

4,83 _ 2
[l[}z +52° -z2* ) 52° = 102 -;5: Write as a rational expression.
4 2
= ll}zj Szj z Divide each term by 5z°.
5z 5z°

J,;f{/ ;’Sf; /::( Simplify each term.

I tH

=2z+1- L Simplify.
5z

Thus, the quotientis [2z+1 _i .

Sz

Answer 18STP.
Consider the following binomials.

x o 4x
x+4 x*-16

x x-16 _ ¥ —16 _
= : Multiply by ————, the reciprocal of

x+4  4dx Py by dx P x =16
=2 _{.\:—4}[x+4] Factor.

x+4 4x

i 1

Xlx=4)(;
= (4’€ )M Divide by common factors.
(o

_x-4
4

Simplify.

Thus, the quotient is

h.|




Answer 19E.
Consider the following rational expression.

x2+x-12_ x+4
x+2 x=-x-6
(x+4)(x-3) x+4

. Factor the numerators and denominators.
X+2 (x-3nx+2)

) (x=3)(x+4
= (x+4)(x—3)(x+4) Multiply the numerators and denominators.
(x+2)(x-3)(x+2)

(v+4) () (v+4) |
- D ) The GCF is (x-3).

4y
_Lx+d) Simplify.
[I+2T
, [x+4f
Thus, the product is -
x+IT

Answer 19PT.
Consider the following addition.

¥ 6

-+
Ty+14 6-3y
= 6 Factor the denominators.
?[}Pfl) —3{)“—2}
¥ =3 . 2
= + Simplify.
'ﬂy+2} y=2 plity

y _y-2 -2 7(r+2)
(y+2) y-2 y-2 7(y+2)

The LCD is 7(y+2)(y-2).

=2 ~14(y+2
= y(» ) 4 (r+ ] Multiply.
(y+2)(y-2) 7(y+2)(y-2)
=2y ~14y-28

= - Distributive property.
T(y+2)(y-2) 7(y+2)(y-2)

¥ -2y-14y-28
- T(y+2)(y-2)
¥y -16y-28
“1(y+2)(r-2)

Add the numerators.

Combine like terms.

y' =16y —28
TLy+2}Ly—E}_

Therefore, the sum is




Answer 19STP.
Consider the following figure:

To find the perimeter of the triangle add sides of the triangle:
St+3 T-t —4r-1
P=

+ -
t=10 =10 ¢-10
_51+3+?—r—4r—l

The common denominator 1s ¢ —10.

=10
9 . .
=— Combine like terms.
=10
Thus, the perimeter of the triangle is gl{} .
f_

Answer 20E.
Consider the following rational expression.

b’ +19h+84 b -9
b-3 b +15b+36
(b+12)(b+7) (b-3)(b+3)
b-3  (b+12)(b+3)
(b+12)(b+7)(b-3)(b+3)
© (b=3)(b+12)(b+3)

_ %W The GCF is (b—3)(b+12)(b+3).
=b+7 | | | Simplify.

Thus, the product is .

Factor the numerators and denominators.

Multiply the numerators and denominators.

Answer 20PT.
Consider the following mixed expression.

X =D o RFI The LCD is x + 2.
x+2 x+2 xX+2
XHS 612 kil
x+2 x+2
; x+1
- Xx+3+6x+12 Add the numerators.
x+2
L e Simplify.
x+2

Tx+17
x+2 |

Therefore, the answer is




Answer 21E.
Consider the following monomials.

b
-

4q P

3 2 3
rF.pP_r % Multiply by —-, the reciprocal of —.

29 4q 29 p P 4q

£ £ -4 Factor.

= % . }f' Divide by common factors.

=2p Simplify.

Thus, the quotientis |2 p|.

Answer 21PT.
Consider the following subtraction.

-1 x*+1
x+1 x=1

Change each rational expression into an equivalent expression with the LCD. Then subtract.

=1 x*+1 x*-1 x=1 x*+1 x+1

x+1 x-1 _x+1 xr=1 x-=1 x+1

The LCD is (x—1)(x+1).

X 2 3 2
X=x-x+1 x+x +x+1 .
= - Multiply.

{x-l][r+l} (x—l}{x+l}

xl—xt—x+l—(:l:3+.r1+x+ I}

{x—l](r+1}

X =x—x+l-x—x x|

Subtract the numerators.

Distribute the negative.

(x=1)(x+1)
= [_2':;% Combine like terms.
X = X+
B —Zr(x+l]

A m Factor.

1

- {i”:f’;ﬁj The GCF is (x+1).

==t Simplify.
x=1

Therefore, the difference is

x-1




Answer 22E.
Consider the following binomials.

)

y+4 Y16

-y y-lé Multiply by y__lﬁ,thcrccipmcal of ——.
y+4 3y 3y y -16
oy (v=4 +4

_2y =4)(y+d) Factor,
y+4 -y

Divide by common factors.

v f ) e
3y
=M Simplify.

Thus, the quotient is yr-4)
3

Answer 22PT.
In order to find the extraneous solution the both sides of the equation are multiplied by LCD of
the two ration expression. This can give solutions that are not solutions to the original equation.
This type of solution is called extraneous solution.

Consider the following equation:

2n 4

!?__4_2 = - Original equation
2n ) 4
—4 5 —? |l=——n—4 3
(n—4)(n+ }[H_4 J —(n-4)(a+5)

The LCDis(n—4)(n+5)

[M{n+5]-%—2{n—4)(n+5)_ - }:’;g(n—fl]w

Distributive property.

En{n +5)—2{n—4][n+ 5] =4[n—4)

20 +10-2n" —=2n+40=4n-16 Distributive property.
-2n+50=4n-16 Combine like terms.
66 =6n Simplify
Il=n Divide both sides.

Thus the solution of the equation is .



Answer 23E.
Consider the following polynomials.

3y-12 2
[y -6y +8
p—y (' -6y+8)
2212 I Multiply by the reciprocal of (yl — by +E)
y+4 ¥ —6y+8 .
-4
= 3["P ) ] Factor.
v+4 {:y-d][y-i}
I
3(
= M . : Divide by common factors.
(y+4) (4] (y-2)
I
= 3 Simplify
(y+4)(¥-2) '

3
(y+4)(y-2)|

Thus, the quotient is

Answer 23PT.
In order to find the extraneous solution the both sides of the equation are multiplied by LCD of

the two ration expression. This can give solutions that are not solutions to the original equation.
This type of solution is called extraneous solution.

Consider the following equation:

3 L Original equation
X+5x+6 x+3  x+2 AR )
3 7 x-1

Factor.

(x+3)(x+2) x+3  x+2

(,r+3:l[.r+2)[ S ?]=[—::T_;]{x+3)(x+2}

{1 +3}(x+ 2] x+3

The LCDis (I+3]{.1’ + 2}.

3] (7] T (6+2)  (v-1)(x+3) (7]
[P o B B

Distributive property.

3-7(x+2)=—(x—1)(x+3) Simplify
3-T7x—14=-x"-2x+3  Distributive property.

x*=5x-14=0 Set equal to 0.
(x=7)(x+2)=0 Factor.
g il g Ehiwd Zero-product property and solve for x

x=17 x=-2
Since, —2 is an excluded value of x, the number —2 is an extraneous solution.

Thus, the solution of the equation is _



Answer 24E.
Consider the following polynomials.

2m” +Tm =15 ;‘Jml —d

m+5 " 3m+2
¢l _ I _
= 0 HEW S, 3#?:—2 Multiply by the reciprocal of P 4.
m+5 Om -4 Im+2
2m-=73 3
=[ i }{m+ } w2 Factor.
m+35 [33n-2}[3m+2}

:[zm—a]nglfs‘j_ Lg-mlrf}'

mES

_2m-3
Im-2
Thus, the quotient is 2m—3 .
Im-=-2

Answer 25E.
To divide a polynomial by a monomial

Consider the following division:
(4&3»&161 —8a’b’c + 6abc’ ) +2ab’

3 da’*h’c* —8a*h’c + 6abc®

| (3m—l}M

Divide by common factors.

Simplify.

, divide each term of the polynomial by the monomial.

2ab’
202 2 332 2
dad :: _Ba hzc + ﬁﬂhi Divide each term by 2ab”.
2ab* 2ab 2ab
M e 3pt
2 2 3
= S~ M? + ,'5-3!531{ Simplify each term.
M
2 2 3¢’ . .
=2ac" —4ac+— Simplify.
3¢

Thus, the quotient is |2g¢® —d4a’c +




Answer 25PT.
Consider the following figure:

Use formula to find the area of the triangle:

A =%(base][height] Formula.
2 2
=l- 36 x-y Substitute.
2 x+y 12
=l. 36 _{x+_}::}{x—_}=] FHEIUI‘II—_}-’].
2 x+y 12

3
3 x=
1 . ’%/ M ( y] Factor out the common factor,

:%[r—y] Simplify.

(x=»)|-

Thus, the correct option is | B,

b | e

Answer 26E.
Consider the following division:

(¥ +7x* +10x-6)+(x+3)
Use long division process to divide a polynomial by a binomial.
X +4x-=2
x+ 3) X+ +10x -6
(=)x* +3x°
4x* +10x
(=)4x* +12x
~2x—b
{:-—]——2,1’-6
0

The quotient of (x*+7x* +10x-6)+(x+3) I5 [y +4x-2|




Answer 27E.
Consider the following division:
X =7x+6
x—2
Rename the ,2 term using a coefficient of 0.

x*+0x*-7x+6
x-2
Use long division process to divide a polynomial by a binomial.

X +2x-3
.r—Z) X =0x"=Tx+6
(-)x* -2x

2% - Tx
(=)2x" —4x

=3x+6

[-]-3:+6

0

The quotient of (13+T11+1ﬂx—6]-—:-(1+3} i5 (y? +4x—2|-

Answer 28E.
Consider the following division:
(480 +8b+7)+(2b-1)
Use long division process to divide a polynomial by a binomial.

24b+16
2b-1)  48b°+ 8b+7
l[—]43-f:|2 - 24b
32b+7
{—]32&—]6
23
The quotient of (431:-2 +8b +T)+[2b—l} IS 24h+16 with a remainder 23, which can be

23

written as (24h+ 16+ 5




Answer 29E.
Consider the following addition.

m+4 m-1
5 5
= .’l"’i’l;'_m__l The common denominator is 5.
o 243 Simplify.
3
Thus, sum is 2”’;3 .

Answer 30E.

Consider the following addition.

=5 i 2n _—5+2n
2n—-5 2n-5 2n-5

The common denominator is (2n-5).

= 255 Simplify the numerator.
2n-35
1
= E Divide by the common factors, (2n-5).
,2&'4'5'

=] Simplify.
Thus, sum is .

Answer 31E.
Consider the following addition.

2 2 2 r 4
- S, S . The common denominator is (a—b).
a=-b a-b a-b
_ (a+b)(a—b) Factor.
a—b
1
a+b {gp-"ﬁl
=( ) - Divide by the common factors, (a—b).
1
=a+h Simplify.

Thus, sum is _



Answer 32E.
Consider the following subtraction.

Ja 5a Ta-35a

The common denominator is b°.

Py w
2a
= ) Subtract the numerator.
Thus, difference is % ;

Answer 33E.
Consider the following subtraction.

2x 3 _21-6
x-3 x-3 x-3

The common denominator is (x - 3].

N s
= ﬂ Factor.

x=3

I
2

= ﬂ Divide by the common factors, (x-3).

}ff
=2 Simplify.

Thus, difference is .

Answer 34E.
Consider the following subtraction.

m’' 2mn-n om0 -2mn+n’

The common denominator is (m—n).

m-n m-n m-n
- (m—n}{m— n] Factor.
m—n
]
(m=7i) (m—n) ——— "
= ivide by the common factors, [ m—n).
4 y (m—n)
1
=m-n Subtract the numerator.

Thus, difference is .



Answer 35E.
Consider the following addition.
2c 3
_1+_
3d”  2ed
Change each rational expression into an equivalent expression with the LCD. g2 -

Then add.
2c 3 B 2 2¢ 3 3id

T T e T T The LCD is 6cd”.
= ;‘; + % Multiply.
= %;'?dh Add the numerators.
4c +9d |

Therefore, the sum is
6cd”

Answer 36E.
Consider the following addition.

rf+2lr 3

rr=9  r+3
Factor each denominator and find the LCD.
¥ =9=(r+3)(r-3)

r+3=(r+3)

LCD =(r+3)(r-3).

r1+21r_ 421 Iy

Since the denominator of = is alread 3)(r=3). only
-9 (r+3)(r-3) v (r+3)(r-3). on

r+3
needs to be renamed.

P +2lr 3r
-+

=9 r43
210 3r(r-3) .
= The LCD Ir-3).
(F+3)(r=3)  (r+3)(r=3) e LeD s fr+3)(r—3)
rf+21r 3 -9

NI R

2 :
=i +21r+ 3¢ —9r Add the numerators.

{r +3:I(r - 3]
2
= % Combine like terms.
r+3)r-
]
LY 3}
= m Factor.
r r-
|
= 4"3 Simplify.
¥ -

Therefore, the sum is




Answer 37E.
Consider the following addition.

3a Sa
+—
a=2 a+l

The denominators g—2 and g4 ]are already completely factor.

Thus, LCDis (a=2)(a+1).

3a Sa 3a(a+1) 5a(a-2)
- = +
a—2 a+l (a—E)(ﬂ+1} [a-E)[a+l}
3a° +3a Sa° —10a

(a—2)(a+1)  (a=2)(a+1)

_3a’ +3a+5a" -10a

The LCD is (a—2)(a+1).
Distributive property.

Add the numerators.

{a— 2:}(.:: + 1}
8a’ - Ta

[a—?]{:a+l)

Combine like terms.

Ra’ —Ta

Therefore, the sum is

[H—E}{a+|] '

Answer 38E.
Consider the following subtraction.

Tn 9n

3 7
Since LDC of 3 and 7 is 21.

Tn_9n_n:7_9n-3

3 7 3.7 7.3
_49n 27n
T2 21
49 -27n
Y
_2m

21

Therefore, the difference is -.Ez_ﬂ. .

21

Answer 39E.

The LCD is 21.
Multiply.
Subtract the numerators.

Simplity.



Consider the following subtraction.

7 3

3a 6a’

Factor each denominator and find the LCD.
6a’=2-3-a-a
3a=3-a

LCD=2-3-a-a=6a".

Since the denominator of iz is already gq2. only 3 needs to be renamed.

b 3a
LN Multiply —— by =2
3a 6ba 3a 2a ba 3a 2a
l4a 3 .
=— - Mhultiply.
ba-  ba” o
= 14‘?:3 Subtract the numerators.
ba”
Therefore, the difference is I?;B )
Ie)

Answer 40E.

Consider the following subtraction.
2x 4

2x+8 S5x+20

Factor each denominator and find the LCD.

2x+8=2(x+4)
5x+20=5(x+4)
LCD =10(x+4).

Change each rational expression into an equivalent expression with the LCD.

2x 4 2x B 4
2x+8 S5x+20 2[x+4] 5{I+4}

.t = = The LCD is 10(x +4).
2(x+4) 5 5(x+4) 2
10x 8 .
= = Multiply.
10(x+4) 10(x+4) P
= e Subtract the numerators.
10(x+4)
2 5x -
— —[5“’ 4] Factor.
10(x+4)
S5y—4
- Simplify.
S(x+4) TP

S5x—4

Therefore, the difference is |[——|.
5(x+4)




Answer 41E.

Consider the following mixed expression.

dp—E_ag B2, X The LCD is x - 2.
r—2 -2 x-=-2
4y -8 X
= + Multiply.
x—-2 x-=-2 v
4x =8+
= & Add the numerators.
x=2
-8 Simplify.
x=-2
Therefore, the answer is Sx—8 .
x=-2
Answer 42E.
Consider the following mixed expression.
5 x+2
x4
x+2 .
= Factor the denominators.
(x+2)(x-2)
=2- ! E Divide by the common factor, x + 2.
_I—
xX— l :
=1. o The LCD is (x-2).
x=-2 x-2
2_4 L
= 2x _ Distributive property.
x-2 x-2
2xt -4 -1
- i Subtract the numerators.
x=2
]
& -5 Simplify.
x—2
2x* -5

Therefore, the answer is

x-2




Answer 43E.

Consider the following mixed expression.

2, .2
3+x2+']"2
x—y
2 2 2 2
3. Xy X +y

- },z o _J,z
B -3y 4y
] 7 T3 2

X—-y X -y
=3y +x’+)y?

e _yz
_4x* -2y

X+

Therefore, the answer is

Answer 44E.

The LCD is (xl —yz).
Distributive property.
Add the numerators.

Simplify.

4x* - 2y°

Consider the following expression.

X
¥oox 3x
EEISTS
9y*
X
_y3 3x

Therefore, the answer is

Rewrite as a division sentence.

Rewrite as multiplication by the reciprocal.

Divide common factor.

Simplity




Answer 45E.
Consider the following expression.

2 4

The numerator and denominator contain mixed expression. Rewrite it as rational expression
first.

5a 4
~ o = ” The LCD of the fractions in the numerator
_2_.:? N § is ¢ and denominator is 4.
4 4
Sa+4
. o " "
=513 Simplify.
4
Sa+4 2a-3 ’ .
= i e Rewrite as a division sentence.
a
= 0 +4- X Rewrite as multiplication by the reciprocal.
a 2a-3
20a+16
- eald Simplify.
2a° -3a P
20a+16

Therefore, the answer is

2a° =3al|




Answer 46E.
Consider the following expression.

yro- 6
y+4

+4 +
¥ y+1

The numerator and denominator contain mixed expression. Rewrite it as rational expression
first.

(v+9)(»+4) 6

B y+4 y+4 The LCD of the fractions in the numerator
()1 2 [ }
y+1 y+1
V+13y+36 6
 y+4 y+d
}’2+5_}’+4+ 2
y+1 y+1
¥y +13y+36-6
v+4
VY +5y+4+2
y+1

15 v +4 and denominator is y +1.

Distributive property.

Simplify the numerator and denominator.

v +13y+30
- i’ ;; - Simplify.

y+1

=_v3+l3y+3{};y2+5y+ﬁ
y+4 . y+l1

Rewrite as a division sentence.

Y 13y 430 y+l
y+4 VY +5r46

+3)(v+10 1 .
= [y }{} ) - Fr Factor numerator and denominator,

v+4 [y+3:l{y+2}

GA0)

. Divide by the common factor.

y+4 (23] (y+2)

_ (p+10)(p+1)
(y+4)(ry+2)

Rewrite as multiplication by the reciprocal.

Simplity.

(y+10)(y+1)
(r+4)(r+2)|

Therefore, the answer is




Answer 47E.

In order to find the extraneous solution the both sides of the equation are multiplied by LCD of
the two ration expression. This can give solutions that are not solutions to the original equation.

This type of solution is called extraneous solution.

Consider the following equation:

de 7T Tx 1 L. .
—t—=—— Original equation.
3 2 12 4
IZ[E+?]~12(TI—lJ The LCDis12.
3 2 12 4

ﬁ/ 4x )g ﬁ £ ’g ] Use distributive property.
B |

16x+42=Tx-3 Simplify.
Ox =—-45
x==5 Divide both sides by 9.

Therefore, the solution is .

Answer 48E.

In order to find the extraneous solution the both sides of the equation are multiplied by LCD of
the two ration expression. This can give solutions that are not solutions to the original equation.

This type of solution is called extraneous solution.

Consider the following equation:

LN l Original equation
2x 3x 6 '
ﬁx[i—i]z[l]ﬁx The LCDis6x.
2x 3x 6

ff;'” _}?.1(-2 - l'ﬁa{ Use distributive property
A |
13—d=x Simplity.
20 =y Subtract.

Therefore, the solution is .



Answer 49E.
In order to find the extraneous solution the both sides of the equation are multiplied by LCD of

the two ration expression. This can give solutions that are not solutions to the original equation.

This type of solution is called extraneous solution.

Consider the following equation:

2 3r
3r -2

3r(r-2 [—— i ]=—3 3r(r-2) The LCDis 3r(r—2).

3r r-=-2

=-3 Original equation.

_ 3r- EPLV/E
B{[r 2)2 ) =-3-3r(r-2) Usedistributive property.

¥ K

2r—4-9¢" = —9¢* +18r Simplify.
—4 =16 Simplify
1 . :
= =r Divide both sides by 16.

Therefore, the solution is |——|.

Answer 50E.
In order to find the extraneous solution the both sides of the equation are multiplied by LCD of

the two ration expression. This can give solutions that are not solutions to the original equation.
This type of solution is called extraneous solution.

Consider the following equation:

Original equation.

x{x—ﬁ}[ﬂ— x_j]z[éjx[x—-ﬁ} The LCDis x(x—6).

(x—6)(x-2)-x(x-3)=x-6 Simplify.
¥ -8x+12-x*+3x=x-6 Multiply.
—Sx+12=x-6 Combine like terms.
—6x=-18 Simplify.
x=3 Multiply both sides by — 6.

Therefore, the solution is _



Answer 51E.
In order to find the extraneous solution the both sides of the equation are multiplied by LCD of

the two ration expression. This can give solutions that are not solutions to the original equation.
This type of solution is called extraneous solution.

Consider the following equation:

3 : N-xs - Original equation
X+3x x+3 «x
2 et =l Factor.
x(x+ 3] x+3 x
x(x+3) - +':'HL2 =lx{x+3} The LCDisx(x+3).
J:(:t' +3} x+3 X

| |
)3 x(3) (x+2) F(xe3
X ] . X ) {x ) _ 'Z{ il } Usedistributive property.
x(x (x ﬁ{

1 |

3+x(x+2)=x+3 Simplify.
3+x°+2x=x+3 Use distributive property.
*+x=0 Set equal to 0.
x(x+1)=0 Factor.

4+ | =
x+1=0 Zero-product property and solve for x
x=-1

Since, 0 is an excluded value of x, the number 0 is an extraneous solution.

Thus, the solution of the equation is [E

Answer 52E.
In order to find the extraneous solution the both sides of the equation are multiplied by LCD of

the two ration expression. This can give solutions that are not solutions to the original equation.

This type of solution is called extraneous solution.

Consider the following equation:
I 3 I 2
n+d n-1 n'+3n-4
1 1 2

n+d n-1 =[n+4}{n—l]

(“4)["*'}[”14 _Hl—]]={{n+4:}2(n—l]J{H+4){”A]]

The LCDis {n+4)(n—l]

(AT (1) (n44) (AT 244 (1]
P S SNV, [

n—1l-n-4=2
-5=2 Combine like terms.

Original equation.

Factor.

Distributive property.

Thus, the equation has no solutions.



