Chapter 12. Rational Expressions and Equations

Ex. 12.5

Answer 1CU.
The divisor of 242 _gy 49 that result in a remainder of 0 is option b and ¢ because the factor

of the trinomial is 2x* -9y +9= (x-3)(2x-3).
For option b. consider the following division:
{2x2-91+9}+(1-3}

Use long division process to divide a polynomial by a binomial.

2x—3
x=3)  2x*-9x+9
(=)2x* —6x
-3x+9
(-)-3x+9
0

For option c. consider the following division:
(2x* -9x+9)+(2x-3)
Use long division process to divide a polynomial by a binomial.
x—3
2x-3)  26*-9x+9
(=)2x" -3x
—6x+9
(=)-6x+9
0




Answer 2CU.

A remainder of zero in a long division of a polynomial by a binomial means polynomial is

exactly divisible by a binomial.
For example:
(2x+10)+(x+5)
2

x+5i 2x+10

(=)2x+10
0

The polynomial (2x+10) is exactly divisible by the binomial (x+5).

Answer 3CU.

A third-degree polynomial that includes a zero term |3 4+ 22 + 8-

Rewrite the polynomial so that it can be divided by x4 4 using long division:

o +2x° +0x+8

Answer 4CU.

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

Consider the following division:

_4x'+2x* -5
2x
_A 2 S

T2y 2y 2x

I:-fl‘:r”1 +2x* —5)+2x

Thus, the quotientis [2x® + x——1|.

Write as a rational expression.

Divide each term by 2x.

Simplify each term.

Simplify.



Answer 5CU.
To divide a polynomial by a monomial, divide each term of the polynomial by the monomial.

Consider the following division:

14a*h* +35ab® + 2a°
Ta’h’
_144°p | 35ab°  24°

B R % Divide each term by Ta’b".
abh’  Ta'h’  Tat

;‘M};{f + M Simplify each term.
1 2

=2+—+— Simplify.

Thus, the quotientis |2 + =4+ —|.

Answer 6CU.
Consider the following division:

i+ Tn+12
{n+3}

= (” L 4] [ﬂ M 3} Factor the numerator.
(n+3)

(nz +Tn+1 2}+{n+ 3)= Write as a rational expression.

(n+4) (143)

= Divide by the GCF.

(2]

=n+4 Simplify.

Thus, the quotient is _




Answer 7CU.
Consider the following division:

(r* +12r+36)+(r+9)
Use long division process to divide a polynomial by a binomial.

r+3
r+9) F+12r+36

(—:}r2 +9r
o
(=)3r+27
9

The quotient of (rl +IEr+36]+[r+9] I5 p43 with a remainder 9, which can be written as

r+3+
r+9

Answer 8CU.
Consider the following division:

4m’ +5m-21
2m-=3

Rename the ,? term using a coefficient of 0.

(4m3 +0m* +5m—1[)+[2m—3}

Use long division process to divide a polynomial by a binomial.

2m’ +3m+7
Em—S) 4’ +0m* +5m =21
[—]-ﬂh':v.fs—lﬁm2
6m” +5m
[—]ﬁmz-‘gm
14im—21
(=)14m-21
0

Thus, the quotientis (2,42 + 3m+7|-




Answer 9CU.
Consider the following division:

(26 +3b-5)+(2b-1)
Use long division process to divide a polynomial by a binomial.

b+2
zb—q 2b* +3h—5
(<)26* —b
4h-5
(-)4b-2
-3

The quotient of {Ebz +3b—5)+(2b—1} i p+2 with a remainder -3, which can be written

3

as (h+2- ]
2bh-1

Answer 10CU.

Substitute p =75% =0.75 in the formula Czi?'w to find the cost for a manufacturer
- P
to reduce the pollutants.
12
C=M Formula.
l-p
120,000(0.75 )
= ( ) Substitute 0.75 for p.
1-0.75
= 360,000 Simplify.

Thus, the cost for a manufacturer is |$360,000/|.




Answer 11PA.
To divide a polynomial by a monomial, divide each term of the polynomial by the monomial.

Consider the following division:

2 J—
I:Jcz + Ox — ?) +3x= I{F;—I? Write as a rational expression.
x
e +9—I e Divide each term by 3x.
C3x 3x 3x

,ﬁm'

Simplify each term.

X 7 . )
=—+3-— Simplify.
377 3y cad
NPT § 7
Thus, the quotientis | =—+3——|.
3 3x

Answer 12PA.
To divide a polynomial by a monomial, divide each term of the polynomial by the monomial.

Consider the following division:

(.:;3 +T7a-— 23} +Ta= @ Write as a rational expression.
a
2
== +TI|—{'F—E Divide each term by 7a.
“7a Ja Ta

W
E

1
P Simplify.
7 a

Simplify each term.

Thus, the quotient is |%4+1-2|

1]




Answer 13PA.
To divide a polynomial by a monomial, divide each term of the polynomial by the monomial.

Consider the following division:

9s°t* —15s5°1 + 24¢°
3572
o5’ 15s% 248
e B T Y
Is 35t 35t

Divide each term by 3s°r".

3z 8

_Fiéf??ﬂf(
&t

Simplify each term.

—3¢-E+ Simplify.

!

Thus, the quotient is 35—£+S—f ]

Answer 14PA.
To divide a polynomial by a monomial, divide each term of the polynomial by the monomial.

Consider the following division:

12a’h +16ab’ —8ah
dab

_Izﬂjb 16ab’ _ Bab

" dab 4ab dab

Jg lﬁ ﬁ Simplify each term.

=3g" +4b° -2 Simplify.

Divide each term by 4ab.

Thus, the quotientis |35 + 45 = 2|

Answer 15PA.

Consider the following division:

2
[,rI +9x + Eﬂ] +(x+5)= gl Write as a rational expression.
(x+5)
= {.r Li 4) (x i 5} Factor the numerator.
(x+5)

|
x+4
= { ;%FST Divide by the GCF.

=x+4 Simplify.

Thus, the quotient is _



Answer 16PA.
Consider the following division:

x* +9x+20
(¥-2)
_ (x+8)(x-2)
(x-2)

(xl +6.r-'|6]+(x—2}=

_(x+8) (x7)

(x~7)

I
=x+8

Thus, the quotient is .

Answer 17PA.
Consider the following division:

_1??-21’?—35
(n+5)

(n=T7)(n+5)

(n+5)

(1-7) (545
(23]

(HI —2n—35]+(n +5)

=n-17

Thus, the quotient is .

Answer 18PA.
Consider the following division:

2
(sl+l|5+|3]+{£+9}=f—%l£%$lg
\

={3+2](.5-+9]
(s+9)

_(s+2) (s+9)
[

1

=542

Thus, the quotient is [+ 2.

Write as a rational expression.

Factor the numerator.

Divide by the GCF.

Simplify.

Write as a rational expression.

Factor the numerator.

Divide by the GCF.

Simplify.

Write as a rational expression.

Factor the numerator.

Divide by the GCF.

Simplify.



Answer 19PA.
Consider the following division:

(22 -22-30)+(z+7)

Use long division process to divide a polynomial by a binomial.

z-9

z+?) 7 -2z-30

(-)z*+7z

=9z-=30

(-)-92-63

33

The quotient of (z"’ -23-3D}+{z+?} iIs z—9 with a remainder 33, which can be written as

33
z+7

z—9+

Answer 20PA.
Consider the following division:

(a® +4a-22)+(a-3)
Use long division process to divide a polynomial by a binomial.

a+7

a—B} a’+4a-22
(-)a’ —3a

Ta-22

(=)7a-21

-1

The quotient of (az +4a—22}+[a—3] i5 g+ 7 with a remainder —1, which can be written as

a+7-——|

a—73




Answer 21PA.
Consider the following division:

2t =3r =35
22— 1 — == — T e —————————————
(2r*-3r-35)+(r-8)===5

=[2r+?][r—5}

(r-5)
2r+7)
_ ) -5 Divide by the GCF.

Write as a rational expression.

Factor the numerator.

=2r+7 Simplify.

Thus, the quotient is _

Answer 22PA.
Consider the following division:

(3p° +20p+11)+(p+6)

Use long division process to divide a polynomial by a binomial.

3p+2

p+6) 3pt+20p+11

(=)3p° +18p

2p+11

(-)2p+12

~1

The quotient of (3;:3 +20p+1 I]+[p+ E-} is 3p+2 with a remainder —1. which can be

1
p+6

written as [3p+2—




Answer 23PA.
Consider the following division:

37 +141-24
3r—4
(r+6)(3r—4)

o (3-4)

r+6
= [ I;ijl:)f Divide by the GCF.

=1+0 Simplify.

Thus, the quotient is .

Answer 24PA.
Consider the following division:

Factor the numerator.

120 +36n+15
2n+5

MH2n+1)2n+5
= [ g ][ . } Factor the numerator.
I:ZH-I-'S)

3(2n+1
= ("Ll:‘i’;"{g Divide by the GCF.

=3(2n+1) Simplify.

Thus, the quotientis [3(2n+1)|.

Answer 26PA.
Consider the following division:

206 - 276 +13b-3
4h-3

Use long division process to divide a polynomial by a binomial.

5h* —3b+1
4b—3) 206° -27b° +13b-3
(=)20b" —15b°

—12b% +13b
(—)-12b" +9b

4bh-3

(=)4b-3

0

Thus, the quotientis |542 — 35 +1]-




Answer 27PA.
Consider the following division:

6x' —9x" +6
2x-3
Rename the x term using a coefficient of 0.
(6x' —=9x% +0x+6)+(2x-3)
Use long division process to divide a polynomial by a binomial.

Ix*
2}:—3} 6x' —9x +0x+6

(-)6r -9¢

6

3 2
The quotient of M is 3y with a remainder §. which can be written as

2x=3

3x® +

2x-3|

Answer 28PA.
Consider the following division:

9¢* +5g -8
3g-2

Rename the g’ term using a coefficient of 0.

(9¢" +0g* +5g-8)+(3g~2)
Use long division process to divide a polynomial by a binomial.
3g’+2g+3
33—2) 9g¢’ +0g’ +5g -8
(-)9g’ -6g°
6g’ +5g
(-)6g"-4g
9g -8
(—]Qg-ﬁ
=,

9¢* +5g -8
3g-2

The quotient of is 3g* +2g+3 with a remainder -2, which can be written as

2
3’ +2g +3———|.




Answer 29PA.
Consider the following division:

(6r +5n" +12)+(2n+3)
Rename the »n term using a coefficient of 0.
(6?13 +51° +0n+ 11}+(1n +3:I

Use long division process to divide a polynomial by a binomial.

3 —2n+3
2n+3) 6n' +5n° +0n+12
(-)6n* +9n°

—4n”" +0n
{—]-4.':-'2-61*?

on+12

{-]ﬁn-f—?

3

The quotient of (6n" +5n” +12)+(2n+3)is 34% —2,+3 With a remainder 3, which can be

written as [3n® —2n+ 3+

2n+3

Answer 30PA.
Consider the following division:

(47 +176 —1)+(4r+1)
Rename the ¢ term using a coefficient of 0.
(47 +176 + 00 =1)+(4r +1)
Use long division process to divide a polynomial by a binomial.
rF+4r-1
4r+1) 47 +171 + 01 -1
(-)4r'+ ¢
16¢° + 0t
(=)16¢" +4¢
—4r—1
(=)—4r-1
0

Thus, the quotientis [;2 4 47 —1]-




Answer 31PA.

The expression M represents the weight of an object that can be lifted if W pounds of
X

force are applied to a lever L inches long with the fulcrum placed x inches from the object.

Substitute 150 for W, and 60 for L in the expression to determine the heaviest rock he could lift
if the fulcrum is ¥ inches from the rock:

150(60 - x)

X

Answer 32PA.

The expression M represents the weight of an object that can be lifted if W pounds of
X

force are applied to a lever L inches long with the fulcrum placed x inches from the object.
Use the above expression to find the weight of a rock.

Substitute 210 for W, §.12 =72 for L and 20 for x in the expression.

W(L-x)
x
= M Substitute.
20
=546 Simplify

Thus, the weight of a rock is |546 pounds|-

Answer 33PA.
First find the perimeter of the bedroom:

P=21+2b Formula.
=2[I4)+2{12} Substitute.
=28+24 Simplity.
=52 ft or 624in.

Now find the length of walls to put decorative border.

624 -42-42-345-34.5

=471 in.
The border comes in 5-yard rolls. Now find the number of rolls of border.
It Tyard Troll

12in - 3ft lyard

_am K 1 yard 1ol
12jf 34 5 yard
_ 471 rolls
©12:3.5
=3 rolls
Thus, the number of rolls of border is .

471 in




Answer 34PA.

2
The expression nd can be used to determine the number of slices of a round pizza with
64
diameter d.
2
Divide total cost C by number of slices wd to find a formula to calculate the cost per slice.
64
xd’
s=C+
64
64 : . rd’
=C — Multiply by the reciprocal of :
ad” 64
64C : ;
=— Simplify.
xd
64
Thus, the formula to calculate the cost per slice is =|-
xd
Answer 35PA.
2
The expression ﬂ can be used to determine the number of slices of a round pizza with
64
diameter a.
2
Divide total cost C by number of slices ﬂ to find a formula to calculate the cost per slice.
64
d’
s=C=+
64
64 : . ad’
=(C-— Multiply by the reciprocal of —.
xd” 64
64C - ;
=— Simplify.
wd
Thus, the formula to calculate the cost per slice is 64;2’

md



Complete the table below:

Size (d) 10-inch | 14-inch | 18-inch
Price (C) 3499 %899 |$12995
Number of slices H_d_ 5 10 16

64
Cost per slice % $1.02 |%093 |%082

Thus, pizza offers the best price per slice.

Answer 36PA.
Use the following information:

The density of a material is its mass per unit volume.

To find the densities for the materials divide Mass by Volume.

Material | Mass (g) | Volume (em’) | Density o MARE
WVolume
Aluminum [ 4.15 1.54 w =2.69
1.54
Gold 232 0.12 E—l? 33
0.12
Silver 630 0.60 w: 10.50
0.60
Steel 7.80 1.00 w= 7.80
1.00
Iron 1520 1.95 ﬂ =7.79
1.95




Copper |[2.48 0.28 E:E,Hﬁ
0.28

Blood 435 410 E= 1.06
4.10

Lead 11.30 1.00 11'3':'=||.3'[f|

00

Brass 17.90 2.08 w =8.601
2.08

concrete |40.00 20.00 S0 =2
20.00

Answer 37PA.

Use the following information:
The density of a material 1s 1ts mass per unit volume.
To find the densities for the materials divide Mass by Volume.

' 3
Material Mass (2) | Volume (c.-m ) iy — Mass
Volume
uminium | 4.15 1.54 415 _169
1.54
Gold 232 0.12 232 _1933
0.12
Silver 6.30 0.60 6.30 _1050
0.60
Ste i i
el 7.80 1.00 7.80 _ 780
1.00
Iron 15.20 1.95 15.20 _ 7179
1.95
C . :
opper 248 0.28 248 _ 886
0.28
Blood 435 410
ﬂ=1.l'315
4.10
Lead 11.30 1.00 11_302“_3[’
1.00
B i 3
rass 17.90 2.08 17.90 _g61
208
concrete 40.00 20.00 40.00 5
20.00

Now plot the graph of the densities for the materials:




25

20

15

10

?wg.‘)& 2 <2 v ¥ (PQL}
Answer 38PA.
Use the following information:
The density of a matenial 1s 1ts mass per unit volume.
To find the densities for the matenials divide Mass by Volume.
Material Mass (g) | Volume (c:nf) Density = Mass
Volume
Aluminium | 4.15 1.54 415 _ 269
1.54
Gold 232 0.12 232 _19133
0.12
51l 6.30 0.60
ver 639 _10:50
0.60
Steel 7.80 1.00
e 7.80 _ 730
1.00
Iron 15.20 1.95 1520 _ 779
1.95
C 4 ;
opper 248 028 248 _286
0.28
Blood 435 4.10
435 =1.06
410
Lead 11.30 1.00 11.30 1130
Brass 17.90 2.08 1?;_9'!]' _g861
2.08
concrete 40.00 20.00 40.00 5
20.00

Now plot the graph of the densities for the materials:



25

20
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Answer 40PA.

Let f(x)z:z +Tx+12

Since, y 4k is afactor

x+k=0
x=-k

of the function f(;r] then

Substitute —§ for x in the function

F(x)=x"+7x+12

F(=k)y=(=k) +7(=k)+12

0=k*-Tk+12
0=(k-3)(k-4)

Factor.

Use zero factor property. Solve for k.

k=3=0 _k-4=0
or
k=3 k=4

Thus, the value of k is

Jand 4|.




Answer 41PA.
Let f(_r]z.r: +Tx+k
Function is divided by y 4 2. there is a remainder of 2.
x+2=0
x=-2

Substitute _2 for x in the function

f(x)=x*+Tx+k—-(R)

f(-2)=(-2)" +7(-2)+k-2 R =2 (Remainder)
0=4-14+k-2
12=k

Thus, the value of kis [12].

Answer 42PA.
Let f(:r] =y =2x—k

Since, y+ 7 is a factor of the function f(:r] then
x+7=0
x=-7
Substitute —7 for x in the function
f(x)=x"-2x-k

S(=T)=(=7)" -2(-7)-k
0=49+14-%
k=063

Thus, the value of k is _

Answer 43PA.
Divide can be used to find the number of pieces of fabric available when you divide a large

piece of fabric into smaller pieces.
Answer should include the following.

« The two expressions are equivalent. If you use the Distributive Property, you can separate the
numerator into two expressions with the same denominator.

- When you simplify the right side of the equation, the numerator is g— p and the denominator
is ¢. This is the same as the expression on the left.



Answer 44PA.

To find the length of the rectangle divide the area of rectangle by width
me +dm—32

Write as a rational expression.
nm—4

= (i d)(m—4) Factor the numerator.
(m—4)

m+8
_(m+8) (p1) Divide by the GCF.

=m+8 Simplify.

Thus, the length of the rectangle is _

Answer 45PA.
Consider the following division:

(x*+5x-20)+(x-3)
Rename the 2 term using a coefficient of 0.

(x*+0x7 +5x-20)+(x-3)

Use long division process to divide a polynomial by a binomial.

¥ +3x+14
x—.'-.'r) x +0x* +5x=-20

(=)' =347
3x% +5x
[—-}3){2 -0x
14x—20
(—)14x—42
22

The quotient of (xj +5x-2{]]+{x—3) I5 2 43y 414 with a remainder 22, which can be
written as option

B +3x+14+—=|
x=3




Answer 46MYS.
Consider the following rational expression.

X 4+5x+6  x+2

x-x-12 P +x-20

_x ‘+5x+6 "" +x-20 Multiply by the reciprocal of —+2 .
Ty —T-IZ x+2 x* 4+ x=20

_ (x+3)(x+2) (x+5)(x—4)
(x—4)(x+3) (x+2)

_ gﬁ% “%‘ﬂ The GCF is (x+3)(x+2)(x-4).

=x+5 Simplify.

Thus, the quotient is [y + 5|

Factor the numerator and denominator.

Answer 47MYS.

Consider the following rational expression.

m +m—6 . m—-m-2
m+8m+15  m +9m+20
2 _ 2 I g
= "'j t0-b o j+9m+20 Multiply by the reciprocal of T—“
m- +8m+15 m-m-=2 m +9m+20
[m+3][m 2] (!ﬂ+5:l[m+4:|

2)

{m+5}{m+3} { l:m+l]

(»=7)
(3]

Factor the numerator and denominator,

+4)

The GCF is (m+3)(m—2)(m+5).

(mF3) an

:m+1

Simplify.

m+4

Thus, the quotient is .
m+1




Answer 48MYS.
Consider the following rational expression.

B +19h+84  H* -9
b-3 B +15b+36
(b+12)(b+7) (b-3)(b+3)
(b-3)  (b+12)(h+3)

) (b+7) A rs)
= : e GCF is (b+12)(b-3)(b+3).
=b+7 Simplify.

Thus, the quotient is _

Factor the numerator and denominator.

Answer 49MYS.

Consider the following rational expression.
z'+16z+39  z+45
22 +9z+18 z*+18z+65
(z+|3][z+3] (:z+5]

R E) T, o heersot s daimies

- %ﬁ%@% The GCFis (z+13)(z+3)(z+5).
1

=— Simplify.
z+6 i
Thus, the quotient is l
z+6
Answer 50MYS.
Consider the following expression:
W77
=(3-1) J7  Distributive property.
=27 Simplify.

Thus, the answer is g,ﬁ ’




Use a TI-83 calculator to verify answer:

8 A T AT

0. 291002822
2rivs

0. 2910082822

Answer 51MYS.

Consider the following expression:

J12 4432
=36-2+./16-2
=6\2 +42
=(6+4)V2
=102

Thus, the answer is

Factor

Simplify

Distributive property.
Simplify.

10v2]-

Use a TI-83 calculator to verify answer:

JOr2a+l 0320

14. 14213562
1802y

14. 14213562

Answer 52MYS.

Consider the following expression:

V12 =18 +448

=J4-3-/9.2+.16-3 Factor

=23-32+43

=2J3+43-32
=(2+4)33-32
=643 -342

Thus, the answer is

Simplify

Group like terms.
Distributive property.
Simplify.

63 342




Use a TI-83 calculator to verify answer:

{il2)—$(18)+¢(48

. 149554155
BLC3Y=50 02
. 149554155

Answer 53MYS.
Consider the following expression:

d* —3d - 40

=d* —8d +5d - 40 Write —3d as —8d + 54d.
=d(d-8)+5(d-8) Distributive property.
=(d-8)(d +5) Factor out (d —8).

Thus, the factor is |(d —8)(d +5)|-

Answer 54MYS.
Consider the following expression:

x’ +8x+16

=3 +4x+4x+16 Write 8x as 4x+4x.
=x(x+4)+4(x+4) Distributive property.
=(x+4)(x+4) Factor out (x+4).

Thus, the factor is |(x+4)(x+4) or (x 4_.'.1)1 .

Answer 55MYS.
Consider the following expression:

1+

For the trinomial ;2 ;¢4 1. b=1, and ¢ =1. There are no such pair of numbers, whose sum Is
1 and whose product is 1.

Thus, the expression is [prime|

Answer 57MYS.
Consider the following expression:

(60" —6n+10m") +(5n-6m’ )

=6n" —6n+10m’ +5n—6m’ Distributive property.
=10m’ = 6m" +6n" —6n+5n Group like terms.
=d4m’ +6n* —n Combine like terms.




Answer 58MYS.
Consider the following expression:

(3:2 +4xy - Zyz ] +(J:2 +9xy + 4_}:2}

=3x" +dxy=2y" + x" +9xp + 4y’ Distributive property.
=3x +x* +dxy +9xy =27 +4)° Group like terms.
=4x* +13xy+2y" Combine like terms.

Thus, the sumis |4x® +13xy +2)7|.

Answer 59MYS.
Consider the following expression:

(a* =b*)+(-3a" ~24°b+ b7 - 2b*)

=a -b'=3a’ -2a’b+b" -2b Distributive property.
=a -3a’ -2a’b+b* b =20 Group like terms.
=-2a’ -2a’b+b* -3b Combine like terms.

Thus, the sumis |_24° —24%h+b% =34 |-

Answer 60MYS.
Consider the following expression:

(2" +6h)+(-4g" - 8h)

=2g" +6h—4g’ —8h Distributive property.
=2g" —4g” +6h—8h Group like terms.
=-2g*-2h Combine like terms.

Thus, the sum is _zgf —2hl.




