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Just-in-Time Review

3. —5 = —/25, and —v/26 is to the left of —/25, or —5, on
the number line. Thus it is true that —v/26 < —5.

1. Real Numbers

2 - 1
. Rational numbers: 3 6, —2.45, 18.4, —11, /27, 56, —

8
77
0, V16

2 - 1
. Rational numbers but not integers: 37 —2.45, 18.4, 567

V6= \/6, so it is true that v/6 < v/6.

. —30 is to the left of —25 on the number line, so it is false

that —30 > —25.

4 16 5 25 16 25
= Lo he right of — ==
a 20° "20 1s to the right o 20’

_§ so it is true that 7é>f§.
7 5 4
3. Irrational numbers: v/3, ¥/26, 7.151551555..., —/35, ¥/3

(Although there is a pattern in 7.151551555. .., there is
no repeating block of digits.)

4. Absolute Value

4. Integers: 6, —11, v/27, 0, V16 1. |-98/=98 (|Ja]=—a,ifa<0.)
5. Whole numbers: 6, v/27, 0, v/16 2. 00=0 (la|=a,ifa>0.)
6. Real numbers: All of them 3. [471=47 (Ja|=a,ifa>0.)
2 2
4. ’——':— (la] = —a,if a <0.)
2. Properties of Real Numbers 3 3
5. | —7—13] = | — 20| = 20, or
1. —24 + 24 = 0 illustrates the additive inverse property. [13 — (=7)| = 13+ 7| = |20] = 20
2. T(zy) = (Tx)y illustrates the associative property of mul- 6. |2—14.6| = | — 12.6| = 12.6, or
tiplication. |14.6 — 2| = |12.6] = 12.6
3. 9(r — s) = 9r — 9s illustrates a distributive property. 7. | —39—(—28)|=|—39+28|=|—11| =11, or
4. 11 + z = z + 11 illustrates the commutative property of | —28—(=39)|=]—-28+39 =11 =11
addition. 8‘7§,E_‘,§,E_‘,E_Eor
5. —20 -1 = —20 illustrates the multiplicative identity prop- ) 4 8 8 8| 8] 8’
erty. 15 ( 3)'_ 15+6‘_‘21 21
6. 5(z +y) = (z + y)5 illustrates the commutative property 8 4 8 8 8 8

of multiplication.

. ¢+ 0 = g illustrates the additive identity property.

1
.75 = 1 illustrates the multiplicative inverse property.

5. Operations with Real Numbers

1.

8—(~11)=8+11=19

9. (z+y)+w = z+(y+w) illustrates the associative property
of addition. 2'73. 1 :73'1:§.i:1.i:i
10 3 10-3 3 10 10 10
10. 8(a +b) = 8a + 8b illustrates a distributive property.
3. 152 (=3)=—5
4. 4—(-1)=-4+1=-3
3. Order on the Number Line
5. 7-(—50) = —350
1. 9 is to the right of —9 on the number line, so it is false 6. —0.5—-5=-0.54+(-5)=-5.5
that —-9.
g <9 7. —3+27=24
2. —10 is to the left of —1 on the number line, so it is true .
that 10 < 1. 8. —400+ —40 =10
9. 4.2 (—3) = —126
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Just-in-Time Review

10.
11.

12.

15.

—~13—(—33) = —13+33 =20

6. Interval Notation

10.

. This is a half-open interval.

. This is a closed interval, so we use brackets. Interval no-

tation is [—5, 5].

We use a parenthesis on
the left and a bracket on the right. Interval notation is
(-3,-1].

. This interval is of unlimited extent in the negative direc-

tion, and the endpoint —2 is included. Interval notation is
(—o0, —2].

. This interval is of unlimited extent in the positive direc-

tion, and the endpoint 3.8 is not included. Interval nota-
tion is (3.8, 00).

. A{z|7 < 2z}, or {z|x > T}

This interval is of unlimited extent in the positive direction
and the endpoint 7 is not included. Interval notation is
(7,00).

. The endpoints —2 and 2 are not included in the interval,

so we use parentheses. Interval notation is (—2,2).

. The endpoints —4 and 5 are not included in the interval,

so we use parentheses. Interval notation is (—4,5).

. The interval is of unlimited extent in the positive direc-

tion, and the endpoint 1.7 is included. Internal notation
is [1.7, 00).

. The endpoint —5 is not included in the interval, so we use a

parenthesis before —5. The endpoint —2 is included in the
interval, so we use a bracket after —2. Interval notation is
(—5,-2].

This interval is of unlimited extent in the negative direc-
tion, and the endpoint v/5 is not included. Interval nota-

tion is (—o0,v/5).

7. Integers as Exponents

2.

. “m 1
36 Using ™" = o

1 5 . -m __ 1
025 (0.2)° Using a™™ = g

10.

a~ ™ b’n

z .
. —s = — Using =
w

b*'ﬂ anz

V]

Raising a quotient to a power

2
N2
(y) y?

. 100°=1 Usinga’=1,a#0

a® 5—(—3 543
—3:a_(_):a+

— Using the quotient rule
a

(2wy*)(=327%) = 2(=B)z - 27"y’ -y
= Gl H(=B)yBH
6 4
= —6x 74yt or — %
x
g =T e (=T) _ -1l o L
0T 11
-6 —6,,—6 1
(mn)~%=m"n"° or

8. Scientific Notation

. Convert 18,500,000 to scientific notation.

We want the decimal point to be positioned between the
1 and the 8, so we move it 7 places to the left. Since
18,500,000 is greater than 10, the exponent must be posi-
tive.

18,500,000 = 1.85 x 107

. Convert 0.000786 to scientific notation.

We want the decimal point to be positioned between the
7 and the 8, so we move it 4 places to the right. Since
0.000786 is between 0 and 1, the exponent must be nega-
tive.

0.000786 = 7.86 x 1074

. Convert 0.0000000023 to scientific notation.

We want the decimal point to be positioned between the
2 and the 3, so we move it 9 places to the right. Since
0.0000000023 is between 0 and 1, the exponent must be
negative.

0.0000000023 = 2.3 x 1079

. Convert 8,927,000,000 to scientific notation.

We want the decimal point to be positioned between the
8 and the 9, so we move it 9 places to the left. Since
8,927,000,000 is greater than 10, the exponent must be
positive.

8,927,000, 000 = 8.927 x 10°

. Convert 4.3 x 1078 to decimal notation.

The exponent is negative, so the number is between 0 and
1. We move the decimal point 8 places to the left.

4.3 x 108 = 0.000000043
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Just-in-Time Review 3

6. 48-6)2—4-34+2-8
31+ 190
4.22-4.342.8

6. Convert 5.17 x 10% to decimal notation.

The exponent is positive, so the number is greater than

10. We move the decimal point 6 places to the right. = Calculating in the
5.17 x 108 = 5,170, 000 s+1 numerator and in
the denominator
7. Convert 6.203 x 10'! to decimal notation. _4-4-4-3+2-8
The exponent is positive, so the number is greater than 4
10. We move the decimal point 11 places to the right. _ 16 — 12416
6.203 x 10! = 620, 300, 000, 000 4
_4+16
8. Convert 2.94 x 10~° to scientific notation. T4
20

The exponent is negative, so the number is between 0 and —
1. We move the decimal point 5 places to the left. 4
2.94 x 10~° = 0.0000294
7.64+[(—4)+(-2)]=64+2=32

9. Order of Operations 8. 69— (3—2)]+4(2-3)
=6[9—-1]+4(2-3)
1. 3+18+6-3=3+3-3 Dividing =6-8+4(-1)
=6—3=3 Adding and subtracting =48-4
=44
2. =5-3+8-324+4(6-2)
=5-3+8-324+4-4  Working inside parentheses
—5.348-944-4 Evaluating 32 10. Introduction to Polynomials
=154+72+16 Multiplying
=87+16 Adding in order 1. 5—af
=103 from left to right The term of highest degree is —2%, so the degree of the
polynomial is 6.
3. 53—-8-3%2+4-6-2]

25 _ 7
—53-8-9+4-6-2] 2. 27y’ —xly +4
— 5372424 9] The degree of x2y® is 2 + 5, or 7; the degree of —z"y is

7+ 1, or 8; the degree of 4 is 0 (4 = 42°). Thus the degree

= 5[-69 + 24 — 2] of the polynomial is 8.
Z z{:ii{ 2] 3. 2a* -3 +a? ' .
The term of highest degree is 2a*, so the degree of the
= =235 polynomial is 4.
4. 16+4-4+2-256 4. —41 = —412°, so the degree of the polynomial is 0.

=4-4+2-256 Multiplying and dividing

3 8 5
in order from left to right 5. 4z —2°+0.12° — 2z

=16 +2-256 The term of highest degree is 0.12%, so the degree of the
— 8.956 polynomial is 8.
= 2048 6. x — 3 has two terms. It is a binomial.
5. 26.273 £ 910 - 98 7. 1415 has one term. It is a monomial.
S eate 8. 2y — Sy + 8 has three terms. It is a trinomial
9T .98 S 2y =y as three terms. It is a trinomial.
=2

11. Add and Subtract Polynomials

1. By—1)-B-v)
=@y-1D+(=3+y)
=@+ y+(-1-3)

=09y—14
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4 Just-in-Time Review
2. (32% — 2z — 2% +2) — (52% — 8x — 2% +4) 2. (5z — 3)?
= (322 =22 — 2% +2) + (—5z% + 8z + 2> — 4) = (52)2 -2 -5x-3+32
=0B-522+(-2+8)z+(-1+1)z3+(2—-4) [((A-B)?= A2 -2AB+ B
= —22% + 62 — 2 = 2522 — 30z +9
3. 2r+3y+2z—"7)+ (4o — 2y — 2+ 8)+ 3. (2z + 3y)?
(=3z+y—22—4) = (2z)2 + 2(22)(3y) + (3y)?
=2+4-3)z+B-2+1y+(1—-1-2)2+ [(A+B)%? = A2+2AB+ B?]
(=7+8—4) = 422 + 122y + 9y
=3r+2y—22-3 4. (a — 5b)2
4. (3ab? — 4a%b — 2ab + 6)+ =a%—2-a-5b+ (5b)?
(—ab? —5a%b + 8ab + 4) [((A-B)? = A>-2AB+B?|
= (3 —-1)ab® + (=4 — 5)a?b + (—2 4+ 8)ab + (6 + 4) = a2 — 10ab + 25b2
-9 2 2 1
ab® — 9a°b + 6ab + 10 5. (n+6)(n — 6)
5. (522 + 4oy — 3y% + 2) — (922 — day +2y% — 1) —n2_g2 [(A+ B)(A— B) = A? — B?|
= (522 +4day — 3y? +2) + (=922 + dzy — 2y + 1) —n2_36
=(5-92+4+4 -3-2)2+(2+1
(592 + (4 d)ay + (=3 — 22 + 2+ 1) Y

— 42 5,2
= —4x° + 8xy — 5y~ + 3 ~ (3y)? — 42 [(A+ B)(A—B) = A2 — BY]

=9y2 — 16

12. Multiply Polynomials

14. Factor Polynomials; The FOIL Method

1. (30%)(~Ta%) = [3(-T)](a? - a¥)
= —21a°
1. 3x+18=3-2+3-6=3(z +6)
. _ ;Z :— :;L(?i;;)_ 15  Using FOIL 2. 223 — 822 =222 22224 =222 - 4)
=y2+2y—15 Collecting like terms 3. 323 — 2%+ 182 -6
3. (z+6)(z +3) =2*(Br—1)+6(3z—1)
=2 +3c+6c+18 Using FOIL = (3z —1)(@* +6)
=224+ 92+ 18 Collecting like terms 4. 3+ 612 — 2t — 12
4. (2a+3)(a+5) =t*(t+6) —2(t +6)
= 242 + 10a+3a +15 Using FOIL = (t+6)(*—2)
=2a%+13a+15 Collecting like terms 5. w? — 7w+ 10
5. (22 + 3y) (2z + y) We look for two numbers with a product of 10 and a sum
— 42?4 2y + 6ay + 3y Using FOIL of —7. By trial, we determine that they are —5 and —2.
— 422 + 8zy + 3y? w? — Tw+ 10 = (w — 5)(w — 2)
- i by " ijVJrlStljflE) b ith d f 15 and

248t +15=(t+3)(t+5)

7. 2n% — 20n — 48 = 2(n? — 10n — 24)

Now factor n? — 10n — 24. We look for two numbers with a
product of —24 and a sum of —10. By trial, we determine
that they are 2 and —12. Then n? — 10n — 24 =

13. Special Products of Binomials

1. 3)?
(‘Z +3) ) (n 4+ 2)(n — 12). We must include the common factor, 2,
=1°+2-2-343 to have a factorization of the original trinomial.
[(A+B)* = A* + 2AB + B?| 2n2 — 20n — 48 = 2(n + 2)(n — 12)
=22+ 6x+9

Copyright @ 2017 Pearson Education, Inc.
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10.

11.

12.

cyt =9y + 14y? = P (Y7 — 9y + 14)

Now factor y? — 9y + 14. Look for two numbers with a
product of 14 and a sum of —9. The numbers are —2 and
—7. Then 32 — 9y + 14 = (y — 2)(y — 7). We must include
the common factor, y2, in order to have a factorization of
the original trinomial.

yt =93 + 142 = (y —2)(y — 7)

. 2n% +9n — 56

1. There is no common factor other than 1 or —1.

2. The factorization must be of the form
2n+  )(n+ ).

3. Factor the constant term, —56. The possibilities
are —1-56, 1(—56), —2-28, 2(—28), —4-16, 4(—16),
—7-8, and 7(—8). The factors can be written in
the opposite order as well: 56(—1), —56 -1, 28(—2),
—28-2, 16(—4), —16 -4, 8(—7), and —8 - 7.

4. Find a pair of factors for which the sum of the outer
and the inner products is the middle term, 9n. By

trial, we determine that the factorization is (2n —
7)(n+38).

2y +y—6

1. There is no common factor other than 1 or —1.

2. The factorization must be of the form
y+ )+ ).

3. Factor the constant term, —6. The possibilities are
—1-6, 1(—6), —2-3, and 2(—3). The factors can be

written in the opposite order as well: 6(—1), —6-1,
3(—2) and —3- 2.

4. Find a pair of factors for which the sum of the outer
and the inner products is the middle term, y. By
trial, we determine that the factorization is
(2y=3)(y+2).

b*> — 6bt + 5¢>

We look for two numbers with a product of 5 and a sum

of —6. By trial, we determine that they are —1 and —5.

b% — 6bt + 5t2 = (b—t)(b — 5t)
x* — 72?2 —30 = (22)% — 722 - 30

We look for two numbers with a product of —30 and a sum
of —7. By trial, we determine that they are 3 and —10.

xt — 722 — 30 = (2% + 3)(2? — 10)

15.

Factoring Polynomials; The ac-Method

.82 —6x—9

1. There is no common factor other than 1 or —1.
2. Multiply the leading coefficient and the constant:
8(—9) = —T72.

3. Try to factor —72 so that the sum of the factors is
the coefficient of the middle term, —6. The factors
we want are —12 and 6.

4. Split the middle term using the numbers found in
step (3):

—b6z = —12z + 62
5. Factor by grouping.
822 — 62 —9 =8z 120+ 62—9
= 4222 — 3) +3(22 — 3)
= (22 —3)(4z + 3)

L1082 +4t—6

1. Factor out the largest common factor, 2.
1082 4 4t — 6 = 2(5t% + 2t — 3)
Now factor 5t2 4 2t — 3.
2. Multiply the leading coefficient and the constant:
5(—3) = —15.

3. Try to factor —15 so that the sum of the factors is
the coefficient of the middle term, 2. The factors we
want are 5 and —3.

4. Split the middle term using the numbers found in
step (3):

2t = 5t — 3t.
5. Factor by grouping.
5t2 + 2t — 3 = 5t> + 5t — 3t — 3
=5t(t+1)—3(t+1)
= (t+1)(5t — 3)

Include the largest common factor in the final factoriza-
tion.

10t2 + 4t — 6 = 2(t + 1)(5t — 3)

. 18a% — 5la + 15

1. Factor out the largest common factor, 3.
18a2 — 51la + 15 = 3(6a% — 17a + 5)
Now factor 6a® — 17a + 5.
2. Multiply the leading coefficient and the constant:
6(5) = 30.

3. Try to factor 30 so that the sum of the factors is the
coefficient of the middle term, —17. The factors we
want are —2 and —15.

4. Split the middle term using the numbers found in
step (3):

—17a = —2a — 15a.
5. Factor by grouping.
6a%2 — 17a 45 = 6a% — 2a — 15a + 5
=2a(3a—1) —5(3a—1)
= (3a—1)(2a —5)

Include the largest common factor in the final factoriza-
tion.

18a% — 5la + 15 = 3(3a — 1)(2a — 5)

Copyright @ 2017 Pearson Education, Inc.

elegram, WhatsApp, Eitaa)


https://ebookyab.ir/solution-manual-college-algebra-bittinger/

https://ebook ab.ir/solution-manual-college algebra-bittinger/
Email: ebookyab.ir@gmail.com, Phone:+989359542944 (Telegram, WhatsApp, Eitaa)
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5. Ty—1=23—5y

16. Special Factorizations 12y — 1 =23 Adding 5y
12y = 24 Adding 1
1. 22-81=22-92=(2+9)(2—9) y =2 Dividing by 12
2. 1622 — 9 = (42)? — 32 = (4z + 3)(4z — 3) The solution is 2.
6. 3m—7=-13+
3. Tpg* —Tpy* = Tp(g" — y?) 2m S " —
m—"T7=— ubtracting m
= (@) — () T S
= (6> +y*)(¢* — y°) " s
( m = —3 Dividing by 2

=(@* +y*)(a+y)(a—y) o
The solution is —3.

4. 22+ 122 +36 =22+2-2-6+ 6
— (2 +6)2 7. 2(x+4+7) =5zx+14
2z + 14 = bz + 14
5. 927 —12:4+4=(32)" - 2-32-2+2° = (32 - 2)° -3z +14=14 Subtracting 5z
6. a® + 24a? + 144a -3z =0 Subtracting 14
= a(a® + 24a + 144) =0
=a(a®+2-a-12+122) The solution is 0.
= ala +12)? 8. 5y—(2y—10) =25
7. 2% +64 = 23+ 43 5y — 2y +10 = 25
= (v +4)(z% — 4z + 16) 3y +10 = 25 Collecting like terms
8. m3—216 = m3 - 6° 3y = 15 Subtracting 10
= (m — 6)(m?2 + 6m + 36) y =5 Dividing by 3

9. 3¢° — 24a2 = 3a2(a3 —8) The solution is 5.

= 3a%(a® — 2%)
= 3(12((1 — 2)(@2 +2a +4) 18. Inequality-Solving Principles

10. 5+1=(?)>*+13
=4+ =2+ 1) 1. p+25>—100
p > —125 Subtracting 25
The solution set is [—125, c0).

17. Equation-Solving Principles

2
2. —-x>6
3%
b= % 6 Multiplying by —> and
< —_— _——
t =10 Dividing by 7 T WHHPLyIe by T an
L. reversing the inequality symbol
The solution is 10. < —9
2. z-5=17 The solution set is (—oo, —9).

z =12 Adding 5

The solution is 12. 3. 9z-1<17

9z < 18 Adding 1

3. 3v+4=-8 r <2 Dividing by 9

3x = —12 Subtracting 4
xz = —4 Dividing by 3

The solution set is (—oo, 2).

The solution is —4. 4. —x—16 > 40
4. 6x—15 =45 —x > 56  Adding 6
6z = 60 Adding 15 x < =56 Multiplying by —1 and

reversing the inequality symbol

x = 10 Dividing by 6
The solution set is (—oo, —56].

The solution is 10.

Copyright @ 2017 Pearson Education, Inc.
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5.

1
-y—6<3
33/

1
3V <9 Adding 6

y < 27 Multiplying by 3

The solution set is (—oo, 27).

8 —2w < —14
—2w < —22  Subtracting 8
w > 11 Dividing by —2 and

reversing the inequality symbol

The solution set is [11, c0).

19.

The Principle of Zero Products

292 + 42y =0
2y(y+21)=0

20=0 or y+21 =0
y=—21

The solutions are 0 and —21.

y=0 or

c(a+T)(a=1)=0

a+7=0 or a—1=0
a= -7 or a=1

The solutions are —7 and 1.

. By+3)(y—4)=0

59+3=0 or y—4=0
5y = —3 or y=4

3
= —— =4
Y 5 or Yy

The solutions are —g and 4.

. 622 4+T7x—-5=0

Bz +5)2z—1)=0
3r+5=0 or 2x—1=20
3r=-5 or 2 =1

xr = ——= or Tr = —

3 2

1
The solutions are —g and 7

L t(t—8)=0

t=0 or t—8=0
t=0 or t=28

The solutions are 0 and 8.

.22 —8r—-33=0

(x+3)(z—11) =0
r+3=0 or z—11=0
r= -3 or r =11

The solutions are —3 and 11.

7.

8.

22+ 132 =30
22+ 132 -30=0
(z4+15)(x—2)=0
r+15=0

xr = —15 or r=2

or t—2=0

The solutions are —15 and 2.

1222 - 72 —12=0
4z +3)(3z—4)=0
dr+3=0 or 3z—4=0
dr = -3 or 3r =4
3 4
z=-—gor z=3
4

3
The solutions are ~1 and 3

20.

The Principle of Square Roots

22 —-36=0

2% = 36
=136 or z=—36
=20 or r=—6

The solutions are 6 and —6, or +6.

292 —20 =0
292 = 20
y? =10

y=VI0 or y=—yI0

The solutions are +/10 and —+/10, or ++/10.

622 = 18
22=3
z2=v3 or z=-V3
The solutions are v/3 and —\/g, or +v/3.
3t2—-15=0
3t2 =15
t2=5
t= \/5 or t= ,\@
The solutions are v/5 and ,\/57 or +/5.
22—1=24
22 =25

2=+/25 or z=—-/25

The solutions are 5 and —5, or £5.

522 —75=0
522 =75
x? =15

=15 or z=-V15

The solutions are v/15 and —/15, or +/15.
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8 Just-in-Time Review
4. 3z +12  (x+4)?
21. Simplify Rational Expressions 20 -8~ (z—4)?
3z +12 (z—4)?
3z —3 T2 -8 (x+44)2
Y- e O O
The denominator is 0 when the factor x = 0 and also 2(z—A) 24 )z + 4)
when 2 —1 =0, or z = 1. The domain is the set of all real 3z —4)
numbers except 0 and 1. T2z 44)
y+6 y+6
2. = 2 2 _
v+ay-21 (y+7)(y-3) 5 22_3_2%;43;
The denominator is 0 when y = —7 or y = 3. The domain ) )
is the set of all real numbers except —7 and 3. _a—a—-2 2a+ta
>4 (@ +2)(2=2) 42 a?—a—-6 a®>—2a
x — x x
3 x2—4x+4:(1:—2)(M):x—2 :( Ja + 1) &a) (2-+1)
(a = 3)(a+2)(d) (a—2)
4 x2+2x73:(171)(a>k3):x71 a+1
z2 -9 (z48)(z—3) z-3 T a—3
3 fp2 2
5. ¥ —02°+9z x(a” —6r+9) 22 —y? 22 4ay+o?
23 — 32 z2(z — 3) 6. :
I3_y3 $2+2xy+y2
#(z=3)(x — 3) 2 2
= Fae3) __ @4y —yEtay+y7)
53 (z—y)(a*+zy+y?)(z+y)(z+y)
= _ 1 @ty -y +ay+y?)
x+ z+y)(x—y)(@?+zy+y?
o 61248 60212 8) 1y (z +y)(x —y)( y+y?)
3y2 -9y +6  3(y2 -3y +2) = - 1 Removing a factor of 1
_ 23 (y+49)u2) 1
Aly —1)(y—2) Tty
_ 2 +4)
=1

23. Add and Subtract Rational Expressions

22. Multiply and Divide Rational Expressions

a—3b a+5b  2a+2b

1. n _
r—s r¥—g? (r —s)(r? — s?) a+b a+b a+b
r+s (r—s2  (r+s)(r—s)y? _ 2(atD)
_ (e=s)e=s) %) 1 72}-0%6)
T (z#5)—5)—3) =
=1 2 22 -5 z+1
. . n
322 —-5x—2 3r—6
2. m2—n2_mfn )
r+s  r+s — x” -5 + r+1
22 s Bz+1)(x—2) 3(zx—2)
- r+s5s m-—n _ 22 -5 .§+ z+1 .3:r+1
(m + n) (m—m)(2+43) Br+1)(z—2) 3 3@x—2) 3z+1
() 32 —5)+ (r+ DBa+ 1)
s T 3Bt -2)
2 2
3 422 + 92 + 2 2 —1 :3;10 —15+3z°+4x+1
' 2+z-2 3a2ta-2 33z + 1)(z - 2)
_ o+ D42 atT)(z~1) _ Gaf+do—14
T (2F2)(z—T)(3z — 2)(z+T) 33z + 1)(z —2)
_dr+1
T3 -2
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Just-in-Time Review 9
3. a?+1 a-1 6. 3y B 2y
a2—1 a+1 y2—Ty+10 y2—8y+15
a?+1 a— _ 3y 2y

:(a+1)(a—1) a+1 LCDis (a+1)(a—1)

T w-2)(y-5 (y-5@-3)

a?+1—(a—1D(a—-1)

LCD is (y —2)(y — 5)(y — 3)
~ 3yly—3) —2y(y—2)

(a+1)(a—1) _
_a*+1-a®+2a—1 (y2—2)(y—5)§y—3)
T (a+)(a—1) e A
2a (y—2)(y —5)(y —3)
T (@t )(a—1) _ y® — 5y
4 9z + 2 7 (y—2)(y—5)(y—3)
© 32 _2:-8 ' 32+2-4 _ y(y—=5)
942 7 (Z/*?)y(y’%)(y*i%)
T Brt+ -2 GrtdE-1) -y
LCD is (32 + 4)(z — 2)(x — 1) (v =2)y—3)
B 9x + 2 T 1 n 7 T = 2
- Br+d)(z=2) -1 @z+d)(z—1) z-2 24. Simplify Complex Rational Expressions
_ 922 — Tz — 2 n Tr — 14
 (Bz+4)(z—2)(z—1)  (Bz+4)(z—1)(z—2) oy oz oy
_ 922 — 16 1. ¥ = _y x 7Y s
T Brt D@ —2)(z—1) 1,11 1T gy  HOMs oy
_ (Be+1)(3z — 4) y ym xy
(31 (z —2)(z — 1) (Q - ;)
__ %z-4 VARV
(z—2)(z—1) (ﬁ;)
5 y 2 _ 2=y
) Y—y—20 y+4 Tty
_ Y _ 2 i _ _ (zg)z —y)
Cy+ )y -5 y+d LODis (y+4) =) T ()1
_ Y _ 2 .y—5 =x—y
C(y+4y-5) y+4 y-5 _—
= Yy _ 2y —10 2 b a—2> ab
(y+4)(y-5 (y+4)(y-5) B Ry S R
_y—(2y—10) ab
(y+4)(y —5) _a-b ab
_ y—2y+10 b (a+b)(a—0b)
N 4H(y—5
B w ty)_i(_ylo ) _ a b (a—="b)
T Ay -5) bla+b)a<t)
- a+b
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10 Just-in-Time Review
w+ — w w—2—|—i
3. 11212: w? 5;2 11. Va2 —do +4=/(z—2)2=2 -2
w
R 1'E+E 12. \/233y\/12zy = /242492 = \/dziy? - 6 = 22%y\/6
w3+8 - 3
e 13. {/322yV/36x = /10823y = /2723 - dy = 32 /Ay
w+?2 14. 5vV2+3v32 =52+ 316 - 2
3“’8 =5v2+3-4v2
w*° + w
T T wie =5v2+12V2
(w2 w? — 2w + A = (5+12)v2
- w(wr7) =17v2
_w-2w+d 15. V12— 2/3=7-2/3-2/3 = 14V3 - 23 = 12V3
w
. 16. 2v32+3V8 —4V18=2-4v/24+3-2y/2-4-3V2 =
v, 82+ 6v2 — 12v/2 = 22
4. Ty _r-y Y
T—y ry Ty 17. 6420 — 4454+ /80 = 63/4-5—4v/9-54+/16-5
Y =6-2v5—-4-3v5+4V5
_ @4y 1)y VB 19E 4+ 4VF
_z+y =(12—-12+4)V5
T =45
a_b 2 , 8. (2+V3)(5+2V3)
a® — X . a
5. ll) ‘11: y— Multlplymgby% —2.542-2034+3-5+/3-2V3
a b =10+4V3+5V3+3-2
_ (a+0b)(a—b) =10+9v3+6
b-a =16+9V3
a+ b)(a—=b
- e 19 (VE+2v5)(VE—2v8)
2 2
——a-b = (V8- (2v5)
=8-4-5
=8-20
25. Simplify Radical Expressions — _19
20. (1+v3)2=12+42-1-v3+ (V3)?
Lo(=21)p* =|-21|=21 =14+2V3+3
2. /9% = \/(3y)? = |3y| = 3y =4+2V3
3. J(a—2?2=a-2
4. =275 = (=3P = 3 26. Rationalizing Denominators
5. V8la® = {/(322)T = 322
L4 4 VII 411
6. V/32=V25=2 VI VI o viloo 11
7o /4825yt = /162yt 322 = 20y V342 = , [B_ [ T_ [1_va_ o
2xy /322 V7o Vror V49 Va9 7
8. V15v35=+15-35=+3-5-5-7T=v52-3.-7T= Y7TOYT Vi Y8 Y38
VB2 /37 =521 Y RTR AT B 2
o, YAy _ [A0zy _ s o /16 _ s/16 3 48 V48
V8x 8x 9 9 3 271 Y27
10 R =§/73L2=f/z=i 38'6:2\3/6
" {2445 24x5 8x3 2z 3 3
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3. 3 /3044
V30—4  30—4 V30+4
380412
(v/30)2 — 42
330+ 12
T 30-—16

3v/30 4 12

14

4 4 V7+V3

Vi-V3 VT-V3 VT+3
AT H43
(VTR - (VB3)?

4T+ 43
7-3

6.

WT+4V3  4VT+ V)

4 4
VT+/3

6 6

Vvm+y/n

T Um—n  Jm—n Vmt o

_ _6(/m++vn)
(vVim)? = (Vn)?
:6\/ﬁ+6\/ﬁ
1-v2  1-v2 V3+6
V3-v6  V3-V6 V3+6
V3+ V6 -6 - V12
3—-6

V3+v6-v6-2v3
3-6

_\/§_ 3

-3 3

9. /2. 32/3 — p1/2+2/3 _ 3/64+4/6 _ 7/6 _ O/37 _ v

10. (a —2)%4(a —2)"1/4 = (a — 2)9/4+(1/4) =

(a—2)8* = (a—

2)?

11. (m1/2n5/2)2/3 —m3Enid = /353 =

Ymv/nd = Vmnd = nvVmn?

28. The Pythagorean Theorem

1. a2+ b2 =2
82+ 152 = ¢?
64 + 225 = ¢?
289 = 2
17=c¢c
2. a2+ =¢?
42 442 = 2
16 +16 = 2
32 = ¢?
V32=c
5.657 =~ ¢
3. a2+vP=¢2
52 +b? = 132
254 b% = 169
b? = 144
b=12
4. a®>+bv2=¢?
a? +12% = 132
a® + 144 = 169
a? = 25
a=5
5. a2+ b =¢2
(\/5)2-1—62:62

27. Rational Exponents

5+ b% =36

1. %/ = §/yf
2. 2%/3 = Va2
3. 16%/4 = (161/4)3 = (¥/16)° = 23 =8

4. 477 = (V)T =27 =128

1 11
5125718 = — = — =
12513 125 5

i - 1

6. 32745 = (¥32) =27 = —

16
7R y4 — y4/12 — y1/3

8. Vab = 5/2

b? =31

b = /31 ~ 5.568
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Chapter 1
Graphs, Functions, and Models

5. To graph (—5,1) we move from the origin 5 units to the

Exercise Set 1.1

1. Point A is located 5 units to the left of the y-axis and

4 units up from the z-axis, so its coordinates are (—5,4).

Point B is located 2 units to the right of the y-axis and
2 units down from the z-axis, so its coordinates are (2, —2).

Point C is located 0 units to the right or left of the y-axis
and 5 units down from the z-axis, so its coordinates are
(0,-5).

Point D is located 3 units to the right of the y-axis and
5 units up from the z-axis, so its coordinates are (3,5).

Point E is located 5 units to the left of the y-axis and
4 units down from the z-axis, so its coordinates are
(—5,—4).

Point F is located 3 units to the right of the y-axis and

0 units up or down from the z-axis, so its coordinates are
(3,0).

. G:(2,1); H: (0,0); I: (4,-3); J: (—4,0); K: (-2, 3);
L: (0,5)

. To graph (4, 0) we move from the origin 4 units to the right
of the y-axis. Since the second coordinate is 0, we do not
move up or down from the z-axis.

To graph (—3, —5) we move from the origin 3 units to the
left of the y-axis. Then we move 5 units down from the
T-axis.

To graph (—1,4) we move from the origin 1 unit to the left
of the y-axis. Then we move 4 units up from the z-axis.

To graph (0,2) we do not move to the right or the left of
the y-axis since the first coordinate is 0. From the origin
we move 2 units up.

To graph (2, —2) we move from the origin 2 units to the
right of the y-axis. Then we move 2 units down from the
T-axis.

y
(—1,4);4
2(0,2)
( 10)
—4i72 204 %
=2 e(2,-2)
(=3, —5)74
P
B RN
| (0’3)4 o(1,4)
(=5,0) RN
RS WAL
(£ o
f -4 .'(2,’—‘4)

left of the y-axis. Then we move 1 unit up from the z-axis.

To graph (5, 1) we move from the origin 5 units to the right
of the y-axis. Then we move 1 unit up from the z-axis.

To graph (2, 3) we move from the origin 2 units to the right
of the y-axis. Then we move 3 units up from the z-axis.

To graph (2,—1) we move from the origin 2 units to the
right of the y-axis. Then we move 1 unit down from the
T-axis.

To graph (0,1) we do not move to the right or the left of
the y-axis since the first coordinate is 0. From the origin
we move 1 unit up.

y
4 B
i-e(2,3):
: 2
~¢(—5,1)--4(0, 1) (5, 1)
420 ] g4 X
i) (2, =)
-4

. The first coordinate represents the year and the corre-

sponding second coordinate represents the number of cities
served by Southwest Airlines. The ordered pairs are
(1971, 3), (1981, 15), (1991, 32), (2001, 59), (2011, 72),
and (2014, 96).

. The first coordinate represents the year and the second

coordinate represents the percent of Marines who are
women. The ordered pairs are (1960, 1%), (1970, 0.9%),
(1980, 3.6%), (1990, 4.9%), (2000, 6.1%), (2011, 6.8%),
and (2014, 7.6%).

. To determine whether (—1,—9) is a solution, substitute

—1 for z and —9 for y.

y="Tr—2
7 7
-9 7 7(-1)-2
—-7-2
-9 -9 TRUE
The equation —9 = —9 is true, so (—1,—9) is a solution.
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14 Chapter 1: Graphs, Functions, and Models
To determine whether (0,2) is a solution, substitute 0 for For (—3,0): ??+y* =9
S
z and 2 for y. (=32 +0%279
y="Tr-2 9+0
277-0-2 9 | 9 TRUE
0-2 (—3,0) is a solution.
2| =2 FALSE 1 4
The equation 2 = —2 is false, so (0,2) is not a solution. 13. Toldetermme Whjther ( X 73) is a solution, substitute
1 —3 for a and —% for b.
10. For [ =,8): —
<2 ) Y= At % +5b =3
1 |
?7 -4 = 1 4
8 4 2+10 2<7§)+5(77)?3
~2+10 Ly
818 TRUE 5 | 3 FALSE
1
il i i 4
(2 ’ 8) is a solution. The equation —5 = 3 is false, so ( ~ 3 _5) is not a solu-
tion.
For (—1,6): y=—4x+10 . 3\ . . :
T To determine whether (0, —) is a solution, substitute 0 for
67 —4(-1)+10 3 5
4+10 aandgforb.
6 | 14 FALSE 2a+5b=3
e Bt
(—1,6) is not a solution. 3
2:-0+5- 5 7?3
2 3 2
11. To determine whether (—, —) is a solution, substitute —
5 374 0+3
for x and 1 for y. 3 | 3 TRUE

12.

6r —4y =1
2 3
6--—4--171
3 4
4-3
1|1 TRUE

23
The equation 1 =1 is true, so (57 1) is a solution.

3
To determine whether (1, 5) is a solution, substitute 1 for

mandifory.
6r —4y =1
- W
3
6-1—4--71
2
6—6
0 | 1 FALSE

3
The equation 0 = 1 is false, so (17 5) is not a solution.

For (1.5,2.6): 2?4y’ =9
(1.5)% + (2.6)2 79
2.25 + 6.76
9.01 | 9 FALSE

(1.5,2.6) is not a solution.

14.

15.

3
The equation 3 = 3 is true, so (0, 7> is a solution.

For (0, g)

3m+4n =6

_

3
04427
3-0+ 2 6

0+6
6

6 TRUE

3
(O7 5) is a solution.

For (;1):

3m—+4n =6

_

2
3--+4-176
3+

2+4

6 | 6 TRUE

2
The equation 6 = 6 is true, so (5, 1) is a solution.

To determine whether (—0.75,2.75) is a solution, substi-
tute —0.75 for x and 2.75 for y.

.1'2 _ y2 =3

T
(—0.75)% — (2.75)2 7 3
0.5625 — 7.5625
—7 | 3 FALSE

The equation —7 = 3 is false, so (—0.75,2.75) is not a
solution.
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Exercise Set 1.1

15

16.

17.

To determine whether (2, —1) is a solution, substitute 2
for z and —1 for y.

2?2 —y? =3
22— (=12 73
4—-1
3 | 3 TRUE
The equation 3 = 3 is true, so (2,—1) is a solution.
For (2, —4): 5 +2y° = 70
5.2+ 2(—4) 7 70
104+2-16
10 + 32
42 | 70 FALSE
(2,—4) is not a solution.
For (4,—5): 5z + 2y* = 70
5.4+ 2(—5)2 ? 70
20+2-25
20 450
70 | 70 TRUE

(4,—5) is a solution.

Graph 5z — 3y = —15.

To find the z-intercept we replace y with 0 and solve for
x.

50 —3-0=-15
5z = —15
z=-3
The z-intercept is (—3,0).
To find the y-intercept we replace x with 0 and solve for
Y.
5:-0—-3y=-15
-3y = —15
Yy=295
The y-intercept is (0, 5).

We plot the intercepts and draw the line that contains
them. We could find a third point as a check that the
intercepts were found correctly.

y
0,5)/

2

(—3,0)
L1 L1
—4/=2 2 4 5
-2

—4

18.

19.

20.

21.

y
4:
’L (4,0) 7
R T T - —
—4 =2 | x
210, -2)
s
2x —4y =8

Graph 2z +y = 4.

To find the z-intercept we replace y with 0 and solve for
x.

20 +0 =4
20 =4
=2

The a-intercept is (2,0).
To find the y-intercept we replace & with 0 and solve for
Y.
2. 0+y=4
y=4
The y-intercept is (0,4).

We plot the intercepts and draw the line that contains
them. We could find a third point as a check that the
intercepts were found correctly.

2x+y=4 &’(0, 4)

3x+y=6

Graph 4y — 3z = 12.

To find the z-intercept we replace y with 0 and solve for
x.

4-0—3x =12
-3z =12
r=—4

The z-intercept is (—4,0).
To find the y-intercept we replace = with 0 and solve for
y.
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16 Chapter 1: Graphs, Functions, and Models
4y—3-0=12 24. y
4y = 12 i
Y y=-2x—-1
y=3 N
The y-intercept is (0, 3). SN
We plot the intercepts and draw the line that contains 2
them. We could find a third point as a check that the —af
intercepts were found correctly. i
y 25. Graph z —y = 3.
4/ Make a table of values, plot the points in the table, and
4y - =12 £0,3) draw the graph.
(—4, ({/ i
AT vy | (zy)
-2 ~2| -5 (-2,-5)
_4,
r 0| -3| (0,-3)
22. 310 (3,0
Yy
4+
(-3,0) g

3y +2x = —6 /:

23. Graph y =3z + 5.

We choose some values for z and find the corresponding 26. y

y-values. £

When z =-3,y=32+5=3(-3)+5=-9+5=—4. o ox+ty=4

When z=—-1,y=3z+5=3(-1)+5=-3+5=2. HF

Whenz=0,y=3x+5=3-0+5=04+5=5 B R .-
- - X

We list these points in a table, plot them, and draw the -2} \

graph. I

|y | (zy) __3
’ 27. Graph y = —-x + 3.

4
By choosing multiples of 4 for z, we can avoid fraction
values for y. Make a table of values, plot the points in the

—3| —4| (~3,-4)

-1 2| (-1,2) table, and draw the graph.
0] 5 0,5
©,5) z ly| (zy)
y —4|6| (—4,6)
6/ 03] (0,3)
L y=3x+5
C 4101 (40)
oL
\7\4 L 1/ 7\ i 1 J} 1 > y
o F
2
\7‘\1\75\7\\2\4\x
_2, \
_4: Yy = 7%3{? +3
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Exercise Set 1.1 17
28. y
)/ L
; / prme
- 2,
/2- \_\2 1 7\ 11| J/é/a
|_| [ -| |2 L ;1 L > {/72: X
Ll L
il 3y —2x = *4:
29. Graph 5z — 2y = 8. 32. y
We could solve for y first. 4
S5r —2y =8 2
—2y = —bx 4+ 8 Subtracting 5z on both sides s S | B R
5 . 1 -2
y=5%- 4 Multiplying by —5 on both -y =4
sides
By choosing multiples of 2 for x we can avoid fraction
values for y. Make a table of values, plot the points in the 33. Graph 2z + 5y = —10.
table, and draw the graph. In this case, it is convenient to find the intercepts along
N (2, 9) with a third point on the graph. Make a table of values,
y Y plot the points in the table, and draw the graph.
0| —4](0,—4
©.~ |y | (zy)
201y 5] 0| (-5.0)
4 6] 46 0 | -2] (0,2
y 5 | —4] (5,—4)
al
r Yy
5L
\_J} \_é 1 7\ é 1 Z\* 1 ~
77, 5x—2y =8
30.

L. 4
\_7—2_39‘ 34.

31. Graph z — 4y = 5.

Make a table of values, plot the points in the table, and
draw the graph.

z |y | (z9)
—3| -2 (-3,-2)

1| 1] (1,-1)

500 (50
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18 Chapter 1: Graphs, Functions, and Models

35. Graph y = —22. 38.

Make a table of values, plot the points in the table, and oy =4 —x2
draw the graph. A

|y | (z,9)
—2| 4] (-2,-4) -2

1| —1| (=1,-1)

00 0,0) 39. Graph y = —2% + 2z + 3.

L-1| (1,-1) Make a table of values, plot the points in the table, and
draw the graph.

2 | —4| (2,-4)

z |y | (z9)
” —2| =5 (=2,-5)

e ‘2:‘ A ~1] 0| (-1,0)

o I W 0l 3] (0,3

o 1] 4] (1,49

I 2| 3| (2.3)

36. 310 (30
! 4| -5| (4,-5)

L [r=x y
4t L y=—x*+2x+3
r 4
1 \
I_;ll_él'lél;llx Lé\i\\i\i\é\x
4,
37. Graph y = 22 — 3. °L
12+
Make a table of values, plot the points in the table, and +
draw the graph.
40.
z |y | (zy) y
3| 6| (-3,6) a
2k
-1 =2 (_1’_2) AT VIV A
-4 - / 2 4 X
0| -3| (0,-3) 3
1| -2 (1,-2) I
316 (3,6) y=x+2x—1

41. Graph (b) is the graph of y = 3 — z.

y

of 42. Graph (d) is the graph of 2z —y = 6.

ni 43. Graph (a) is the graph of y = 22 + 2z + 1.

[ _ 2
& y=xi=3 44. Graph (c) is the graph of y = 8 — 22
\7\4 \7\ 1 i L Jl | J4 1 o
Y
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