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2.1 Simplifying Algebraic Expressions

Combining Like Terms

An expression containing a number, a variable, or a product of numbers and variables is
called a term For example,

-3, X 5x, -3xy, -abc
are terms.

The numerical factor in a term is called the coefficient

5x has a coefficient of 5
-3xy has a coefficient of -3
X has a coefficient of 1
—ab’c has a coefficient of -1

Like terms are terms that have the same variable factors raised to the same powers. For
example,

Like terms Unlike terms

2x and x 2x and y
—8x?and 3¢ | —8x*and 3x
5x%y and 3x%y | 5x%y and 3xy’

5and 14 5 and x

We can use the distributive property to help us combine like terms.
Recall that for any real numbers a, b, and ¢, we have
alb+c)=ab+acand (b+ca=ab+ac

Suppose we want to simplify the sum of two like terms, such as

2X + 7X
First, notice that by the distributive property

(2+ 7)x=2x+7X
By reversing the equation above and simplifying, we have
2X+ 7x=(2+ 7)x=9x

Example @) Simplify -8x + 3%

8% + 3¢ = (-8 + 3)x* = 5%
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Example () Simplify 3x—-9 + x—2 —5x

3X—9+X-2-5x= 3x+ (-9) + X+ (-2) + (-5%)

-1x+ (-11)
—x-11

3X+ X+ (-5X) + (-9) + (-2)
B+ 1+ (-5H))x+(-11)

Section 2.1

< 49%,-./%#01#11%23.4#5%36 !'(1/%-60!
< 178859!/:9%!;'663/#/.4%!8-'8%-/9! |
<178859!/:%!<.0/-.=3/.4%!8-'8%-/0!

€1>.685.(9!

& 14%, - /% HOH11%623. A#5H0M
I ((%-%1;%!

Demonstration Problems

Practice Problems

Simplify

1. (@) 3x+5x

2. (a)

3. (a)

4. (a)

5. (a)

Ebxy — (—4xy)

2m+m

-O9x-5+3-5x

Simplify

2. (b)

3. (b)

4. (b)

5. (b)

1. (b) 2x+ 12x

Ebab - (—3ab)

w + 4w

—X-8-7+9x

1 1
—X-—X
3 6

Answers: 1. () 14x;

2. () -2ab; 3. () 5w; 4. () 8x-15; 5. () lx
6
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Example (c)
3x—(5x +5)

Simplify  3x-(5x +5)
=3x+—(bx+5)

=3x + —1¢(5x + 5)

= 3x + —1¢(5%) + (—1)*5
= 3X+ (=5X) + (-5)
=—2x+(75)

=—2x-5

< Rewrite as an equivalent sum of terms
< Insert “1” before the (5x + 5)

< Apply the distributive property

< Simplify the products

< Combine like terms

< IRewrite as an equivalent difference

Section 2.1

Demonstration Problems

Practice Problems

Simplify
6. (@) 10x—(2x-15)

7.(@) (2x-7)-(3x-5)

8. (@ -7-4(3x-2)

Simplify
6. (b) S5x-(12x-7)

7.) (Bm-7)-(2m-3)

8.(b) —2-5(5x-6)

Answers: 6. (b) -7x+17;

7.(b) m-4; 8.(h) —25x+ 28
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Section 2.1

Example @) Translate to an algebraic expression and simplify.

Four times the sum of a number and one
Ax+1)=4x+4

Example () Write a simplified expression for the perimeter of the figure.

Perimeter =2 e length + 2 « width
& Perimeter =2 (x+3)+2+14
=2X+6+28
X+3
=2x+ 34

Demonstration Problems

Practice Problems

Translate to an algebraic expression and
simplify
9. (@) The sum of twice a number and 5

Write a simplified expression for the
perimeter

10. @)

)

Bl AC!

Translate to an algebraic expression and
simplify
9. (b) The sum of a number and -3

Write a simplified expression for the
perimeter

10. B)

QA

Answers: 9. () x—3; 10. () -2x+16
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2.2 Solving Simple Equations

Properties of Equality

The Addition Property of Equality Multiplication Property of Equality
For any real number c, if a= b, then For any nonzero real number c, if a= Db,
then
atc=b+c ac=bc
and and
at+(-c)=b+ (-0 a¥E:b¥E
c c

We can use these properties to solve(find all the solutions to) equations. First, let's look
at how we can use the addition property of equality. This property allows us to "undo" an
addition or subtraction that has been done to the variable in an equation.

Example @) Solve x+3=7
By the addition property of equality, 75/%-1#/.4%59E!,%!;#1130%!/:%!('55',.1
1/#/1F!N
X+3 =7 x+3 =17
x+3+(EB) = 7+ (EB) -3 -3
X+ 0 = 4 x+0 = 4
X = 4 x = 4
To check the solution, we replace x with 4 in the original equation.
Xx+3 =7
4+3 =" The solution set notation for
7 :-7 I X+3=7 |S{4}
Example () Solve xb5=8
By the addition property of equality, 75/%-1#/.4%59E!,%!;#1130%!/:%!('55',.1
1'/#/1FN
Xx-5 = 8 x—-5 = 8
Xx-5+5 = 8+5 5 5
x+ 0 =13 x+0 =13
X = =13

13 X

To check the solution, we replace x with 13 in the original equation.

X-5 = 8
-5 o
13 g _ g | The solution set is {13}.
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Example () Solve 1.3=(2.4 +y
By the addition property of equa"ty, 75/%-1#/4%59E',%',#1'30%|/%'(‘55',l
1'/#1FN !
13 = -24+y 13 =24+y
24+13 = 24+-24+y 24 24
37 = 0 + y 37 = 0+ y
37 =y 37 =y
To check the solution, we replace y with 3.7 in the original equation.
13 = 24+y
13 =I"-24+37 The solution set is {3.7}.
13 = 13!
Demonstration Problems Practice Problems
Solve each equation and check your Solve each equation and check your
answer. answer.
Ww1_1 11
1. (@) w" —=— Check: 1. () a-—=— Check:
3 3 55
1 1 1 1
w! === a—-—=—
3 3 5 5
2. (@) X+4=-6 Check: 2. () X+7=-14 Check:
X+4=-6 X+7=-14
3 (a) -13=y-9 Check: 3. () -10=m-2 Check:
X+4=-6 -10=m-2
Answers: 1. (b) {E}; 2. () {-21}; 3.0){-8}
5
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And now we'll look at how we can use the multiplication property of equality. This
property allows us to undo a multiplication or division that was done to the variable in an
equation.

Example @) Solve 3x=12

The multiplication property of equality
allows us to preserve equality by
multiplying both sides of the equation by

Alternatively, we can divide both sides
of the equation by 3:

1/3.1 —
3 = 12 3x = 12
—e3xy = —e]2 3 3
3l°)c = 43 lex = 4
Y = 4 X = 4
To check the solution, we replace x with 4 in the original equation.
3x = 12
3¢4 =1"2 The solution set is {4}.
12 = 12 !
2
Example () Solve gx =6
We can preserve equality by multiplying Alternatively, we could by div2ide
both sides of t;e equation gy the both sides of the equation by 5o notan
reciprocal of 5 which is 5 efficient method for solving
! this particular equation.
2 zx =6
—x =6 5
5
5 2 5 5T =2
R T T2
2 5 = 5
5
lex = 15
lex = 6 +%
5
To check the solution, we replace x with 15 5
in the original equation. X = 6'5
2
5< = 6 x =15
2 [
Ze15 -9 !
5 — a 6
6 = 6! The solution set is {15}.
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X
Example (f) Solve 5 =7
We can multiply both sides of the equation by the ~ Alternatively, we can divide both sides of
1
reciprocal of % which is 5: the equation by g Again, this is not the
X most practical method for solving this equation.
- =7 ¥
5 =7
5
—X = 7 1
_ = 7
1
5 -lx =57 —x _ 7
5 S5 = 1
1 -z
lex = 35 5 S
x = 35 lex = 7+l
5
To check the solution, we replace x with 35 in x = 75
the original equation. x = 35
X !
5 -7 '
%’ =17 The solution set is {35}.
7T =7
Demonstration Problems Practice Problems
Solve and check. Solve and check.
4. (@) -5w=30 Check: 4. (b) -3x=21 Check:
-5w =30 -3x=21
4 3
5. (a) 5 m =40 Check: 5. (b) 7y =9 Check:
4 3
—m=40 -y=9
5 7
Answers: 4. (b) {-7}; 5. () {21}

! "G (1 )* !
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Word Problems
Strategy for Solving Word Problem Solving Key Words
Addition Subtraction
Problems . - —
*sum e combined | e difference * remaining
1. Read the problem for understanding. | « plus einall e minus « dropped
2. If possible, draw a diagram to * total » altogether |  decreased * changed
illustrate the problem. eincreased e perimeter | «lessthan
3. Define a variable based on the * more than * loss
question the problem is asking. L : L7
) * product * twice * quotient * out of
4. _Usmg key \_Nords.from the prpblem, . of « by « divide « shared
v;/]rlte aglequatlon using the details of « multiplied  « factor «into « each
the problem. * times e area * equal pieces * per
5. Solve the equation. e ratio
6. Check your answer. Equals
7. Answer the original question in a ois * same as
* result * equivalent to

complete sentence.

Example (¢) The sum of a number and 3 is —7. What is the number?

Let x = the number.

The sumof a number and 3is 7.

Yoy,

Ik+3=-7
-3 =3
x+0=-10
x=-10

Check: x+3=-7
Plo+3=-7

The number is -10.

Demonstration Problems

Practice Problems

7. (@) The product of a number and -5 is

125. What is the number?

8. @ 1 of a number is ﬂ What is the
3 5

number?

number?

7. () The product of 1.2 and a number is
3.6. What is the number?

8. () % of a number is % What is the

Answers: 7. (b) {3}; 8. () {E}

"HSU&H'(1 )* |
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2.3 Solving More Complicated Equations

Solving Equations of the Formax+b=c (a!0)

To solve equations in this form, we must undo the operations that are being done to the variable
in reverse order from the order of operations. Since addition is done after multiplication in the
order of operations, we undo the addition first and then undo the multiplication.

Follow these steps: Example: -3x+2 =14
1. Subtract b from Subtract 2 from both L3y + 9= 14
(or add the opposite of b to) sides of the equation: b
both sides of the equation.
-3x+0= 12
2. Divide by a . Divide both sides 3x_ 12
(or multiply by 5) of the equation by -3 -3 -3
both sides of the equation. X= -4
. -3x+2=14
3. Check your solution. _3(-d)+2= 141"
Solution set: {- 4} 12 +2= 14 Yes
Demonstration Problems Practice Problems
Solve each equation and check your Solve each equation and check your
answers. answer.
l.@ 3r-5=0 Check: 1.6) 4y-1=0 Check:
3r-5=0 4y-1=0
2. 12=25a-8 Check: 2.) 10=16x-2 Check:
12=25a-38 10=1.6x-2

1
Answers: 1. 0){—1}; 2.0) {7.5}
4
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Steps for solving linear equations in general:

Example:
2(x+8)-1 = 2x+5-5x
1. Simplify both sides, if necessary. 2x+16+-1 = 2x+5+-bx
2. Add the opposite of the least amount of the variable 2x+ 15 =-3k+5
to both sides of the equation. — +3Y X
3. Isolate the variable, using steps from Sx+15 = 0 +5
previous page. {5 _15
5x =-10
5x _ 10
. 5 5
4. Check your solution.
X =-2
2c+8) -1 = 2x+5-5x
202+8)—1 £" 2(-2)+5-5(-2)
26)-1 £" —4+5+10
12-1 E" ~4+15 Solution set: {-2}
11 = 11
Demonstration Problems Practice Problems
Solve and check. Solve and check.
3 (a) 3(x-5)-4 = x+1-8x 3 () 4(x+2)-7 = 6x+8-3x
Check: 3(x-5)-4 = x+1-8x Check: 4(x+2)-7= 6x+8-3x

Answer: 3. () {7}

! "HSYRE(1 )* |




Math 101, Basic Algebra
[

Mixed Practice

Section 2.3

Demonstration Problems

Practice Problems

Solve and check.

4. (@) 3x-3=x+5 Check:

3X-3=x+5
1
5. (@) 2w = 3 Check:

2w 1

3

6.(a) 6y=-1+4y Check:
6y =-1+4y

Solve and check.
4. ) 9y-1=6y+5

6

5. (b X = —

®) 11
6. () 10m=2+2m

Check:
Qy—-1=6y+5

Check:
10m=2+2m

Answers: 4. () {2};

2 1
5.00{—} 6.6) {1}
11 4

"H#$0/68) (1 )* |
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Demonstration Problems Practice Problems
Solve and check. Solve and check.
7. (@) 2(p+1)-p=36 7. (b) 3(c+1)-c=23
Check: 2(p+1)-p=36 Check: 3(c+1l)-c=23
8. (@) 7-35-u)=5Uu-4) 8. () w—4(4-w)=-2(2w-1)
Check: 7-3(5-u)=5u-4) Check: w-4(4-w)=-22w-1)

Answers: 7. (b)) {10}; 8. () {2}

! "HSU& A (1 )* |




Math 101, Basic Algebra
[

Section 2.3

Demonstration Problems

Practice Problems

Solve and check.
9 (a) 2-3(m-1)=10-(9m+1)

Check: 2-3(m-1)=10-(9m+1)

Solve and check.
9 () 3-(x=1)=2(x+1)-x

Check: 3-(x-1)=2(x+1)-x

Answer: 9. () {1}

! "H#3& Q' (1 )* |
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2.4 Solvingequations With Fractions

Equations Containing Fractions
When equations contain fractions of different denominators, the steps for solving can
become lengthy. We can shorten the process by eliminating the fractions using the
multiplication property of equality.
1_2
3 5
Instead of adding —1/3 to both sides of the equation, we can multiply both sides of the
equation by the least common denominator of the two fractions, 15, as follows

For example, consider y+

L1 _2
y 3 5
1 2
15(y+2) = 15(<) K
3 S Check: y+ l = 2
3 5
15%y +15¥= = 15¥2 1. 11"2
3 5 15 3 5
15y+5 = 6 i+ 5 2
- —(5) —i 15 15 5
+ =
y ‘6 2
15y 1 ==
E = E ) 1 15, 5
Solution set: {—1}
1 15
T
Demonstration Problems Practice Problems
Solve and check. Solve and check.
Y_1 = ¥ 1. (b lovs = 1
1. (@) 5 1 3.2 . () 3P 4P
) y _ Yy 1 1
Check: =11 = =12 . = -
2 3 Check: 3p! 5 = 1 p

Answers: 1. (b) {60}

! "HS& D (1 )* |
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Equations Containing Decimals

Consider the equation y =0.2y+0.72

Compare the following two methods for solving this equation:

Method 1 Method 2
y = 0.2y+0.72 = 020
100y =100 (0.2y +0.72)
1.0y = 0.2y+0.72 100y =100¢0.2y + 100 *0.72
02y -02y 100y = 20y +72
08y = 0 + 0.72 —20y -20y
08 _ 0.72 80y = 0 + 72
0.8 0.8 80y 72
y = 09 80 80
_ 2
T}

Method 2 includes extra steps, but eliminates'tedious decimal operations. To use method
2 on equations that contain decimals, multiply both sides of the equation by a power of
10 with the same number of zeroes as the greatest number of decimal places appearing in
the equation.

Demonstration Problems Practice Problems
Solve and check. Solve and check.
2. (@) 0.1a-0.35 = 0.2a-8.3 2. (b) 0.02x-156 = 0.8x

Check: 0.1a-0.35 0.2a-8.3 Check: 0.02x-1.56 = 0.8x

Answer: 2. (b) {-2}

! "H#$068 @(! )* !
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Equations With No Solution or Infinitely Many Solutions

Consider the equation y =y+5
Solution: y =y+5
-y -y
0=0+5 This is a false Therefore, there is no
0=5 statement. value of y for which the
statementy =y + 5 can
Solution set = &. ?ver be true.
Consider the equation y+6=y+2(y+3)
Solution: y+6=y+2y+6
y+6=3y+6
=3y -3y
0+6 =0+6 Thisisatrue  Therefore, every real number
6=6 statement. for we substitute for y,

y+6=y+2y+6willbea

Solution set: {xeR}. true statement.

Demonstration Problems Practice Problems
Solve. Solve.
3. (a) X-5=x+2 3. (b) X+4=x+1
4. (a) 5x-5=5(x-1) 4. (b) 2(x+4)=10+2(x-1)

Answers: 3. () J; 4. (b) {X € R}

! "SR (1 )* |
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Mixed Practice

Section 2.4

DemonstratiorProblems

Practice Problems

Solve.

5. (a)

6. (a)

7. (a)

x+2+5:x!1
3 4

E(2x! 3) = 2x! 1
4 8

4.72 - (2.5x— 1.3) = 6.02

Solve.

5. (b)

6. (b)

7. (b)

%(4x—5)=3x—%

5.34 — (0.5X — 2.06) = 7.2

15
Answers: 5. (b) {37}; 6. () {! —1}; 7.() {04}
2
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2.5 ProblemSolving
Evaluating Formulas
Example @) The formula for the perimeter of a rectangle is P=2L+2W

where P = Perimeter, L = Length, and W = Width

(?) LetL=3.2, W=34, and find P.
P=2L+2W
P=2¢32+234
P=6.4+6.8
P=132

(&) Let P=50, L =15, and find W.
P=2L+2W
50=2+15+2W

50 = 30+ 2W
-30 -30

20 = 0 +2W
20_2w

2 2
10=W

Demonstration Problems

Practice Problems

The formula for the area, A, of a triangle is
A= 1 bh
2
where b = base, and h = height

1. (@) Let b= 15, h=10, and find A

2. (@) Let A=40,b=10, and find h

The formula for the interest, I, on a savings
account is

| = PRT
where P = Principal, R= Rate and T = Time

1.(b) Let P=1,000, R=0.05, T = 10,
and find |
2. (b) Let | =500, P = 2,000, R=0.02,
and find T

Answers: 1. (b) 500; 2.() 12.5

! "HSYBH'(! )* |
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Number Problems
Example ()

Four times the sum of a number and five is two more than the number. What is the
number?

Let n = the number m
4timwiumber and 5 is 2 more than the number.

4e(n + 5H=n+2

4n+5)=n+2

_ Check:
L_12+20__?]+2 4n+5)=n+2
3N+20= 0+2 4(-6+5)=-6+27
_ 4-1) =-47
3n+20= 2 4 =_4
-20 =20 -
3n+ 0 =-18
n_!18
3 3
n=-6 1:961136=%-!.0/ADJ
Demonstration Problems Practice Problems
3. (@) When half a number is increased by | 3. () Two-thirds of a number is two less
one half, the result is one less than the than the number.
number.
Check: Check:

Answer: 3. (b) 6

! "HSYBE (1 )* |
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Percent Problems
Percent In Translation Expression | Or
X% X per cent L 0.01x
100
Problem In Translation Equation Or
: X

“What is x % of y?” zis x per cent of y z 1_00¥y z=(0.01x) ¥y

Example (c)

() What is the sales (i) After one year, $990 was

tax on a $45 sweater  paid in interest on a loan

if the sales tax rate is  having an interest rate of 9%.

8%°7? What was the amount of the
loan?

What is 8% of 45? 990is 9% of what?

z7=0.08 « 45 990= i y

z=3.60 100

The sales tax is 100 100 9
—— 000 = .

$3.60 9 9 100
11,000 = y

The loan was for $11,000.

(¢ii) California minimum wage
increased from $8 to $9 in July of
2014. What percent increase was
this?

The increase is 8 =1
1is what % of 8?
1=0.01x+8

1=0.08x

1 008x
008 008

125=x
This is a 12.5% increase.

Demonstration Problems

Practice Problems

4. (@) An investor earned $480 on an 4. (b) Enrollment at a high school
initial principal investment of $12,000 after | decreased from 2,500 to 1,900. What is the
one year. What was the interest rate as a percent of decrease?

percent?

Answer: 4. (b) 24%

! "HSYBE'(! )* |
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Section 2.5

Whole/Part Problems

Example @)

An electrician cuts a 100 foot wire into three pieces. The second piece is four feet shorter

than the first and the third is twice the first.

Let x = length of 1% piece
x—4 = length of 2" piece
2x = length of 3" piece

100 = 1% piece + 2" piece + 3" piece

100 = X + x-4 + 2x
100 =4x-4

+4 +4

104 =4x+0

104 _ 4x

4 4

26 =X

How long is each piece?

1% piece =x =26
2" piece =x-4 =26-4 =22
3" piece = 2x =226 52

Check: 26 + 22 + 52 =100

The three pieces are 26 feet, 22 feet, and 52 feet.

Demonstration Problems

Practice Problems

Solve and check.

5. (@) A thousand foot cable is cut into
three pieces. The first is five feet less than
the second and the third is three times the
first. How long is each piece?

Check:

Solve and check.

5. (b) A thousand foot cable is cut into
three pieces. The first is 40 feet less than
the second and the third is six times the
first. How long is each piece?

Check:

Answer: 5. (b) 160, 120, 720

! "H#$0oB) I'(1 )* |
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Geometry Problems
Example (e)

The perimeter of a rectangular room is 80 feet. The room is 10 feet longer than it is wide.
Find the length and width of the room.

<l Let x=width
x + 10 = length

&H!(%%/!5'1$%-/:#11/:%!,.<:

Perimeter =2 e length + 2 « width
80=2e¢(x+10)+2ex

80 = 2x + 20 + 2x width =x=15
80 = 4x + 20 length=x+10=15+10=25
-20 -20
60 =4x+0 Check: 215+ 2+25=30+50 =80
60_ 4
4 4
15 = x The width is 15 feet and the length is 25 feet.
Demonstration Problems Practice Problems

6. (@) Find the length and width of a 6. (b) Find the length and width of a
rectangular piece of property whose rectangular field whose length is 3 feet
length is 1 foot less than twice its width more than twice its width and has a
and has a perimeter of 748 feet. perimeter of 1206 feet.
Check: Check:

Answer: 6. (b) 200, 403

! "HSYBA (1 )* |
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Section 2.5

Value Problems

Example (f)

A coin purse contains only nickels and dimes and there are three times as many nickels as
dimes. The coins have a value of $1.50. How many of each coin is in the purse?

Dimes | Nickels | Total
Number of coins X 3x
Value of the coins | 0.10x | 0.05(3x) | 1.50

The coins have a value of $1.50
value of dimes + value of nickels = $1.50

0.10x + 0.05(3x) = $1.50
0.10x + 0.15x = 1.50

0.25x =1.50

0.25x _1.50

025 025
X=6

number of dimes X=6
number of nickels =3x=3+6 =18

check: 60.10 + 18+ 0.05=0.60 + 0.90 = 1.50

There are 6 dimes and 18 nickels in the purse.

Demonstration Problems

Practice Problems

7. (@) A vending machine that takes only
quarters and dimes contains 30 coins with a
total value of $4.20. How many of each
coin are in the machine?

7. (b) A collection of nickels and quarters
amounts to $2.60. There are 16 coins in
all. How many of each coin are in the
collection?

Dimes Quarters | Total Nickels | Quarters | Total
Number X 30-x 30 Number X 16 - x 16
Value 4.20 Value 2.60
[ [
Check: Check:

Answer: 7. (b) 7 nickels and 9 quarters
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Interest Problems
Example (g)

A teacher invested twice as much of her savings at 9% as she did at 6%. The total return
after one year was $72. How much did she invest at each rate?

6% 9% Total

Amount invested X 2X

Interest earned 0.06x | 0.09(2x) | 72

The return after one year was $72.
interest earned at 6% =+ interest earned at 9% = 72

0.06x + 0.09(2x) = 72

. oo
0.06x + 0.18x = 72 amount invested at 6% = x = 300

amount invested at 9% = 2x =2« 300 = 600

0.24x =72
024x 72 check: 0.06 300+ 0.09600=18+54=72
0.24 0.24 The amount invested at 6% was $300 and
X =300 at 9% was $600.
Demonstration Problems Practice Problems
8. (@) A contractor invested $1500 more at | 8. (b) A computer programmer invested
8% than he did at 10%. The accounts $5,200 in two accounts, some at 3.2% and
earned a total of $480. How much did he the rest at 3%. She earned a total of
invest at each rate? $163.45 after one year. How much money
did she invest in each?
- 8% 10% Total 3.2% 3% Total
invested X | x*+ 100 A | X 5200-x | 5200
480 Int
(Iearned carned 163.45
Check:
Check:

Answer: 8. (b) $3,725 at 3.2% and $1,475 at 3%
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Mixture Problems

Example (k)

How many gallons of milk containing 4% fat must be mixed with 80 gallons of 1% milk

to obtain 2% milk?

4% 1%

Amount of milk X 80

X+ 80

Amount of fat

0.04x | 0.01(80) | 0.02(x + 80)

Amount of fat in 4% + amount of fat in 1% = amount of fat in 2%

0.04x + 0.01(80) = 0.02(x + 80)
0.04x+0.8=0.02x + 1.6
-0.02x —0.02x
0.02x+08= 0 +16
-0.8 -0.8
0.02x+ 0 =0.8
0.0x_ 08
0.02 0.02
x=40

Amount of 4% milk = x=40

Check: 0.04 40 +0.8=1.6+0.8=2.4
and 0.02(40 + 80) = 0.02(120) = 2.4

40 gallons of 4% milk are needed.

Demonstration Problems

Practice Problems

9. (@) How many ounces each of a 5%
acid solution and a 20% acid solution
should be mixed to obtain 30 ounces of a
10% acid solution?

Check:

9. () How many ounces each of a 10%
salt solution and a 15% salt solution must
be mixed to produce 50 ounces of a 12%
salt solution?

Check:

Answer: 9. (b) 30 ounces of 10% solution and 20 ounces of 15% solution
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d = rt Problems (distance = rate ¥ time)

Example ()

Angel began walking home from school at a rate of 4 miles per hour. One hour later, her
sister, Megan, began cycling home at a rate of 12 miles per hour. How long will it take

Megan to overtake Angel?

rate | time | distance
Angel | 4 |[x+1]|4(x+1)
Megan | 12 X 12x
4(x+1)=12x
Ax+ 4 = 12X
—4x —4X
0+4 =8x
4_8x
8 8
1
— =X
2

Megan’s time = x = %
check: 4(% +1)=4(1.5)=6

and 12 « l:6
2

Megan will overtake Angel in " hour.

Demonstration Problems

Practice Problems

10. @) Two trains leave Sacramento
traveling in opposite directions. One
travels 45 mph, the other 55 mph. After
how many hours will the trains be 450 km
apart?

Check:

10. ¢) Two planes traveling toward each
other are 1600 miles apart. One is flying at
375 mph and the other is flying at 425
mph. In how many hours will the planes
pass each other?

Check:

Answer: 10. () 2
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Age Problems

Example (j)

Andy is twice as old as Kate. In 6 years, their ages will total 60. How old is each now?
Andy | Kate

Now 2X X

In6years | 2x+6 | X+ 6

In 6 years, their ages will total 60.
Andy’s age in 6 years + Kate’s age in 6 years will be 60
2X+6+x+6 =60

3x+12=60 Kate’s age now = x =16
=12 -12 Andy’s age now = 2x =216 = 32
3x+ 0 =48
: + 0+ + 0=
3x_48 check: 32+6+ 16 +6 =60
3 3
<= 16 Kate is now 16 years old and Andy is 32.
DemonstratiorProblems Practice Problems
11. @) Juan is 8 years older than his sister. | 11. (6) Tom is 4 years older than Jerry.
In 3 years, he will be twice as old as she Nine years ago, Tom was 5 times as old as
will be then. How old are they now? Jerry was then. How old is each now?
Check: Check:

Answer: 11. (p) Tom is 14 and Jerry is 10.
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Solving Formulas for a Given Variable

Example (k)

Solve F = §C+ 32 for C.

F—2C+32
5
-32 -32
F-32 :2C+O
5
E(F_g,z):é.gc
9 95
5
—(F-32)=C
~(F-32)

Demonstration Problems

Practice Problems

12. @) Solve forh
A= Ebh
2

13. @) Solve forb
1

A= —-h(b+c
Shib+c)

14. (@) Solve fory
-3x+y=12

12. ¢) Solve for R
| = PRT

13. ¢) Solve for T
S=P+PRT

14. ) Solve fory
Ix+y=7

| S—-P
Answers: 12. ) —; 13. ) ——;14.p) y=-4x+7
PT PR
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2.6 Solving Inequalities

Interval Notation and Number Line Graphs

Interval notationis a description of a real number set in which the lower bound and upper
bound, separated by a comma, are enclosed in parentheses if the boundaries are not
included and brackets if the boundaries are included.

Similarly, a number line graplof a real number set encloses a bar in parentheses
covering the range of values between the boundary points if the boundaries are included
or in brackets if the boundaries are not included. Alternatively, an open circle can be
used in place of a parenthesis and a solid dot can be used in place of a bracket.

Set Interval Notation Number Line Graph
Example (a)
1:9%!0%/!"(1-%#51136=%:0! e () >
=06/, %6% HIH#1 <15 =29 = T e 432101434536
Example (b)
1:9%!0%/!"(1-%#5!136=%!0 .
=%/, %% Vb1 <RE! =[0,4 = < " : *
1:530.4% 654321 %123 &5 6
Example ()
1:%!0%/!"(!-%#5!136=%:0 iy e ( %+, "
$-96#/%-1/ #1 1! =)= T e s 434101234656
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Example @)
Graph and write the interval notation of the solution set to the inequality — x<-1.
x<pl
L-#8:F! H >
tyoRm 5.43:2'-"0"123'45¢6 =+, "
Interval notation: ®', B1)

Example (e)
Graph and write the interval notation of the solution set to the inequality — x# 4.

x #4  orequivalently 4% x
L-#8:F! ) 1?
1 ,Illl* nn .6 :5 '4 3"-2 -1 Ol 1 2 3 &”5 *IIIIII+, 11}
M1/%-445%/.'1F | [4,")

Complete the following table:
Inequality Solution Set

Graph * >
X>5

Interval Notation

Graph >
X# -2
Interval Notation
Graph < >
X<-4
Interval Notation
Graph * >
Xx$3

Interval Notation
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A compound inequalitgonsists of two inequalities linked by a connective word such as
and Compound inequalities linked with “and’ describe the intersection of the solution
sets of the two inequalities, that is, both inequalities must be satisfied simultaneously.

Example (f)
Graph and write the interval notation of the solution set to the compound inequality
X>-2and x< 3.
* 1:960%14#53%0! =
1:9%609614453%0! & o4/ 0(an = 1:9%0%!4#53%0!
0#/.0(91591!10NJ T | NpBIHL<! on! = O#/.0(9159!' INIBJ
I * 0.635/#1%'30599 |

.

6543.2.10123456

- M’ >
6-5-43'#1012,."456

GraphF

Interval notation:
(ER, 3)

Complete the following table:
Inequality Solution Set

Graph « >
Xx>-2and x<5

Interval Notation

Graph
0%x$2

Interval Notation

Graph

x<landx>3

Interval Notation

Graph < >
X#-2and x# 1

Interval Notation
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Solving Inequalities

Find 5 numbers that satisfy each inequality and 5 that don't. Determine the solution set to each by
observing the pattern you see in the numbers that satisfy the inequalities.

Example (g) X+3<7

&

v

-

6-56-43.2-10123456

Example (1) X-5#-2

&

-

6-5-43.2.10123456

v

Example () 3x$ 12

&

v

6-5-43-2-10123456

Example (j) -2X>4

&

6543210123456

v

Let's solve the inequalities again, this time using the following properties of inequalities.

Addition Properties of Inequality

Ifa<b thena+c<b+c and

Multiplication Properties of Inequality

ifa>b,thena+c>b+c

Ifa<bandc>0, thenac<bc and ifa>bandc>0,thenac> bc
Ifa<bandc < 0, then ac> bc and ifa>bandc <0, thenac<hbc
Example (g) X+3<7 Example (1) X-5#-2
-3 -3 +5 +5
Xx+0<4 X+0# 3
X<4 X#3
‘h} > <
6543210123456 6543210123456
Example () 3x$12 Example (j) —2X>4
3x 12 12x 4
— = g
3 3 12 12
x$4 X< =2

6-5-43.2.10123456

&

&

-

6543210123456
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Demonstration Problems Practice Problems
Solve, graph, and write the solution in Solve, graph, and write the solution in
interval notation. interval notation.
1l.@ 9>w-12 1.6) 10>a-5
2. (@ 3y-2<7 2.) 5m-13%14
3. 6>3-r 3.6) 5>1-2r

Answers: 1. (b) x<15; (<%, 15); 2. (b)) m$ 3; (-%, 3]; 3. () r>-2; (-2, %)
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Demonstration Problems

Practice Problems

Solve, graph, and write the solution in
interval notation.
4. (@) -5x#-10

5@ 2p! 20

6. @ 3x+5<7x-3

Solve, graph, and write the solution in
interval notation.
4. ) -3y#-21

2
56) =x! 20
®)

6. () x-5<7x-11

Answers: 4. (b)) y$7; (=%, 7]; 5. () x$50; (%, 50]; 6. 6) x>1; (1, %
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We can use the properties of inequality to solve compound inequalities as well.

Demonstration Problems Practice Problems
Solve, graph, and write the solution in Solve, graph, and write the solution in
interval notation. interval notation.
7.(@ 2<x+3<5 7.0) 4<x+5<12
8.(a) 0$3x-6%12 8.() 0$5x-5%20
9.(a) 2<3-x<7 9.(b) 1<-5-x<10

Answers: 7. (b) -1<x<7;(-1,7); 8.() 1$x$5;[1,5]; 9. () -15<x<-6; (-15, -6)
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Problem Solving

Demonstration Problems

Practice Problems

10. @) The difference of seven and twice a
number is greater than 13. Find the
solution set.

11. @) The perimeter of the triangle below
must be greater than or equal to 85 inches.
Find the solution set.

3x+4
2

4x

10. ¢) The sum of ten and negative three
times a number is greater than negative
two. Find the solution set.

11. ) The perimeter of the rectangle
below must be greater than or equal to 30
inches. Find the solution set.

3x

5x-1

Answers: 10. ) x<4; 11.(p) x#2
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