3.1 Solving Equations Review

L™ "y Goto

u} http: //en.wikipedia.org/wiki/Equation#Parameters and unknowns

Read the section titled “Parameters and Unknowns™ and answer the following.

What are the three terms in the reading that describe the “knowns™ of an equation?

Usually, how are letters of the alphabet used to represent the “knowns™ and “‘unknowns™?

Class Notes — State the unknown in each equation and its coefticient.

LP#l 16="5z+10 5+y=21
2x+8=22

Unkown = Z Coefficient = Unkown = >/ Coefficient = |
Unkown= X  Coefficient = A
LP#2 15=5(w—10) 1
5=3(7—y) 5(x+20)=14

Unkown = Y Coefﬁcient=‘l Unkown = (4

Coefficient = I

Unkown = X Coefficient = r

LP#3
5x=25

~6y =33

Unkown = \< Coefﬁcient=5 Unkown = \/

Coefficient = = é

What is another term we can
use to describe the unknown
in an equation?

Vas rodeie

Expressions versus Equations

Review — Draw a circle around all equations.

Cross-out expressions.

i . Ao
x+l=11 5x+3 10+ 15+w=2w—15
2Ay+4)=18 > &/ g ped
x-?}a(Bx o+4) : 5x §x+10=1_4
2x+10+3x =15 20x4-10 x=11 4w + 3410
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Class Notes — State the expression that is on the left side of each equation. If possible,
simplify it by combining any like terms.

LP#1 15+w=2w—15 2y+4+5y=18
3x+1=11

) ]S +w Zy+4+Sy

J X *’f

Tyt
LP#2 10y -6y =16 2x+10+3x =15
%x+10=14
V= o
/t y / 2X A4 1O+ S
=l
> X410

7y

Class Notes — State the expression that is on the right side of each equation. If possible,
simplify it by combining any like terms.

LP#3 15=5w-10-40 S5+y=21-3y
2x+8=22
2 - 17 .
= Z_' \,J v‘\_) {L) C/ () ,Z] . g‘ \/ g
Z e P,
Fya) =5
LP#4 5x =25 30=18+x—10
16+2z=5z-3z+10 ()
: G+
52-33+(0 2.5 /
2z /0 C X

The Different Types of Equations

In this unit we will be solving linear equations. Before we begin solving, we need to
know how to identify a linear equation. Most linear equations are first-degree equations.
First-degree equations contain a variable in which the highest exponent is one.

Class Notes — State the degree of each equation. Identify the equation as linear or

nonlinear.
LP#1 3w—15=2w+3 ¥ =-36=0 3z+2z=28
x+3=10 . <
)5+ hoear /"* /mz’o./ ./;'f'\A /I(M’/Mfa_/ }’4 )H’){'ﬂ/

LP#2 10z+2=12z-1 100 = 4w? x® =342
X" =25 269 Nonxhrefys /5"‘ (mm/’ Z"d NN~ f/nm/ 3"{ nun: //Y)z"pf/
LP#3 y*=16 x+25=40-3x x*—x=12
w=13 b .

)3'} )Mia/ 4/4 non= f;m’/«/ } 5 )uw.’/ Z"d At - /;m;/
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Like Terms

| Activity - Logically sort the following numbers into 6 different groups.
J Each group may contain only 5 numbers. First, use a piece of scrap paper
then fill in the notes with the rest of the class.

9 3x }ly;//xl/ -1

97 P g

b =

_ Ay T

2

P 2

Sy <5 _x /éyz/ I S S

e
o

3y -1 Xy

2

v -8 %P

Ny _10x 17y

-

Group 1 Group 2

¢ -5 3x

—1 - g | -6x  Zlx

10 1O ¢

LI

X

Group 4 Group 5

X+t Ixt /0\/7'

S .V o
_;372 5yL

- ISx%

_%yl

5&1

/2

Group 6

xy )ny
XY  Sxy

i
/ 23xy

After you have logically sorted each term into a group, add all the terms together and

circle the sum.
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Review

Set 1 — State whether each is an expression or an equation.

R#1 5(x+10)=20

R#2 4w+3+w=18

6x+8=20 {?fwé,’}l')yr\.. 57(/&4 %7&“
R#3 2k+12+8k

10+ p=2p-20

éfw« Frei

X / 2SS TN

Set 2— State the degree of each equation. ldentify the equation as linear or nonlinear.

R#1

10=m*-3m

_ g nl
25-6=30  )5F | o 257 pne It
R#2 7z-1=2z+9
4 _ T
¢ &l 1'/4 }.');ih"’p ) nNPler” //MBV
R#3 x+8=24-x
x* =125 5”’( Nen- e Yl s

Set 1 — State the expression that is on the right side of each equation. If possible,

simplify it.

R#1 : 17+3z=T7z+z-3

oy (07D Te4w-3
//W -0 <§% = 5

R#2 1143z=5z-2z+5

164+2w =3w-16 -2

S -~ /w

f;g 25

Gt

R#3

24 =3(w +2)

BlwAz)

Lt b

6+32=7z-3z

T -5%
4 2
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Lesson 3.2 - Solving First-Degree Equations Involving One Step — Part 1

Why do we solve equations?

Class Notes — A solution to each equation is given. Check to see if the solution is correct
or incorrect.

LP#1 x-8=7 4x =36 X _4
x=18 x=8 \ 9

x+5=8 N\ x =27

Xx=3 Wwol (4

rA ("=

LP#2 19+x=52 X _3 156 =12x
x=33 22 x=12

75=100-x \ x =66

x=15

To solve equations we use properties of equality to isolate the variable to determine its
value. Let A, B, C be rational numbers, then

e IfA=B,thenA+C=B+C Addition Property of Equality
o IfA=B,thenA-C=B-C Subtraction Property of Equality
o [fA=B,thendAxC=BxC Multiplication Property of Equality

Division Property of Equality

alw

A
o IfA=B,then— =
C

gt For additional reading go to http://en.wikipedia.ore/wiki/Equations#Properties.
"% w,  Read the section titled “Properties™.
n Y
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State which property to use here.

Solve each equation here.

SU‘)E@[- g Q)(C)P C({\{ EEOSTE
C)g r ATELE )
x—-9=37
5x =65

Class Notes — Solve each first-degree equation and check. If you do not solve an

equation, explain why.

LP#3 x—6=10 x> +1 =126
y+8=20
- UNS
%(53(
d{%(ee
LP#4 h*+h=6 y+96 =56
m— 10=-2

-3
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LP#5 4x’ =32 36=4b
3t=24

LP#6 42 =-Tx 2d=84
200 = 2x*

Class Notes — Solve each equation for x. State the equality property that is used.

LP#7
X-m=p

Q0C HionN ploper

ot ecv)a('rh(

w=Xx+y
Sobtiaclion
PrOgltiy of

equdlidy

h+x=k

SubMIGan

feopi (W 65

LP#8 c =-11x 15p =3x
6x=r —
gt i diviswon
s e propedy
eqLaNY
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Review — Solve each first-degree equation and check. If you do not solve an equation,

explain,
R#1 x~15=49 k>+1=28
5% =60
M
b J | j‘
','.' ) ] f
\
R#2 m =m+6 1_9
10 —w=287 14
/
R#3 8k =96 76 +x=32
4p*> =100
¥ : *
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Lesson 3.3 - Solving First-Degree Equations Involving One Step — Part 11

In the previous lesson we used three of the four properties of equality to solve equations.
In this lesson we will use the fourth. Before we begin let’s revisit how fractions can
be used to represent division.

The equations below are written using a division symbol.
Rewrite each equation using a fraction.

LP#1 N (ﬂ b+3=25 b -13=d=+7 5
h+4=6 7 -

Y = —;7—: A -\3: "'.:l""
I:I;#=2g+4 3l=a+2 x+11=7
-9 = _%_ 3\: -Cz-z\— :(/\ b

i
State which property to use here. Solve the equation here.
w+7=12

Moy Lewciad an
o roperTy of
\ ~—

-5
G%UC\(A:\)

Class Notes — Solve each first-degree equation and check. If you do not solve an
equation, explain why.

LP#3 n*+4=9 8§=x=+7

h+3=14 D\\j)

,’ x = Do
h-=4]
Lp#4 B_m v
y_ 6 T
5

Zné (j( eR{SN

r L; -.':I X:/XO .
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LP#5 I 12 i=121
10==< o ~

4
o= -0 n-"% K347

Class Notes — Solve each equation for x.

112

LP#6- £=z x+h=g

n=x+m y

MO = % W = Z_-j X = L\

LP#7 x X

£=4a E=c 5r=j—k

b

AN xs0e *:5(3\&
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Review — Solve each first-degree equation and check. If you do not solve an equation,

explain.

R#1
x+5=10

= DLJ

K
\

2
Ty
8

Y12
3

R#2
pr+12=5

DNS

\‘~ -—
209 %/5"‘
dé&(@(
)
R#3 x?+5=5 i
%:17 20

W=320
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Lesson 3.4 - Solving First-Degree Equations
Involving Multiple Steps — Part 1

When the left side and right side of an equation are completely simplified, then the
equation is ready to be solved. Using two operations is necessary to solve a multi-step
equation. To solve the equation, we must make use of the order of operations
(PEMDAS). However, when solving the equation we complete any addition/subtraction,
first, then multiplication/division.

Class Notes — Solve each first-degree equation and check. If you do not solve an

equation, explain why.

Set 1
3x+2=8

4=

5x—-6=9

X= A

4dm=10=26

Set 2
5+£=37
2

Il
|
oo

=+9

—<+10=15
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Set 3
13=19+2n

N=-3

6x*+10=226

DN

—+10 =40

W = 200

Set 4
3k-11=10

=TT

39=4d+7

Lesson 3.4
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Review — Solve each first-degree equation and check. If you do not solve an equation,

explain.

R#1
2x-7=17

w=(2

m
—+15=19
5

R#2 4y -3=13 d
6x—4=20 T o 1=2
N .
Y- A 6:5u>
R#3 k 3x-9=12
Ax + 1 =49 L i
_ J (___l
X ( 2\ K- [,\. )( :t—’l
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Lesson 3.5 - Solving First-Degree Equations
Involving Multiple Steps — Part 2

This lesson contains equations in which the distributive property is used first.

Reviewing the Distributive Property
State whether the following statements are true or false. If false, correct the statement.

LP#1 6(y+7)=6y+7 4(n+2)=4n+8
3(x+4)=3x+12

- Arve
LP#2 -6(w-9) =-6w + 54 -5(m+9)=-5m-9

-3(x +5) = -3x + 15

LP#3 (a-7)(6)=y-42 (a+b)(5)=5a+5b
(y-3)(-4) =-4y +12

Ay v

LP#4 3(x+4)=3x+12 -2(y+5)=-2y-10
-5(y+1)=-5-5

Complete the rule below.

Let a, b, and c represent real numbers,

a(b+c)= a-ra
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Class Notes — Solve each first-degree equation and check. If you do not solve an

equation, explain why.

118

LP#5 28 =4(m+3) 120 =15(w —2)
2(x+3)=-16
LP#6 —4(p-9)=-48 14(4 —d) =-168
8(y-1)=64
1w
LP#7 2(p-20)=38 4 =4(b-2)
6=-3(x-1)
|
(D A
\
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Review — Solve each first-degree equation and check. If you do not solve an equation,
explain.

R#1 4(1-5x) =—56 —4(1-6x) =164
5(6x —7) = =35
X
R#2 6(10+x) =132 —6(7x +10) =144
5(x —1) =20
R#3 3(3+6x) =225 —6(1+4x) =90
~2(6x+9) =—150
X=4

Lesson 3.5
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Lesson 3.6

More Practice Solving Linear Equation

Class Notes — Solve each first-degree equation and check. If you do not solve an
equation, explain why.

LP#1 8y—4y=-10 x+6=31—4x
8x —2x =30

LP#2 543m’—m=1 13=w-2w+6
59 -10=-3y +6

LP#3 —4+a=5-2a+3 10-4x+x-6=-23
29=4n*-7-n*+6

Lesson 3.6
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Review — Solve each first-degree equation and check. If you do not solve an equation,

explain.

R#1
4x+10+2x =170

S3=-Tx+5x-5

5+3x+5x=-11

¥4

R#2 3x+5-4dx=-1 x+1+3x=-39
Tx-2-5x=6

\ 21O
R#3 1 +4x+6x=101 2x—T7+6x=173
6x+7-2x=-33

)(.:-\QS

Lesson 3.6
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Lesson 3.7 - Using Algebraic Expressions to Represent a Situation

Class Notes — Write an expression to represent each situation.

LP#1
14 less than a number

Y=\

11 more than a number

A number increased by 15

LP#2

A number minus 9

20 plus a number

A number divided by 30

LP#3 - COMPARE

The product of -9 and a
number

- Dy

The quotient of 12 and a
number

COMPARE

Double a number

Triple a number

COMPARE

7 subtracted from a number

A number subtracted from 6

Lesson 3.7
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LP#4

6 times a number subtracted
from 30

A ~lon

The product of 8§ and a
number added to 50

10 times a number added to
the 3 times the number

LP#5

13 subtracted from 35 times a
number

9 fewer than 8 times a
number

The sum of triple a number
and the number

LP #6 - Write an expression to for the amount of money in your pocket using variables to
represent the number of each coin.

An unknown amount of
quarters

An unknown amount of
nickels

An unknown amount of
pennies

An unknown amount of
quarters and dimes

0“35140406

An unknown amount of
nickels and pennies

0, n fmtp

An unknown amount of
pennies and half-dollars

g a ' ire Y0

’

Lesson 3.7
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Review — Solve each first-degree equation and check. If you do not solve an equation,

explain.

R#1
-5 added to a number

18 minus a number

Twice a number added to 6

R#2
3 fewer than a numbet

8 divided by a number

The product of 5 and the
sum of a number and 12

The productl of -7 and a
number

R#3

20 times a number plus 10

16 fewer than the product of
a number and 7

8 divided by a number

Lesson 3.7
124




Lesson 3.8 - Using Algebraic Expressions to Represent an Equation

Class Notes — Translate each sentence into an equation and solve.

LP#1
If 3 times a number is added to 4, the result
is 19. Find the number.

If 7 is subtracted from 6 times a number, the
result is -25. Find the number.

LP#2
If four times a number is decreased by 2, the
result is 26. Find the number.

The sum of 8 and 5 times a number is 53.
Find the number.

Lesson 3.8
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LP#3 :
Some people got on an empty bus at its first
stop. At the second stop, 3 people got on.
At the third stop 5 more people got on. At
the fourth stop, 10 people got off, but 4
people were still on the bus. How many
people got on at the first stop?

Heather had put some money aside in a an
envelope for household expenses. Yesterday
she took out $20 for groceries. Today a
friend paid back a loan and Heather put the
$34 in the envelope. Now she had $43 in the
envelope. How much was in the envelope at
the start?

LP#4

Three friends each put in the same amount of
money to buy a gift. After they spent $2 for
a card and $31 for the gift, they had $6 left.
How much money had each friend put in
originally?

Michael had completed 5 less than three
times as many lab experiments as David. If
Michael has completed 13 experiments, how
many experiments has David completed?

Lesson 3.8
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Review — Solve each first-degree equation and check. If you do not solve an equation,

explain.

R#1
If a number is added to twice the number, the
result is -15. What is the number?

x="1.<

[f a number is subtracted from three times the
number, the result is -8. What is the number?

R#2

If the product of some number and 5 is
increased by 12, the result is seven times the
number. Find the number.

Ricardo gained 15 pounds over the winter. He
went on a diet and lost 28 pounds. Then he
regained 5 pounds and weighed 177 pounds.
How much did he weigh originally?

)

R#3

Mr. Chee deposited $80 into his checking
account. Then, after writing a $23 check for
gas and a $90 check for his child’s day care,
the balance in his account was $67. How
much was in his account before he made the
deposit?

There were 18 cookies in Magan’s cookie jar.
While she was busy in another room, her
children ate some of the cookies. Magan
bought three dozen cookies and added them to
the jar. At that point she had 49 cookies in the
jar. How many cookies did her children eat?

| Lesson 3.8
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Lesson 3.9 - Solving More Equations

Class Notes — Solve each first-degree equation and check. If you do not solve an

equation, explain why.

LP#1
2(10y +4)-4=2y +22

y=\

9Q2y* -1)+3=Ty+93

DNS

2
A

5(8r+1)-2 =51+ 353

LP#2
4(9g+3)+1="Tg+42

3—; \

5(7v-4)+1=9v+59

LP#3
10(2s-3)-2=8s> + 64

DNS
N 0

8(3c-2)-3=6c+107

>
u
.

8(2y +3)-2=6y +32

—~_
\\
——
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Review — Solve each first-degree equation and check. If you do not solve an equation,

explain.

R#1
52p-3)+1=6y-6

5(8y + 2) - 3 = 9y + 317

7(10Kkz - 2) - 2 = 7k + 425

R#2
10(6n - 2) + 3 = 8n + 87

9(10g - 4) + 4 = 4g2 + 226

10(5a + 4) - 2 = 8a + 332

R#3
2(9d + 3) + 2 = 6d + 80

D=t

5(4a-2) + 1 = 10a + 31

8(6b +4) + 1=9b + 111
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Lesson 3.10 - Solutions of a Linear Equation

Class Notes — Solve each first-degree equation. State whether it has one solution, infinite

solutions. or no solution.

v Ginide

LP#1 5x-15=5(x-4)
6x—15=5(x-3) 5x-15=5(x-3)
oneg - :
wiinile
solulion
LP#2 2(x—6)=3x-6 2(x—6)=2x-18
2(x—-6)=2x-12
(10
No

50\0—\‘\0ﬂ >

LP#3
2x+3(x+1)=5x+4

10
30(0—\\\04/\ S

2x+3(x+1)=10x+4

2x+3(x+1)=5x+3

nCinike

50\ 9} 3q\O N
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Review — Solve each first-degree equation. State whether it has one solution, infinite
solutions. or no solution.

R#1 O9p—-4p+6=Tp-2p 6(3w+5)=2(10w+10)
x+3=—2x+2)
oONe
O
one
50\&(\0 4 ~
R#2 2(x+6)=2x+12

—3(5z+24)+2=2(3—22)—4
6(4x—1)=12(2x+3)

\N Q\n'&@

o lotdon

R#3 6(2x+8)=4(3x-6) —(6k-5)—(-5k+8)=-3
0.30(30) +0.15x = 0.20(30 + x)
One One
- R
. >0 loXion
S o\ wllon
Lesson 3.10
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