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I@j
Unit 6

Multi-Step Equations
Notes

SOL 8.15abd

Students will
e Solve multi-step linear equations in one variable with the variable on one and two
¢ sides of the equation
o I|dentify properties of operations used to solve an equation.
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6~1: Combining Like Terms

Like Terms
“Like terms" are terms whose variables and exponents are the same.
In other words, terms that are "like" each other.
Examples: _
7x X -2X ( Like terms 5 Unlike Terms

S i

7y Xy -2z Like terms ( Unlike Terms )

%xyz =2xy? Ay’x Q.ike terms | Unlike Terms
j_} Xy = ———

R

-g-x’y2 —xy’ 45 Like terms @Iike Terms

——

Directions: Place each term with in the column with the “like terms"”

X ax? 6xy 2xy 5 7z 6x -2x?

15z 11 -8x -yx -9’ 10 3z

constant S

(o ¥ =0 2% 3z 10

- B X ’qxh 7 X 15z -7
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Combining Like Terms

Example 1;

Algebraic Expression

Picture

Combined

X XX X XXX

7x + 2x + 4x X X l 5 e
X ¥ X
Example 2;
Algebraic Expression Picture Combined
o
-7+ 2X + 4x =/ '/5‘ THX PP =% — | Ve
Example 3:
Algebraic Expression Picture Combined
i i)( X X XX Ty + H
Ix+4-2x ol
T4+

Directions: Simplify each expression by combining like terms.

How to Combine Like Terms
Step 1: Rewrite so that all like terms are together
Step 2: Follow integer rules and combine like terms
Step 3: Make sure the variable is first for final answer
# If there is more than one variable follow ABC order

3+5y-4y+2y—8x
Sy-Hy+2y - &x +3
Iy +2y ~-8x +3

5\1_ 83( + 3 A order
—8wi3y+F
1) 2x+16+x 2) 5x+3-2x-4 |
2x+x +lb - 2x+3-Y
(5x’+\lo') EBX-—I-]
3} =7y +5-16y 4) 7-3y-9+y-2y

*734b5+5

*35-&5-23 +1-9
—2%-23-1-_7—9
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Directions: Simplify each expression by combining like terms.

5) 12-8n+3n+6
—8n+ 3n +12+0

6) —2t+7-t+9t

—2+t-t + 9t
-3t 9t +77
@t

7) -g+6-4g-2

—lg-Hg +6-2

8) 5.5-5p-1.2+3p+1

~Sp+ 3p* 5.5-l.2 +|

e+ 5:3)

9) Sxy—9x—5y+4x -xy+x~13y

10) -7x-3y+15-2x+3y

~gx A M+ X+ Sxy-lxy-5y-j3y ~/XZX734*" 3ytis

@_&c + Hxy —(@

11} 6-7y+9-4y
~7y-Hytb 19
— il +15

12) -9.5+7h+3.2h+15-h
7h+3.2h~-In-9.5+15

13) —6x+5y—10+6x-5y
~bx +by —}53 —53 -0

SO,

14) 8a+b-3a+4b-6
- Ba b+ Hb -6

15) 1+5x-9y-10x+10y-2
5><-10><~°13 +10y +1- 2

16) —x+4x-8x-9+2x+1

Tl -8t 2y -9 +1
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Distributive Property

Distributive Property: The distriputive property helps youw S\‘Y\Mpll'%
whaot IS in parenthesis when <he 4erms Cannot e
conibivied .

Example 1: 4(-x+y) = x andyare NOT like terms. They cannot be added to each other. To eliminate the
parenthesis, you must distribute the number touching the parenthesis to each term inside of the parenthesis.
alx+y) = Y ('Y) + "f(y) NOo DOWBLE S\QNS!
“Hy + 4 y
Practice distributing
1) 4(-3X - 8) 2) 5(-3z+4)
- - 4

“{(3”4) H{( ) 5(—32.) A 5(._0
3) -4(y-3) 4) -8(2y +10)

— ~y - -3(2 -8(10

iy - -4(3) G4) -1 (2y) -8(0)

AL
~

-+

N

e T ey

5) -(4x+3) (l—[x +3) 6) L an+s) —‘2-b$ -4 Lotg
“1fax) (3 ’
.. N .
-Hx -3 C %@
7) -5(x + 6} 8) (-y+8)10
560 ~5(v) ~y(i10)  8(10)
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9) 5(-x + 4)

—2(-9g+4)

18g - &

g

11) -4(-3x- 1)

5(-2 +v)

-0 + 551

13) 3(3+-y) ezl
9 + -3y " lHy -2
~3y+9
15) 5(-2x+4) 16) l(?_h_]_())
Zloy + 20 .

17) -5(2x+y) 4y - 3x)
19) -(-x+4) 5(—g+8)
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Distribute & CLT

In order to simplify an expression with variables you MUST

1) Distribute FIRST
2) Then combine like terms

Example: 2(r+4)+6r
2y +8 + br
2v+ br+ %

Directions: Use the distributive property. Then simplify the expressions by combining like terms.

1) 2(x+5}+9x

2)=2(x—3)+17x

2x 410 + 9x - 2x+ G+ 1Ty
2x+9x +10 —2x +17x +6b
[%x + 10 (Bx+b)
3) —2+—4p+7)+8p 4y =3(2—n)+n
—2+-4p-28 + ¥p ~b+ 3n +N

“Hp+¥p-2-2%
Tp-3

5) S(ix+4J—5x
a

6) —(7—4x)+8-3x
-7 +Yx+8-3x

Zx +32-0x @ or X+t |
2x-9x +32

7} 92w -3)-w 8) 2(5x+3)—8+6x
18w -"27-W lOx + - & +bXx

9) -5(5k-6)+11-4k

- 25K+ 30 +1 ~HK

29K +41)

10) —4(2x—6)+8x
-R8x 4+ 24 +¥¥

@)
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6~2: Distribute/CLT and Solve

The distributive property is necessary to solve equations when the variable is inside of the

parenthesis. Distributing allows us to remove the parenthesis by muitiplying each term inside
the parenthesis by the term located on the outside of the parenthesis.

Step 1: Distribute Example: 92w-3)=81
Step 2: Solve for the variable using inverse 18w - 27 = 8| :
operations. t27 427
Sw, = _[28'__
X3 18
Solve,
1) -3(3x-1)=30 2) 2(-3z+4)=-16 '
943232 (=3) | “ezrg=cle |
5 R
- Clx 27 "ﬁal = -—_2_‘_]- l
-4 -9 e -0 |
3) 10(-y+8)=20 4) -8(2y +10)=-16
-10y + 80 = 20 : ~lby -80 = -1b
- —&0 +80  + 8O |
—lloy =
Loyt o4 AN
~10 |
5) -(4x+3)=5 6) 1(-4h+8)=16 |
“Hx -2 =5
43 +3 2h + "[ (f/
;
iRy _2_‘2 12 ‘
—H -y -2 -2 5
7} -5(x +6)=-25 8) -4{y—3)=-4 :
—5x - 50-‘2-5 ~Hy412= -4 :
¥30 +30 752 0 ?
-5 y=e ED
‘5 o = =y |




Combing Like terms in Equations
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Example: |8x—4x+15=-5 Liy =20 -
Hy +15 = -5 Ty Y 4 S
15 s
1) 6x—=2x~13=3 2) 4a+2-120=18
L}X_1’5:3 IL‘Q"(ZQ,-} 2 =g
Hy 3 | ~Rat+ 2218 f=-2
}_JX__._L? -)(:L,\ -2 =2
oo N o - ga =1k

- S

3) 5x—4x+16=-1

4) -10c+5-8c=59

Iy +16 = - —10Cc-8c +5 =59
-\ b -18c +5 =59
Ix = -7 -9 -5 -’: ~.
s —__'_8_9‘-5‘1 C=-=3)
=17 -l iR

5) 6z—4—z+10_=~§\
(z-12EH+10= -9

6) —10—14y +21=53
- 14y-io+21,=53

57+ =- “IHy +11=53 2
5z =-15 - ~ 14 :l—_'_[_%_
== - —|
7) 6c—5-2c=15 8) 12+6p+3=63l
loc-2¢,-5 =[5 oprl2+3
Heo 2212 - bp+15 =63
-5, —-15 -5 o
de=20 (S22 Lp=4§ @
4y © ¢

9) 3-7a+60-4=8
CTatbadE3-H/ =8

—_ — :% T
Ia+ﬂ + a=-9
.—_}—9—:2

— i =
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Solving Equations with Distributive Property AND Combining Like Terms

Step 1: Apply the Distributive Property
Step 2: Combine Like Terms

Step 3: Solve for the variable by applying
inverse operations

EXAMPLE: 2(2a-2)+a=6
da-H+a =@
,Ll—[a,‘t-a.—Ll =y
5a - ‘—l G

+4 +y
Sa =10 (@=

1) 2Ar+4)+6r=72
2r + R tbr =772

2) —20-3)+17x=36
" 2Ix+b+VT7x =30

20ty 48 =72 &=l ~2x+\7x +( = 30 %:%
Br t¥=72 5 5% +b = 36 P
5F %F;f T -C &=2
3) Ap+7)+8p=4 4) -3(—n+2)+n=10
“Hp-28 +8p =" -6 +Nn = !o
~Hpt+Ep-2% = 4 Hp=32 2n +n - b = _L_{_‘Q jb-
4p 25 = 4 g Hn- 6= g
t2 1—2‘3 py b +(0 Q:L[;
1ialosx=o —(-4x+7)+8-3x=9
5)8( +4] Sx=-1 -3x=-33 6) L’ . o
2x + 32~ c\x* -1 73 "3 x=7+8-3x=
2x-5x+372° &lf Hx-3x-T7+8 =9
"%X‘i'?)?—:" - ’X-—[:? :]O
-22 -32 o+ x=10)
7} 3(-5y+3)=-3, 8) 2(3x+9)—2x=24 ! -
154+ 9=-30 bx +18 - 2x =3 =
e I P e PR 1%'1%
15y =-H5 (Y73 Uy +18 =34 .
=5 715 -18 -1y (X=H
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Practice

1) 108 =-6(5c+2)
0 = -3Cc—-12Z

+12 12z
120 = - 30¢

2) 5m-18-3m= 4
5m-3m 18§ =Y
2 -|§ =1

+1g +Ig
2m =22

2. T2
@ =1

3) 73-u)+u-2u=5

21L—7b{.+u- Zui‘—‘- 5

~bw -2
“®uw+ 2l =5
- 210 -2

4) 7a+3a+2-a=20
]ZQ.-’r 3a-—a, -2 =20

10a — O
Ja+ 2= 2C
-7 -2
Ga=¢

’_ ™
v g @z

5) —Sy—-3y+d=-4

"854_;} =] S5m-bm - =Y
4 4 —tm -8 =4
’8:3_:"3_ +ig +\§
=8 e Tlm =22,
=l b
j A Q\f\j—l?::

6) 5m-18-6m=4

7) -5(x+2)=-20

~5x-10=-20
o YO

~ Sx="10
-5 -5
.

ey

8) 22=-4(6-b)+10
22 =-24 4+4p +10

272 = —1H +Hb
{,“_' +\4
=4 (b=

4
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6-3: VB$S

Hannah needs to solve the following problem: 40 —6=— 20 + 18, How is the problem different from any other

equation you have solved before? What would be the first step to solving this problem? Can we combine like terms?

Example

Step 1: Move the variable to the left

Step 2: Take care of any constants to get the answer

4a-6=-2a0+18
+2a + 2a

ba-6l= 1% _
| + 6 Q=4
ca =24
& G
Solve.
1y 7a=3a+20 2) =5y =3y 4
-30\3a - 3y|-3y
gk -1t
Ho =20 a=5" - p-
_T.-t—- _‘-I (\‘“ﬁ—#"’j = —.'—'L ~ (L )
8' -8 2,
3)5m—-18=6m+4 SR
“Lm \-'Qm “3x [
“[m-18F 4 L) Hx;ﬁ—lf?
—HQ’,H%‘ W =-22 + X = —2)‘\1
-,M:Z?— 5__)_(-“: _l_g' |
- -1 H 4
5)ém-14=2m+6 6) 6w+ 1=9w+4 i
-Zm ~2v —(?Lu l-?w f
Hm-14E 6 3w+l fd e |
£14" +id F S -1 - Q\Q;ﬁj !
Mm=5 —2w=3 i
Hm =20 -z Iz !
L5 : 3 .
L N
7) 7b—3TGb—3 8) 3u—-8=10u+13
b |-6b “lou, |-10% ’
Ib-32-3 ~Tu-8=13 i
+3. +3 8 +¢ =
b =0 Tu=2] U=-3 |
-7 =7 il

=0
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Solve.
9) 18n+12=27n+3 10) 8n+6=7n-9
-2x7n 1-27n ~“In  ~In
_qnt,l?l-}%'_??_ ~15n f(f::q
~9n=-9 (n ™ 1S 165 < L
— - = =15n - - n=t:
777 N S5 s —r
11} 12x—4=23+9x 12)3p-9=4p+3
~9y “9x -Llp '1fp
3x-4¥ 23 ~1p-9=3 _..
+4 4+ P - __,--- ”""‘-».\.
3x = 27’4 T v <E._—-_.-I——?:/
= 3 & 2Pz
.-l —|
13) -5x-10=-4x-20 14) 7y+28=7+8
y y
+Hx \"’4“ “37 _3\/
=Ix =104 -20 -
X+},D Par X_:i.bﬁl 18ﬁ28’27
- Ix = -0 Sl "2y - 2%
e S 7
— -
15) 7u—-14 =22 - 2u 16) -6b+22=24—-4b
+2u +2u REals) +Hin
Qu -4 =22 -Zb*u:%i
-4 = -2z -
tid Hiy —2p=2 ( ~\
i 2o =~ b= -
0{__"_{‘ = 3’@" L{-" L’ y -2 -2 ..__/
9 9
17) 2a+4 =10g 18} 21x+6=20x-5
-10a  -—{0a —20y ~2DX%
-Saf‘i :-2 X+(=—5
_ga:—'ﬂ( a':.;.l\ 52 --(?
19) 18w -9=w-26 20) 10x—2=46+2x
. - 1w -2X “2X
| 7w -9=-20 8)(-7:).{(9
v tq - t2 +2
Twz w7 Bx =48 (X76)
19 (7 ¥ g )
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VBS with CLT

Equations with more than ane variable and/or one constant on either side of the equal sign
must be “cleaned up” first before you solve. Combining like terms first simplifies the equation.

Step 1: Combine like terms on the left ~ Example: 8x-35=5+18x +10

Step 2: Combine like terms on the right BEx~35=5+10 + &y
Step 3: Move variables to the left &x-35 = |5+ 18y
Step 4: Solve —I8 ¥ —1& %
~lox-35 =15 HOX=59
Solve. +35 435 &=-5)
1) 7a—5=3a|+10+5‘ 2} =5y+6=5y—-10— 2y '
Ta-5=3q +15 —5y+rb M"O
~3a “3a “oYy*lb= %Lj"o
Ho =5 =15 : I
+5 45 (=5 -_85%:40
Ha = 20 e
44 =k
3) Sm-=18=@m+2mH2 4) -4x+1 12x=20+
Sm-18=(m + 2 “Hy+l=12x-15 s
~“lom oM 12y T1Zx
ﬂm:§=ﬁ% ~lox +1= -5
\ -1 - —
Mm=-20 - :
“Ilm=20 ~lbx=+~lb ) =
-~y s L 1%
5) 9m - 14-3m=2m +6 6) bw+1=5w+4+4w _i

[4m-dml 14 =2m +6 0| kL =Bt N

M - 14 = 2p+b — = = 2=
2 S TRY _@w + 1 _‘%Vw\( 4 -3w=3
m -\4 = 6 @ W 3 73
4y Y -3wt}=jﬂ Wz-1) |
7)7b—3=6b—3-3b 8) 3u—21=2u+18—12u |
7b"5:l(ob“3bl'3 ‘-:I_Q:Q_ SM—2|=_W +15
Tb-3 :3p-3 H ooy Bu-2l = —j0ow +1&
-3b 3b +10w + 10w |3u=239
Hp-3=-3 (3u-2| =18 EE
+3 43 +21 42 0=3

i



Solve. Show ALL work.
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9) 18n +12=14+27n+16

1gn +\2‘{I4%\_Gg+ 27n

(gn+V2= 30 + 27n  ~-94n =8
—2Tn - 27N -q _"a
-Qn +12.7 3¢ n=-2)

-12 -1z A

10) -n+36—7n=7n -9

tln -7nq"+ 3= Tn—9

~n +3=In-9 150 =4
‘“\

—15n+ 3 = -9 n=23
Y\_gb ~ 3, C/

12x-4=26+9x-3

12) Sp—-9=6p+3- 2p

—1

11
} | 2x - H :LZ-EJE—&CIX op-9 J'(’T”ZP +3
12Zx -4 = 23 + 9x 5p-9=4Hp+3
~9y “9x  3x=27 —Hp Hp p=12
Ll e S P1d%3 p=i12)
(x=9)
13) -5xp15+5k-4x-20 — [14) 10+9y+18=7+8y
~Sx -0 = -Hx-20 NO+18+9y =TT+ Ry
T Hx + i 2€ +9y =7+ 8y
-y *—IO = =-20 -*gy -——8\/ l\/ =~2]
o +Io _
~lx=-0 =FIU, _7?:%; '7_2% y=-21)

15) —3+7u-18=33-2 16) -b+22-4b=47-4b
\"3 g+t Tu=33- Zu ["lb _[3+?_1—»H'7 -Hb
- 214+ Tu=33-2n S +22= H]
+ 2w 2 -22 - 2%
-21+49u-~ 33 =5) -8 = £2
4 21 5 @ -"TD ..5 (b“’L)
‘ﬂ% -
17) -S+2a+9=10a 10x—5=14x+6+7x
| — =\C )
\o5r A za = —ga =Y ‘D" 541dx + Tx +6
H+ 24 =10 % -5 | lox-57 2% +b
—10a 1o = ~ -y —2lx =
H-8a=C 2 —1(x-5=06 *:(r%_:;"
-y -y +5 45 !
a4




M7 Unit 6: MORE Algebra NOTES Page 16

6-4: Multi-Step Equations

Here’s How

Example

1) Simplify each side of the equation
a. Can you distribute?
b. Can you combine like terms?

€. Move all variables to the left side

204x+7)+4=32+x
gx +lqd 4 4/=32+ X
Fx +l1§ =32+ %(

—

2) Solve for x TX+IY =32
“1s I
X (x=2)
Questions 1-4: State the first step to solve for the variable. 7 7
1) 16x +43-13x =24 2) 19m-22=30-7m
Combine
lox —13x cdd Tm 1o oot
3x Sides
3) 198 =—6(5c+2 ) 4) 44m+2)~-8=30+m
Adistribute —@ distribudte L
~30C - | 2. lom + &

Directions: solve each multi-step equation

5) 7d -2(3+4d)=19
Td-G6-8d =19

6) 124 = 28 - 6(2x + 4)
124 =@ g ~12x( 27

— = = |
[.d+‘z +Z 124 = 4 )2,
“q -y
.._‘t_"_;-{:‘?‘:? | 20 = -1 2« {X_‘:-IL#“‘
( i * —‘_-12 2
d=-25
7) 15-(2y+7)=14 8) 4n+5(6-n)=30
'S”ljj-'7=|4 Hn +30 -5n = 3¢
-2y =14 ~In + 30 =230
- % - 30 -30
—9 = —In=0 ‘
Zy=5  y-- == (n=0
-z ~2 \q\_/ T 4
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Carefully solve each multi-step equation.

10} -15=12y-3(2y+3)

9) —(5x+8)+12+4x=4
Ox-griz+Hw =4 _,5=,25_®5_9
“Iy t4 =4
-4 -y osly -
h,x_d 9
— —(g) (mﬁ

—

g

“_/
X =0
[12) 7d-2(3+4d)=1

1}) 12=Aﬁf—3(2m—5)+’-{m N
2= —om + 1&+Hm —9.(3+‘-|d)+7d ~lq

| 2= =2 +19 ﬂbt8d+7d

1% e —6-ld =19
—*(0':_-—2_14'\2 + b +b
5 2 —ld-2,5

i @25

14) 15-(2y +7)=14

13) 124=28-6(2x+4)
124 = - (2 +4) + 28 -1 (29 ¥7)+15 = 14
J2H = =1 2x[-2M4 +7_8; - 2ul-T7+15 = 14

‘dL——J

\’2_‘4 - 2% + H _ - |4

N o I

|20 =-472% .
N A =4

L
{é :.--].o ) —f\@%’%)

16) S(x+1)+2(11-x)=-6

15) 4(4m+2)—8=30+m
lbmﬂg;@;g%i’:ﬁ 5x+54+22-2x = -
S ~1m Bx + 27 =-0b
5,m 3L - 27 =277
15 15 Sx=-33
3 3

qkalf-2..“\r .
g X = =il




Carefully solve each multi-step equation.
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17) 3x-2(2x+3)=23

3x-Hx - =23
—[x— =23
Tb 460
~Ix =29

S

- T

18) 14+2(40-3)=40

14+ 8a~6 =40
Fa +8 =40
—g -o
Ba=32
g ¥

19) -2(3-u)+u=4-2u
~ b+ 2wt = H- 2

~ L+ A3nw =4 -2

¥ 2u 4+ 2.u
—+5u =y
+ +6
Su=l0 (=2
5 5 -

(@=H
e
20) 42-13x=-4(4x+6)

H2-13x = ~1bx = 2H
+loxy +lox
47_—3)( - "'2—"!
—4y2 - 42
~3x = —Lb
—z -3

23) -5(x+ 2)=3(x+2)—:20 |
~5x 40 = 3xfrb —20
-5x~10 =3 x -4

24) 7(y+1)-5y=4{y+3)+1
'?54—7--55:’434—”_ +
2y +7=Hy +I13

¢ — i ——————— ——

— ’3)( _ _
i; 0 = ~i4 i i
—OX - — -
FO  +10 B 2y+ 7= 13
N B -24 =0 Qt:éj
<% % A2 =
25) 7(3-u)+u=5-2 26) 22+2b=-4(6-b)+10

2] -Twt = O-2u

21 - =5 -24u
+ZuU +2u

2l-dy =5
-2 -2 ~

~Hu=lo W2

224 2b =24 +Hp +10
22 +2b = (4 +4b

- 4 ~4b
22~-2p= -4
-22 -22

-2 -2

— 4 ~ U



Solving Equations with FRACTIONS

M7 Unit 6: MORE Algebra NOTES Page 19

1) Ly s--6 ) 2x-9=15
2 45 +5 3 49 49
€ DG (Bx=21(%)
Q:—'Z '\
et X222 (x=30
30 _ (x=5)
GG T
30 =-3y X-5 = 4Hg
-3 3 5 x5
< =-10 g =°°

3x=3§ 1
5)/. =6 /-
A= (4)

7)1 K
Sx-3=-24 Sx-2=-12
co S
3x = -2] " 2X ="
’% ‘8: '\X:—7 5 5 X:—-_?_;
7 =302 8) (**5) 5_15
4 -0 -0 6 5 45
(x- 3) |
- -13 : - &)
VPRI S x¥5:120 QIS
+3 x 3 5 5
(sl G
1042715 X= 48
-13 -3 \ 4

B




PRACTICE
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Directions: State what the first step is to solve each equation.

11) S5a-4+a=8

12) 5(b-2)+6=-12

CLT Adstribute +he 5
Fata = bo S(b) ~ 5(2)
13) 8r+6=72 14)-2(x—-3)=36-17x
e -G Avstribute +he -2
—2(x) + 2(3)
15) _4p+7+—?f=4 16) 1x=1o
CL - by £
TR
“HprEp = Hp Pg " 7
17) 8-5x=-1 18)—4Xx+7-3x-8=9
-8 -8 C LT
~Uyx-3x = -7/x
x_-l-1=_12 20) 6x+18—-2x=4+5x !
19) 3 3 CLT
mer;p\ﬂ oy bx -2x = Hx

Directions: For Question 21-24, identify if the statement is true or false.

X+1

22) 6x+18-2x=4

21) —=-12 _

3 /hf LAk The best first step is to move the 18 over to the left by
The first step is to clear the denominator by multiplying by adding it to both sides.

x+1
3, because is one giant fraction that really means iy
8 v Lalse

x 1
—+=.
3 3
23) =3(-n+2)+n=10 24) %y—5=10 — |

The first step is to distribute the -3 to@terms onthe fa-/ 5€

left.

False

The first step is to multiply both sides by 3.




