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Lesson 3-1 Solve Equations with Variables on Each Side

Step-by-Step: Solving Equations with Variables on Each Side

1. The Core Solution Process 2. Verifying Your Solution
Move Variables Isolate the Solve and Substitute the Value
to One Side \ Constant Terms Simplify
88 +3x=5x+2
$8=2x+2 86 = 2x \
2 $_6 = _2_X Replace the variable in the original
2 2 equation with your calculated
numerical solution.
Operation Equation
Step Step
Use the Addition or Subtraction Move the remaining numbers to Use the Division or Multiplication Check for Equality
Property of Equality to group all the opposite side of the equals Property of Equality to find the
variable terms together. sign using inverse operations. final value of the variable. 38 + 3( ) = 5(3) +2
$8+3x = 5x + 2 $6 = 2x .$6=2x $8+9=15+2
$8 = 2x+2 $6 = 2x $3=x $17=17
s y Simplify both sides; if the
’(‘)\ Subtraction Subtraction 4 Division y numbers match (e.g. (17 = 17),
) Property Property y Property ’ your solution is correct,
! 7 - - - . s . . sese [ ..
CH gopbll 1S 50 Llpsio Jonbii Ul alsleoll Jo Julo
ladll aloyall B = 5 = B
bl Jall olghs ol (sgind Gl dpall cilaleall Jal didbiollg dlwluioll lghall auBgi
«solull dolle b 6 Cilpsio
agildiiall sgaall guoai aolall all(l?ll g?ld‘;fmldl dloyall
3x 8  gu00 Jail goall gf aphll awols pasiwl agpanil
3x +8 5x42  Jlculglg alg byb ] Clpdioll 1 1
— X X —
2 4
4 4 >
Jguéll go plaill aypisell slacill go Joleill 1.2
X = 6 \ o Aalsall Lo4b LBl o6 il of Bpilo lglo g4y s
2 N Lo aybuanl Cllosl ol o6 Janl eljiiill cacliall slacl )l lgligatl 10 2asll (sg5 x10
6 i Il s i dalaall oy iy e R & 0.5x . 1.2
= §=’ " (Cul = psiall x Jolao) Jguill iiaig Aalaall 2 b
N
- \ //
X .3 paioll Jje
§+§ il of ciudll Aol pastul 8+3x=5x+2
Jonallg paiall Joleo go alaill
3 i s J 8 +3(3) = 5(3) +.2
= 17=17

Jalldap 3o cins il aogall ol
byl sqlui go 281l lgule

AU Alopall | S99T 6655 17 @7

0566991363 :pd ) tual Jual il I Laid an )3 99 o SalS 7 i) e s



https://wa.me/971566991363
https://wa.me/971566991363
https://wa.me/971566991363

:ad ) Jaia) Jua gill
0566991363

Mr. Aghead

+«»» Example 1 check

1. Solve 10 - 3x = -5 + 2x
A x =1
B X =4.5
C Xx=3
D x = -30

+»» Example 2 check

2 2
2. slove §x+5:gx-3
A X =1
B X =4.,5
C X =3
D x =-30

+«»» Example 3 check

3. Solve 4.06x + 3.22 = 27.16 - 1.26x.
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+ Practice

4. -2a-9=6a+ 15
A 3 =-2
B 3 =-3
C 39 =-4
D 3 =-1

5.14+3n=5n-6
n=>5
n=7
n=9
n =10

Ol ™| >

6.

O oo >
x
1
S
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8.54p +13.1=-2.6p+ 3.5
A p=-1.2
B p=12
C p=-2.4
D p=2.4

9. 0.15w + 0.35=0.22w - 0.14

w=5

wW=26
w=7
w =8

[ 0566991363 :pd ) btudl Jual il I Lasd an 3 99 o SalS 7 i) e Juas) ]
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10. Twelve more than seven times a number equals the number
less six. Solve the equation 7x + 12 = x — 6 to find the number, x.

Mr. Aghead a8 ) Jatudal Jual il
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A x=3
B X=-3
C x =10
D X =-12

[ 0566991363 :pd ) tual Jual il I Lkd ap 53 99 o SalS 7 i) e s ]
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Lesson 3-2 Write and Solve Equations with Variables on Each Side

R \
Master the Balance: Solving Equations with Variables on Each Side
Phase 1: ; :
Setting the Stage Phase 2: The Solution Sequence
Define the Write the Group the Isolate the Solve and
Unknown Equation Variables Variable Term Verify
Variable Set the two expressions Use the Subtraction Use the Subtraction Use the Division Property
equal to each other Property of Equality to Property again to move to solve for the variable,
I__I/ move all variables to one constants to the then substitute it back to
S —»> & side. opposite side. check.
sessions
sssmaisorlvstor S 50+30s=250+10s 50+ 20s =250 20s=200
gt gy,30s = gsoem0s  _0s  -0s) (60 -50) 20 20
e , 50 + 20s = 250 20s = 200 s=10
Grf,;:: g{m Bre(;':::'aﬁym € Solution Found
Real-World Costs to Algebraic Components Verification
Green's Gym |Breakout Gym 50 +30(10) = 250 +10(10)
et N T, TV G 50 + 300 = 250 + 100
Initial Fee | $50 \ $250 e
Rate per $ ‘ $ =
Exgression §$50 +30s ‘ $250 +10s are equal.

g103bll 1S (6 Olpio Jodld Gl Albaleoll Jo Jub

/7 (Bl galill) gaibs dijlio ipdubi Jie (a93.0ill) dsleoll délo :Jgll pundll =

(A galill) Jodll aybll Jogaall yiioll agaai
! 5 dlggaoll daysll Juiail (X gi s Jio) by sl
i T aual X

@l plei Gl Glolsll Jigai

, dpsioll pudllg (adgdl pguuyll) ailill pusll 230

Byb J4) (6309 J4J aalaill)

\_ (50+30s=250+10s )
spall Jall oilghs ;i pudll
anmau&gnbg;nw L3 ol b @y gj.b.lliénliglg:ihul o

Jaiall Joleo e dlslasll a3 puil 2 T2 olachJailslgluall (pilns pasiul 5=:> ibjbll1lS 3o sandll et L J £

4 2 alalzall go 331 aybll Jjapttl | O-—@)  9sosbll A5 go saolll yiall 25 oybl

-Jogaall dyilgill doydll alayy) 620lg dga ;6 wilpsiall praail

Jall 3o go Gaaill :el sl
adpill dhleoll 6 g il
50 + 30(10) = 250 + 10(10) @ T &

bsleall Lopb gilei o
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+«»» Example 1 check

Part A

Which equation could be used to determine s, the number of seconds, when the two
containers have the same amount of water?

Mr. Aghead

1. A container has 130 gallons of water and is being filled at a
rate of % gallon each second. Another container has 200 gallons

of water and is draining at a rate of % gallon each second.

+ a8 1) Jaia) Jua gl
0566991363

A 1130 +1s=200—1s

8 1130 +1s=200-1s

5 200 +35 =130 —1s

3 4+f§(]s:3—ﬁs
Part B

After how many seconds will the two containers have the same amount of water?

A s =100
B s =110
C s =120
D s =140

[ 0566991363 :pd ) tual Jual il I Lkd ap 53 99 o SalS 7 i) e s ]
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+«»» Example 2 check

2. Annie is comparing the cost to ship a package. One shipping
company charges 7$ for the first pound and 0.20$ for each additional
pound a package weighs. Another shipping company charges 5% for
the first pound and 0.30$ for each additional pound.

Part A

Which equation could be used to determine $p$, the number of pounds, when the
costs for the two shipping companies are the same?

A 7+ 0.30p=5+0.20p
B 0.20+ 7p =0.30+ 5p
C 7+ 0.200=5+0.30p
D 7+ 20p=5+30p

Part B

For how many pounds is the cost of the two shipping companies the same?

10
15
20
25

[ 0566991363 :48 ) kil Jua 53l I b aa 53 99 — Shals g ) e Juaa ]
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«»» Apply check

Mr. Aghead

A 132
B 142
C 125
D 152

+ Practice

books?
A 6 months
B 4 months
C 8 months
D 2 months

+ a8 1) Jaia) Jua gl
0566991363

3. A rectangular bathroom with the side lengths shown is being
covered with tiles, where x is the length, in feet, of a square tile.

The perimeter is equal to 48x — 6. If each square foot of tile costs
8.49%, what is the total cost to tile the bathroom

12x

[ 0566991363 :pd ) tual Jual il I Lkd ap 53 99 o SalS 7 i) e s ]

bx

4. Marko has 45 comic books'in his collection, and Tamara has
61 comic books. Marko buys 4 new comic books each month and
Tamara buys 2 comic books each month. After how many

months will Marko and Tamara have the same number of comic
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5. A fish tank has 150 gallons of water and is being drained at a rate of% gallon each second.
A second fish tank has 120 gallons of water and is being filled at a rate of% gallon each
' _second. After how many seconds will the two fish tanks have the same amount of water?

A 10 second
B 15 second
C 20 second
D 40 second

6. Shipping Company A charges 14$ plus 2.25% a pound to ship
overnight packages. Shipping Company B charges 20$ plus
1.50% a pound to ship an overnight package. For what weight is
the charge the same for the two companies?

A 4
B 6
C 8
D 10

7. A bicycle rental company charges a 20$ fee plus 5.50% per
hour to rent a bicycle. Another bicycle rental company charges a
15% fee plus 6.50% per hour to rent a bicycle. For what number of
hours is the cost for the rental the same?

A 5h
B 6 h
C 7 h
D 8 h

[ 0566991363 :al ) kel Jua) 5ill I Lhadd a 53 99 o MalS 7l o Juaal ]
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Lesson 3-3 Solve Multi-Step Equations

Step-by-Step: Mastering Multi-Step Equations

@ PHASE 1: SIMPLIFY THE EXPRESSIONS
Identify “Like Terms”
Apply the Distributive Property Combine Like Terms Torms oL contan e same

Multiply the term outside the parentheses b! Simplify both sides of the equals power, such as -10x and -x.
every term inside to remove grouping symbols. . sign by grouping terms with the
same variable.
3(2x+4)-2x=16 6X -2x
6x+12-2x=16
PHASE 2: Use Properties of Equality Solve and Simplify
- Perform the same addition o Use division or multiplication
ISOLATE AND VERIFY 4x * 12 16 sub(:oction on both sildles tor to i50|tllt'e lthe v::ri:blgjc;n% Iﬁnd
move variables to one side. the final solution.
4x+12=16 4x =4
=12 =12 / 4 / 4
4x =4 x=1
SEQUENCE OF OPERATIONS P
Operation Used: Goal: =
CSteP I) '{ Distributive Property Remove Parentheses > sl
- Always Check 3(2x+4)-2x=16

Step 2 @)_ operation Used:

e ; Goal: Your Solution 3(2(v4)-2(1)=16
Addition/Subtraction Move Variables to One Side Substitute nswer back -
Y ir:'m the or yo:;ll,equnﬁon to 3(6)-2=16

‘ , &/ operation Used: Goal: ‘ ensure both sides are equal. 18-2=16
! S‘SA.@: /-}: Multiplication/Division / Isolate the Variable : 16 =16

cllghall @aa=in ataleall Ja Jula &

anlgg ,ahio Julwi JU3 go dadeall aidll apalyl adsleall Jag by aiays alhll pylei

(Like Terms) @ayLininll agaall o dauliiinll agaall gnai ©

= o Jjgill &yl plaiiul
gi S eglal Tiatalice 1 lon culgillg leo aljpsinll and = P

e P e Lol s Lolr LA L)l Joleall uphy uigdlll ela - a(b+c) = ab+ac
OIRTRILLISE dn TR el Jaib il i Js 7 anaill jgo) Jala gaall gad L

(A Jlio

@jgill dunls 1
10x-15-x=4x + 44 +1 10x-15-x=4x+ 44 +1

agaall gnai.2 gi ajhll gign;]lplnuu" |
(FA1X)- 15 = bx + 45 ahlenll Layh lc dnwll
.Gaalg day 4 peiall Jjel
-60 = 15x peiall Jjc .3
X -4 Jall dan go Ganill @
X x=-4 ? alalenll La poinll Jlagiwl
d)aiunll dniall Gulol
§ .oLaghll sglui o 34iil
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+«»» Example 1 check

1. Solve 8(-2 + x) - 3x = 6x + 13
A X =-29
B X =29
C x =19
D x =-19

+«»» Example 2 check

2. Solve 15 - (7x + 20) = 0.5(6x — 14)
A x =0.02
B x =-0.2
C x=0.2
D x =-0.02

+«» Example 3 check
3. Solve %('5)( -8)=-6(x+4) + ix
X=9
X =-9

Xx=3
X =-3

[ 0566991363 :pd ) btudl Jual il I Lasd an 3 99 o SalS 7 i) e Juas) ]
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4.-g+2(3+9)=-40+1)

Mr. Aghead

A g=-2
B g=2
C g =

D 9g=4

5.-8-x=-3(2x - 4) + 3x

A X=5
B X =-5
C x =10
D x =-10

6. 0.6(4 - 2x) = 20.5 - (3x + 10)

A x=5.5
B x =-5.5
C x=4.5
D X =-4.5

+ a8 1) Jaia) Jua gl
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| 7. 12 - (4y + 8) = 0.5(8y - 16)

A y =-1.5

B y =15

C y = 0.15

D y =-0.15

8.~ (-4 +6n) = = n +=(n + 9)
A n=4

B n==6

S n=-4

D n=0

(5x -5) + 3x = -9(—x + 4)

[ 0566991363 :pd ) btudl Jual il I Lasd an 3 99 o SalS 7 i) e Juas) ]
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Lesson 3-4 - Write and Solve Multi-Step Equations

Master the Math: Solving Real-World Multi-Step Equations

A systematic approach to modeling real-world scenarios and solving them using algebraic properties.

PHASE 1: MODELING THE PROBLEM

© Assign a Variable

@\ and let a letter represent it

Identify the unknown quantity
(e.g., "Let t = cost").

2\ © Translate Words to Math
= Lo Map phrases like “is the same
AN as” to the equals (=) sign.

. © Build the Equation

Combine variables and
constants into a balanced
mathematical expression.

is the
same as

poo original equation to verify
w = (880 the answer.

PHASE 2: SOLVING FOR THE UNKNOWN 2« ) = E

Y 4 Simplify Each Side 2(2¢-1.5)=4¢-23

<
+ Apply the Distributive Property =6(-23
(( » and combine like terms to
= clear parentheses. =6l

Isolate the Variable 6(x + 8.50) = 4(2x + 6.50)

Use Properties of Equality 25=2x
(Addition/Division) to move 2 2
terms across the equal sign. x=125

? Check Your Solution
= Plug the result back into the

Il
=
T
|

20(x + 2.50) = 15(2.5x + 1)
Left Side = Right Side

EQUATION EXAMPLES (FROM REAL-WORLD SCENARIOS)

2 Garden Perimeter:
37=2£+2(2¢-11.5)

A

&
\Lrlf

Science Center Fee:
20(x + 2.50) = 15(2.5x + 1)

Ticket & Snacks:
6(x + 8.50) = 4(2x + 6.50)

Alghall 833=io cillaleall Jog dilis alghs Jus

§8aillg spall Jall Cilghs sailill dlayall

/ A
&

aygéoo yo Gaaill
ol a3kl ;gaall pasiuwl
wib 6 ploydll Jaill
wbph J8 6 dgiLiiall

aballl @luall go @sleoll ¢l @ Jgdl dlagall

ajgill dols plasiwl
uulgdll )15 audll Lyl
200l ai lgldlay loys
b J8 b dgliiall agaall

Jalail (£ ol X Jio) Tjoy il
wiglhall lggaall dzasll
lluall b laalay]

sl pylei

I

Jall algiso go Gasill Slglusall pilaiwl paioll Jjo [t atos | alisoll aas aleall oyb dijlgo
b ol dagall Soc of i24bll goall paiiul — dopllaed | py aulgill dalaall délo 43
Soluti 30 251ill dln 1l daleall toyb 5 Byl Jais dowsdll == 115|115 ladm go g2l (soluwill doLlei guslyl gpusill
.aayiill dang guoyhll Pl apbll 45 psiallg = audi ga ool lluiall oo Gle 2l
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+«»» Example 1 check

1. The hallway in Oscar's house is in the shape of a rectangle.
The length of the hallway is %foot longer than twice its width.
The perimeter of the hallway is 31 feet.

Part A
Which equation(s) can be used to find the width w of the hallway? Select all that

apply

31=1+4w 31=1+ 6W
2
31=1+2W 31 =2 +2w
2
31=2(%+3w) 31=2(%+2w)+2w
Part B
What is the width of the hallway?
A 4 feet
B 5 feet
C 6 feet
D 8 feet
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+«»» Example 2 check

2. A group of 6 friends went to a basketball tournament game.
They each bought a ticket for x dollars and spent 8.50$% each on
snacks. Another group of 4 friends went to the championship
game and paid twice as much for each of their tickets as the first
group. The group of 4 friends also spent 6.50$% each on snacks

Part A
Which equation can be used to find the cost of each ticket for the group of 6 friends

A 8.50(x + 6) = 4(2x + 6.50)
B 6(x + 8.50) = 2(4x + 6.50)
C 8.50(x + 6) = 6.50(2x + 4)
D 6(x + 8.50) = 4(2x + 6.50)

Part B
What is the cost of each ticket for the group of 6 friends
A 1M.50$
B 12.50 S
C 105
D 9$
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«» Apply check

3. The table shows the number of minutes Declan participated in
various activities last week. The total number of minutes he
participated in all of the activities was 5x + 15.75. What is the
ratio of the number of minutes Declan rode his bike to the
number of minutes he had soccer practice?

A 1
§ Activity | Time (minutes)
B E Ride Bike X
2 Soccer 250 + 3]
Sx+3)+25
C 3
- Swim 155
1
D 1 Dog Walk = 3{x — 13.25)
1

+ Practice

4. Mr. Reed is drawing a blueprint of a rectangular patio. The
width of the patio is 40% feet shorter than twice its length. The

perimeter of the patio is 86% feet. What is the length of the patio?

A 40 feet
B 28 feet
C 82 feet
D 86 feet
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5. The Yearbook Club is going to an amusement park, and each
of their 12 members will pay for admission and will also help pay
for parking. The Robotics Club is going to a waterpark, and each
of their 14 members will pay for admission and will also purchase
a meal ticket. Admission to the amusement park is 1.5 times that
of the waterpark's admission, as shown in the table. If the total
cost is the same at both the amusement park and the waterpark,
what is the admission per student to the waterpark

A 10S

B 30.75 S

C 12.50 $ Amusement Park ‘ Waterpark

Y 13 $ Admission: $1.5x per student Admission: $x per student

Parking: $2 per student Meal Ticket: $10.50 per student
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1. Distribute
and Group

Use the Distributive Property
to remove parentheses and
combine like terms on each
side.

Joldl o ilgi 3 oac
(Infinite Solutions)
Ololrall (95 Loic ygbis
P bolai "ddylhnio" Culgilly

Y i / AR =
= 670 0.0 0,0 0.0 0 0 02
@) / -

2. Use Properties
of Equality

Add or subtract terms
to move all variables to
one side of the equation.

Mr. Aghead

Lesson 3-5 Determine the Number of Solutions

How Many Solutions?

A Guide to Linear Equations

Solution Type Guide
(Solution Type Coefficients Constants ]
ggleulion Different S;?;se?w:
gglulion Same Different
coliie, same | sume

3. Simplify to
Final Form

Reduce the equation to its
simplest “Symbols” form
to compare both sides.

Coefficients
are different

One Solution

LD
=D

Only one specific
value makes the
equation true

No Solution
(a=b) A°

] o
| &

Infinitely Many
Solutions
(a=a)

Caunsdl dsleall Jol> 3ac 325 WS

a0 J5 0 lghauns amy a5lg yusio § dubsl odalmall duiy Julod dxiuS audsill sgimall 1o Jolit
lgill ol JLoS3 ool g3 Jolodl sac ikl Uiay dlslnall iy 3 "culgil” g "clolaall”

Joazgd
(No Solution)

T (82 =2 Jko) syl
b 4

b 4
1dygluio OMoleall 1dyglunio Oilolall
dygluuio Culgl dalisvo Culgdll
Culgl OMloleall
Qghmgi'" \/ I,, \/
dygluio dygluio

=>lg J>

(One Solution)
b Gl il
(x = a :Jio) doleall
) 4
daliseo Ololeoll

Jlggi

Jl s Olghs
TS
(x+b)()-d @ ax+2x+d

dslnall oyb b
3935l gorg @jgill dguols pasiwl
3390 bl § By JS s dgilisiall

Culgillg Ololaall &ylio
@+b=c+d
OMolsall chlgl

(x) yustiall Jolno o @Ml B3
a8yl NS (B il daill
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the same,
Constants differ
(e.g,4=0)

4l

Coefficients and
Constants are
identical.
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+«»» Example 1 check

1. Which equation has an infinite number of solutions
2(3c-6)-2c=4(c+4)
32p-1) =2(p +10) +1
8(x-9) =6(2x-12) - 4x
5(x - 2) - 20 =-5(x - 6)

Ol @™ >

+«»» Example 2 check

2. Which equation has no solution:
5(b+3)-2b=2b+3
4(d-3)+5=3(d+2)-7
3(x + 5) = 5(x + 3) - 2x
-10y +18 = -3(5y - 7) + 5y

O oo @™ >
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+«»» Example 3 check

3. Complete the equation with values that will result in an
equation with infinitely many solutions.

4x - 2(x +5) =L ¥ —

A 2,10
B 10, 2
C 5,5
D 1,1

«» Example 4 check

4. Complete the equation with values that will result in an
equation with no solutions.

-3X+8x-6-x | _|[*—

A 4, 6
B 4,5
C 5,6
D 3,5
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«»» Apply Check

5. Olivia and Harry are analyzing the expressions i(8 + 3X) +5

and -2(%x +7) + Zix + 24, for all values of x. Olivia claims that the

value of these expressions is always equal. Harry claims that the value
of the first expression is always less than the value of the second
expression. Which student is correct?

A | Olivia is correct because the expressions are equivalent.

B | Harry is correct because the first expression is always 3
less than the second expression.

C | Harry is correct because the first expression is always
greater than the second expression.

D. [ Neither student is correct because the values depend on x.

++ Practice

Solve each equation. Determine whether the equation has one solution, no solution,
or infinitely many solutions.

6. 4(x - 8) + 12 = 2(2x — 9)

A one solution

B no solution

C infinitely many solution
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7.3(2k-5)=6(k-4)+9

A one solution

B no solution

C infinitely many solution

8.-4y-3=-(12y - 9) - 8y

A one solution

B no solution

(& infinitely many solution

9. 6(3-5w) =5(4 - 2w) - 20w

A one solution

B no solution

C infinitely many solution
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Complete each equation so that it has infinitely many solutions.
10. 22 — 7(z + 10) =

Mr. Aghead

A -5, 70
B 5,-70
C -5, -70
D -7, -50

A 16, 8
B 12, 8
C 14, 8
D 14, -8

Complete each equation so that it has no solution.
12 15z + 4 +2 -z =

a:_

11.12$—$+8—|—3m:Dx +D

T +

A 5,12
B 12,5
C -12, 5
D 12,12

+ a8 1) Jaia) Jua gl
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13.9(x — 4) — 5z :Dm —D

4, 30
-4, -30
5, 36
36,5
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