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Lesson 1 - Writing and Interpreting Equations
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Mastering Mathematical Equations: From Words to Formulas
3 Steps to Writing Equations

1 Identify and Assign Variables Map Givens and Relationships Construct the Equation
Pinpoint the unknown value and Look for mathematical operations Translate the full sentence into a
assign a letter (like x or n) to like “sum,” “quotient,” or “product” mathematical statement using two
represent it. connecting the known values. expressions and an equal sign.
Interpreting and Refining Formulas Translation Examples
\ ; Verbal Phrase:
Verbal Phrase: —— Verbal Phrase:
“The quotient Twice the sum of “Four times a
% . of 7.and X" length and width number less 10"
0 —
( ) “IS" = EQUALS A
A .
Decoding Grouping Symbols ¢ Understanding Constraints ~——=& "“Is" Means Equals ‘i -~ 2(3 * W) 4x - 10
Use the phrase “the quantity” to A constraint is a specific condition In verbal phrases, the words “is”
identify terms that belong or limit that a solution must satisfy. and “equals” can be used 7
inside parentheses. - interchangeably. — 2(€ + W) 4x - 10
Tl"-e quantity O > ’ The total is 20 X
2xplus 2 -
(3x + 2) “Esinn X0 e Total = 20
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Choose the correct answer for each question:

¢ Example 1:

1. Write an equation for the sentence:
Four times a number less 10 is equal to 16.
A.4x = 10 = 16

B.4(x — 10) = 16
C.10 — 4x = 16
D. 4x + 10 = 16

s Example 2:

2. Etu has read 12 of the 32 chapters in his assigned book. He plans to finish
the book by reading ¢ chapters each for 8 days until the book is due.
Which equation best represents the situation?

A.12 — 8¢ = 32
B.12 +- = 32
C.12 + 8¢ = 32
D. 12 —g = 32

+* Example 3:
3. Translate the sentence into a formula. MOTORS: The horsepower of a
motor is the product of the motor speed and the torque divided by 5252.

M
A H=
5252T
MT
B.H=—
5252
5252
CH=——
MT
5252M
D.H =
T
3
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** Example 4:

4. Write a sentence for the equation.
6z — 15 = 45

A. Sixtimes a number z, minus fifteen equals forty-five.

B. Six times the quantity of a number z minus fifteen
equals forty-five.

C. Six times the difference of a number z and fifteen
equals forty-five.

D. Six plus z minus fifteen equals forty-five.

|5. (y + 3)% = 25
A. y plus 3 squared is 25.

B. y squared plus 3 is 25.

C. The quantity y plus 3
squared is 25.

D. yplus 3is 25

+* Example5:

6. Select the sentence(s) that represent(s) the equation:
7(P +23) =102

A. Seven times the sum of p and twenty-three is
the same as one hundred two.

B. Seven times p plus twenty-three equals one
hundred two.

[ 0566991363 :a8 M Ll (Jua sl I b aa 33 149 - el ¢4l o Juaa ]
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C. Seven times the quantity p plus twenty-three
equals one hundred two.

D. The quantity seven times p plus twenty-three
is the same as one hundred two.

E. Seven times the sum of p and twenty-three is
one hundred.two.

Practice:

/. The perimeter P of a triangle is equal to the sum of the lengths of sides
a,b, and c.

AP =a+ b+ c
B. P =aXb X c
C. P=a+ b——c

a+b+c
2

8. Write a sentence for the equation: 4m =52

A. Four plus a number m equals fifty-two.

B. Four times a number m equals fifty-two.

C. Anumber m divided by four is fifty-two

D. Four minus a number m equals fifty-two.

[ 0566991363 :a8 M) il (Jua sl I b ad 33 149 - el ¢4l o Juaa ]
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| 9. What is the verbal sentence for the equation: 7(p + 23) = 102

A. Seven times p plus twenty —

three equals one hundred two.

B. Seven times the sum of p and:twenty —

three equals one hundred two.

C.The sum of seven and p multiplied by twenty-three is
one hundred two.

D.Seven divided by the sum of p and twenty-three equals
one hundred two.

10. Write a sentence for the equation: 72 — 15 = t + 19

A. A number r squared minus fifteen equals a
number t plus nineteen.

B. Two times r minus fifteen equals t plus
nineteen.

C. The square root of r minus fifteen equals t
plus nineteen.

D. r minus fifteen squared equals t plus
nineteen.
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Lesson 2 - Solving One-Step Equations

Master the Balance: Solving One-Step Equations

A visual guide to isolating variables by applying Properties of Equality to maintain balance.

‘E],,_[Tgo?o : 12 eeoog \@4@]).

The Four Properties of Equality
Addition & Subtraction Properties

Adding or subtracting the same number from
each side results in an equivalent equation.

Multiplication & Division Properties

Multiply or divide (by a non-zero number)
both sides to isolate the variable.

Different-looking equations that share
the exact same solution set.

? ?
= ——=5 Equivalent Equations
0000
112/60000| —
O,

- 4 &
=70\ —=9 © +5=12 [12]
| T —— \——
U——A——u Method Examples
oem— Horizontal Method Vertical Method
1. Identify the Inverse Operation 2. Apply Property of Equality 3. Simplify and Check g-25=113 27 +k =30
Determine the operation Perform the exact same operation Calculate the final value and +25 +25 Subtract27  -27
performed on the variable and on both sides of the equation to substitute it back into the original g= 138 v k=3
select its opposite to undo it. keep it equivalent. equation to verify accuracy.

@aalgll aghall ¢ila aitlaleall Ja Jula

dlaleall Ja dlighi

. s g T o duuaell dulaell plaiiwl
Jall daan go (gdaill Jadl sl bhyuydll 18iall Jjol
@ 10-5 x+5=10
x+5=10 =5 x=10-5
0 d2ilill dossll pHgc dybuwall aldasll elpl 06 byijoll 3=l go plai
o0 25lill an ]l dlsoll ole Jgnall gusphll 113 5 digdac guéc el paiall
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Choose the correct answer for each question:

s Example’1:

1. Solve % +w= 1% . State which property of equality you used. |

A. %; Subtraction Property of Equality

B. 65; Addition Property of Equality

C. % ; Addition Property of Equality

D.%B ;Subtraction Property of Equality

s Example2:

2. Solve the equation:

a+26=35
A.a=61
B.a=9
C.a=1
D.a=59

s Example 3:

3. On average, a male bulldog weighs 15 pounds less than a male golden
retriever. If the average male bulldog weighs 50 pounds, write and solve
an equation to find the average weight (w) of a male golden retriever.

A.50 =w-15; 65 pounds
B. 50 =w + 15; 35 pounds
C.50 =w-15; 35 pounds
D.50 =15 - w; 65 pounds

N\
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** Example 4:

Ay=6
B.y=9
C.y=12
D.y =48

** Practice:

4. Solve the equation 6y = 54. Y=?

5. Solve the equation:v-9=14

Av=>5

B.v =23

C.v=-5

D.v =126

6. Solve the equation:
44 =t — 72

A .t =-—28

B.t =28

C.t =116

D.t = —116

7. Solve the equation:

—61 = d + (—18)

A.d =-79
B.d =43
C.d = —43
D.d =79

[ 0566991363 :a8 M) il (Jua sl I b ad 33 149 - el ¢4l o Juaa ]
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Solve the equation 18 + z = 40:

8.

A.z =158
B.z=-22
C.z=722
D.z =720
9.
A.
B.
C.
D.

Solve the equation -4a =48:

a=12
a =52
a=-12
a=—192

10. Write an equation for the sentence, then solve it:

“Six times a numberis 132." (Let n be the number).

A. Equation: 6 + n = 132; n = 126
B. Equation: 6n = 132; n = 22

C. Equation:§= 132; n = 792

D. Equation: 6n = 132; n = 792

11. Write an equation for the sentence, then solve it:
“Two thirds equals negative eight times a number.” (Let n be the

number).
. 2 1
A. Equation:- = —8n; n =——
3 12
B. Equation:>= —8n;n = ——
3 16
C. Equation:%n =-8:n=-12
D.Equation:==—8n;n = —
3 12
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Mastering Multi-Step Equations

A Step-by-Step Guide to Isolating Variables & Solving
Algebraic Equations Involving Multiple Operations.

THE STRATEGY OF INVERSE OPERATIONS

/) <\ Work Backward
s
What is a Multi-Step =)\
Equatlon?
y by reversing the
pmpmyoi.. y dard order of operations.

INVERSE
OPERATIONS

Multiplication

Dlvlsmn
THE STEP-BY-STEP PROCESS
Undo Addition 2x+5=15
or Subtraction

Use properties of equality to

move constants away from 2x=10
the variable term.
Undo Multiplication
Undo =
g 2x=10
Multiplication
or Division i
Isolate the variable | ing
the inverse of its coefficient.
Check Your 25215
Solution 2(5)+5=15
10+5=15

15215 v jommear
Substitute your result back

into the original equation to
verify the statement.

11

(Undo) wililasll clall .1
dlglusall pilos paiiwl
apluwall Bllasll claly
ol gaall ) psiall dbyipall
(dlall 5 Tgl oyball

Mastering Multi-Step

Glsleoll Jo Jula
Jlgball 6332i0

apusall Oillosllg dusbwill aclgall :Jgill puall

sl Josll a0
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.(Order of Operations) aliall
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() 2yl Q——o (+) gaal
) gaalt @——EP Cami
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Equations

A Step-by-Step Guide to Isolating Variables & Solving
Algebraic Equations Involving Multiple Operations.

c.uu.‘m.ll

THE STEP-BY-STEP PROCESS

Undo Addition
or Subtraction

Use properties of equality
to move constants away

from the variable term.

2x+5=15

2x =10

Undo Multiplication

or Division
2x=10
x=5

Isolate the variable by applying the inverse of its coefficient.

9 Check Your Solution

2x+5=15

2(5)+5=15

10+5=15
15 =15 v verfed "

Substitute your result back
into the original equation to
verify the statement.
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Choose the correct answer for each question:

¢ Example1:

1. Solve the equation:
3m +4 =-11

2. Solve the equation:

A.x =51
B.x =61
C.x=21
D.x=9

s Example 2:

3. A sporting goods store sold % of its basketballs, but 8 were returned. Now

the store has 38 basketballs. How many were there originally? Write an
equation for the problem. Then solve the equation. (Let b be the original
number of basketballs).

A.%b + 8 = 38: 45

B.%b— 8 = 38: 69

C.%b + 8 = 38: 90

Déb + 8 = 38: 138

12

N\
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** Example 3:

4. Solve 2 - ax =-8 for x. Assume a/0.
Ax=——
6
B.x=—-
g a
C.x ==
o
D.x =—
a

** Practice:

‘ 5. Use properties of equality to solve each equation. Check your solution.

3t + 7 = —8
At=5
B.t =—5
Ct=—12
3
D.t = -3
6. Use properties of equality to solve each equation. Check your solution.
8 =16 + 8n
An=3
B.n=-3
C.n=1
D.n ==1
/. Use properties of equality to solve each equation. Check your solution.
—34 = 6m — 4
-5
5
_
3
—6




8. Use properties of equality to solve each equation. Check your solution.
O9x + 27 = =72

Mr. Aghead 12 ) Jakuza) Juaa) gill
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A.x =-11
B.x =11
C.x =-=5
D.x =-9

9. Use properties of equality to solve each equation. Check your solution.

f

10. Use properties of equality to solve each equation. Check your solution.

_—7—8—2
A f=-70
B.f =70
C.f ==14
D.f =14

r_
1+§—4
A.r =45
B.r =27
C.r=-=-27
D.r=3

11. Use properties of equality to solve each equation. Check your solution.

k —

s+4=-16
Ak =-36
B.k = 60
C.k =—60
D.k =—12
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12. Use properties of equality to solve each equation. Check your solution.

n—2
==
An=12
B.n =18
C.n=14
D.n =16
13. Use properties of equality to solve each equation. Check your solution.
_ 6+ z
14 = =
A.z=-34
B.z=-22
C.z=34
D.z =—40
14. Use properties of equality to solve each equation. Check your solution.
_a-— 5
—11 = 6
A.a=-61
B.a=-71
C.a=51
D.a =-51
15. Use properties of equality to solve each equation. Check your solution.
22 —w _
S
A.w =43
B.w= —43
Cw=1
Dw=5
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Lesson 4 - Solving Equations with the Variable on Each Side
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Mastering Equations: Variables on Both Sides

Solving equations with variables on each side requires rewriting the equation into an equivalent form where variable terms are on one side —
and constants are on the other. This is achieved through a systematic application of the Properties of Equality and the Distributive Property.

Use the Distributive Property to remove
grouping symbols like parentheses or
brackets from both sides.

( 3 ) —
Fraction Bars: Nested Grouping: Negative Signs:
Muhlols each sideby  Werk from the Innorinest  Ensure negative coefficients
the denuminator to symbel (parentheses)  are distributed to every form
clear the fraction outward to the brackets.  Inside the parentheses

One Solution
The variable is equal to exactly

one specific value that makes
the equation true.

The 3-Step Solving Process

2. Consolidate Terms

Use Addition or Subtraction Properties to
move all variable terms to one side and
constants to the other.

Understanding Possible Outcomes

No Solution

The solving process results in
a false statement (e.g., -30 =
20), meaning no value works.

3. Isolate and Solve

Use Multiplication or Division Properties
to isolate the variable and find the final
numerical solution.

Identity (infinite Solutions)
Both sides are identical (e.g.,

0 = 0), meaning the equation is
true for any value.
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Choose the correct answer for each question:

¢ Example 1:

1. Solve the equation:
54+ 7a = 4a — 13

s Example 2:

2. BASKETBALL: Nolan and Victor were two of the top scoring freshman
players in a college basketball conference last season. The table shows how
many points Nolan and Victor scored and how many games they played last
season. Nolan played 30 games and scored 750 points. Victor played 34
games and scored 782 points.

Assume that Nolan and Victor play every game and score at the same
constant rate as last season. After how many games this season (p) will

Nolan and Victor have scored the same number of career points?

A. Equation:25p + 750 = 23p +
782; Answer: 16 games

B. Equation: 30p + 750 = 34p +
782; Answer: 8 games

C. Equation: 25p + 782 = 23p +
750; Answer: 10 games

D. Equation: 750p + 30 = 782p +

34; Answer: 12 games
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s Example 3:

3. Solve the equation:
7m—2)+8=3n—4) — 2

An=4
B.n=2
C.n=—3
2
Dn=-2

** Example 4:

4. Solve the equation:

12y + 16

T 4
Ay=4
B.y =
C.y=-2
D.y =

+* Example 5:

5. GEOMETRY: Find the value of x so that the figures have the same area. (The
first rectangle has a width of x cm and a height of 10 cm. The second
rectangle has a total length of (3 + x) cm and a height of 6 cm.

A x = %(or 4.5)
B.x =3
C.x= %(or 2.25)
D.x =6

[ 0566991363 :a8 M) il (Jua sl I b aa 33 149 - el ¢4l o Juaa ]




+ a8 1) Jaiia) Jua gl
0566991363

10cm
bCm

Jom  xX<m

Mr. Aghead

X m

s Example 6:

‘ 6. Solve the equation:
6(y —5) = 2(10 + 3y)

C. Infinitely many solutions (Identity)

D. No solution

s Example 7:

7.Solve the equation and state whether it has one solution, no

solution, or is an identity:
3(2b — 1) — 7 = 6b — 10
A. One solution: b=0

B. No solution

C. Identity (Infinitely many

solutions)

D.One solution: b =1
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** Practice:

8. Solve the equation:
7¢c + 12 = —4c + 78

A.c=6
B.c =—6
C.c=8
D.c =-8

9. Solve the equation:
2Zm — 13 = —8m + 27

Am=-—4
B.m =2
C.m==2
Dm=4

10.Solve the equation:
9x — 4 = 2x + 3
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11. Write and solve an equation to find the value of x so that the figures have
the same area. (The first figure is a triangle with a base of 8 and a height of
x + 4. The second figure is a rectangle with a length of x + 6 and a width of
3).

A x=1

B.x =2

C.x=3 ;
D.x =4 et

12. Solve the equation and state whether it has one solution, no solution, or is
an identity:
—6y — 3 = 3 — 6y

A. One solution:y=0

B. Identity (Infinitely

many solutions)

C. No solution

D.One solution: y = -1

13. Solve the equation and state whether it has one solution, no solution, or is
an identity:

1 1
E(x+6)=5x—9

. One solution: x=0
. Identity

. No solution

o 0O m| >

.One solution: x =-12
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14. Solve the equation:
2x = 2(x — 3)

A. One solution: x =3

B. Identity (Infinitely many solutions)

C. No solution

D.One solution: x=0
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Lesson 5 - Solving Equations Involving Absolute Value
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Mastering Absolute Value Equations: A Step-by-Step Guide

Absolute value represents the distance of a value from zero on a number line. Because distance is always non-negative, solving equations
like |x| = n requires splitting the problem into two distinct cases—positive and negative—to identify all possible solutions.

PHASE 1: PREPARATION AND VALIDATIOPD

Isolate the Absolute Value -
Ensure the absolute value expression is 2|X = 3' +4=10
alone on one side of the equals sign.

N _ £
Check the Constant (n)

|Expression| = n

Ix-3|=3

If n is Negative
The solution is the empty set (@)

IxI=-5 @

If n is Positive or Zero 3 3
Proceed to Phase 2 >

" 0
4
le =3 v? Understand the Distance:

The equation |x| = 3 means
X is 3 units away from zero.

&= CASE 2: NEGATIVE (-)

Inner Expression = -n

y02=-4

Graph Case 2
y=-4-2
4
/\ y=-6
¢ : + +—>
5 6 78 3 5

CASE 1: POSITIVE (+) | -\\ .

Inner Expression = n

y+2:4

Solve and Graph H
y=4-2
{
y=2 /'\

I I 4
-6 -5 -4 -3 -2 -1 0 1 2 3 4

Split into Two Cases:
Set the inner expression equal to both the
positive and negative constant.

<€

£l L
T T
5 A &

0
N

Verify via Substitution

\ Plug both answers into the original A
Checky =2in |y +2| = 4 equation to confirm they are correct. Checky=-6in|y +2| = 4
|2 +2| = |4 = 4 (Correct) |-6 + 2| = |-4| = 4 (Correct)

23
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Choose the correct answer for each question:

[l 1 L [l Il L [l L L ] L [l J [l 1 L [l 1 L [l L
= | | I I I I i

’ ] T ¥y T 17T ¥ 1T 1T % 1T ¥ 7T 1T ¥§°™F
** Example1: 5432101224567 82 910112131415

1. Graph the solution set of |2t — 4| = 8.

A. The solutions aret =-2 and t = 6 (Points
plotted at -2 and 6 on the number line).

B. The solutions aret =2 and t = -6 (Points
plotted at 2 and -6 on the number line).

C. The solutions aret=-1and t =5 (Points
plotted at-1and 5 on the number line).
D.The solutions aret =6 and t =12(Points
plotted at 6 and 12 on the number line).

s Example 2:

2. Which statement must be true for the solution of |ax + b| = ctobe @
empty set (empty set / no solution)?

A. If a is negative, the solution will be @
empty set.

B. If b is negative, the solution will be @
empty.set.

C. If ciscnegative, the solution will be @
empty set.

D.If cis positive, the solution will be @

empty set.
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e e e S R B

| .
I
-0 -8 -6 -4 -2 0 2 4 B g 10
+» Example 3:
3. SKYDIVING: It takes approximately 6 minutes for a skydiver to land after she

jumps out of a plane, give or take 30 seconds. What is the range of time, in
seconds, it could take the skydiver to land?

A. [330, 390]
B. [6, 30]

C. [300, 360]
D.[330, 360]
+* Example 4:

4. Label each graph with the correct equation from the given choices:

1 : | 1 1 ‘ 1 : I 1 : 1
4

=t
-4 =2 0 F.
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Alx—1|=3
B.|lx —3}=5
C.lx =1)=6
D.lx+3|=6
—t— 1

-0 -8 6 -4 -2 0

** Practice:

5. Solve the equation and choose the correct solution set for |[n — 3| = 5:

An = —-2andn = 8
B.n =2andn = —8
C.n =—=3andn =5
D.n = 3andn = -5

6. Solve the equation and choose the correct solution set for |[f + 10| = 1:
Af =9and f = 11
B.f = —9and f = —11
C.f=1landf = —1
D.f = 10and f = —10

| 7. Solve the equation |7 — 2q| = 3:

A.g =2andqg = 5
B.q = —2andq = —5
C.q =1landqg = 3

D. No solution
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| 8. Solve the equation |4x — 2| = 26:

Ax =7andx = —6
B.x = 6andx = —7
C.x = 7andx = 8
D.x = —6andx = —8

9. Solve the equation |w + 1| = 5:

Aw =4andw = 6

B.w = —4andw = 6
Cw=4andw = —6

Dw = —4andw = —6
10.Solve the equation |n + 2| = —1:
An=1andn = -3

B.n = —-1landn = 3

C. Identity (Infinitely

many solutions)
D. No solution (@)

11. Solve the equation |m — 2| = 2:

Am =0andm = 4
Bm = 2andm = -2
C.m landm = 3
Dm = 0andm = —4

[ 0566991363 :a8 M) il (Jua sl I b ad 33 149 - el ¢4l o Juaa ]




+ a8 1) Jaiial Jaal gl
0566991363

Mr. Aghead

12. Solve the equation |——b — 2| = 10:

: —24
C.b = —8andb = 12
D.b = 8and b = —12

12. Solve the equation |—4d + 6| = 12:

=
-5-4-3-2-10 1 2 3 5

A.dz—zanddz
B.d=§andd=—

C.d==-3andd =6
D.d = 3andd = —6

| 13. Write an equation involving absolute value for the graph:

4
9
2
9
2

A x| =4
B.|lx —4| =4
C.lx+4| =4
D.|x| = —4
| 14. Write an equation involving absolute value for the graph:
A. |x] = 1.5
B.|[x=15|=1.5
C.lx| =3
D.|x —3| =15
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Lesson 6 - Solving Proportions
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MASTERING PROPORTIONS: A STEP-BY-STEP GUIDE

A visual walkthrough for setting up and solving equivalent ratios.

PREPARATION & SETUP
i E =
=
Study Tip:
Start with Words
What is a Write the ratio in

Proportion?

An equation stating
that two ratios are
equivalent.

words first to
ensure numbers are
placed correctly.

Apples/ | _ i
Oranges ) ~ 7

o)

THE SOLUTION SEQUENCE
ISOLATE THE DISTRIBUTE & VERIFY YOUR
VARIABLE SIMPLIFY SOLUTION
Multiply each side of the If the proportion contains Substitute your answer

equation by the

expressions like (x +7),

denominator to isolate apply the Distributive proportion to ensure
the unknown. Property. both sides are equal.
Original Proportion: Multiply each side by 45: Final Solution:
15 45-15 x=27
45 25 i
- Check: 22 = 13
"45 25
S s,
N >  anic/

back into the original
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s Example 1:

1. Solve %4 = ; If necessary, round to the nearest hundredth.

A.16
B. 9.33
C.8
D.4.75
s Example 2:

X 2x—5
. Solve — =
12

—10
—3.75
0.83
.10

. If necessary, round to the nearest hundredth.

SIREIEIES

+* Example 3:

3. MIXTURE: Oscar makes fruit punch to sell from his food truck by mixing 8
parts cranberry juice to 3 parts pineapple juice. How many cups of
pineapple juice would Oscar need to mix with 48 cups of cranberry juice
to make his punch?

.11 cups
18 cups
24-cups
. 128 cups

o|n|w >
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** Example 4:

MIXTURE: Ayita is making a plant food mixture to use in her garden. The
mixture is to be 20% plant food and 80% water. She needs to make 12
gallons of the mixture to cover her entire garden. Which proportions can
be used to find the amount of plant food $p$ she will need? Select all

4.

that apply.

20
A==EL

80 12

20
B.—=2%

100 12

80
c.—==1

100 12

20 80
D.—=—

p 12

12— 80
E.—P =

12 100

** Practice:

Solve the proportion % = 1;5 . If necessary, round to the nearest

Solve the proportion % = % . If necessary, round to the nearest

5.

hundredth.
A.a =140
B.a=2.8
C.a =48
D.a = 3.6
6.

hundredth.
A.t =36
B.t=1
C.t=4
D.t =25
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.4 13
/. Solve the proportion 5= e If necessary, round to the nearest

hundredth.

A.q = 29.25

B.q = 5.78

C.q = 2.77

D.g = 36

8. Solve the proportion (vi?) _ 6”;2 . If necessary, round to the nearest
hundredth.

A.v = 0.8

B.v = 2.5

C.v = =12

D.v =3.6

9. Solve the proportion 9b9_3 = 3043 . If necessary, round to the nearest
hundredth.

A.b=-3

B.b =4

C.b=-2

D.b=1.5

. 2n—-4 _ 3n+3

10. Solve the proportion = If necessary, round to the nearest
hundredth.

An=2>5

B.n = 11

C.n = -3

D.n = 8.5
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11.Solve the proportion gj—é = 5gj1o . If necessary, round to the nearest ‘
hundredth.

A.g = 0.67

B.g =17

C.g =—4

D.g =35

: 15
12. Solve the proportion 3 =1 If necessary, round to the nearest ‘

hundredth.
A.g =6
B.g = 13.5
C.g = 5.67
D.g = 15

13. Solve the proportion % = % . If necessary, round to the nearest hundredth.

A.a=
B.a =
C.a=18
D.a=0.5

14.Solve the proportion g = % . If necessary, round to the nearest hundredth.

A.z =36
B.z = 10
C.z = 15
D.z = 2.5
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Lesson 7 - Using Formulas

Understanding Literal Equations

= (@+2@)xh

A literal equation or formula expresses a
relationship between several variables.

© Isolate the Variable Term

m’&,\

P-2w=2/

Use addition or subtraction to move all
terms not containing your target variable.

If the variable appears multiple times, group
terms and use the Distributive Property.

© Group and Factor

(xy) +xz=w

© Final Isolation

o
=~ =
{y+z} x'y+z

Divide both sides by the remaining coefficient
or quantity to solve for the variable.

e

Mastering Literal Equations & Unit Conversions

Always check if the problem f -
requires a precise calculation

Dimensional Analysis (Unit Conversion)
Conversion Factors

The Power of ’
Conversion 1Gallon M 1mile
Factors 3.785 Liters 1609.344 Meters

Use ratios where the numerator and denominator
represent the same quantity in different units.

Align and Cancel Units

3.785 Liters ; i
it "’. -

Arrange ratios so the "given" units are in the

A

Given Value

(e.g.,
5 Gallons)

;L:,q f denominator to allow for cancellation.
o Value
Precision and
Estimation Precise Calculation

Rounded Estimate

Result /

4

or a rounded estimate.

Sasul Julaillg arspall Sdlaleoll Jo Julo

Gilaogll Jugaig sasull Julaill

(Dimensional Analysis) sasul Julaill

plaiiuly dyluall Gilylosl clya] dyloc 2
lalyall g asaall digaill glas clasgll | [
Glaogll wibuls 63cld

" . (awglball 6a0gJl) | . o, (if)
glboll |= ———— x 6lb=aoll | ‘ .l g
& bl (6Uh=oll-630g]1) § bazel m

aic slball 830g)l &l ¢uay Jigaill Joleo L)
Jhas aglholl 530g)l auiil dguai e lgopuas

2oLl J1gaill bybaill ®@
@—kt-@ &

0 @glholl cilangllg blbeall tilangll 230
b2y lagiy buyi Ul Jugaill culloleo yisl

(psioll Jjc) axspall citlaleoll Jo

sausyall daleoll Lo Lo
6ac Jonii daleo gi daun P

2 asdle ¢ J olpsi g -
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.bagiuall pioll <
(XX
" a paiall 5a - 2b = 15 alblaall Jo :Jlio gy
5a-2b=15
+2b
© 52=15+2b éié
/5
_15+2b
0 - @
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s Example 1:

1. Solve the equation 5a — 2b = 15 for a.
A.a=3+ %
B.a =15 +%
C.a=3~ 2
5—2b5
D.a=-
5

s Example 2:

2. Solve 2v =WT+vfor V.
A.vzl

%&:—1
B.v=—

2t
C.v=2tw—1
D.v=E

w

+* Example 3:

3. Part A:
What formula should be used to find the height h?

A.h = mr?

B.h = J— ET

nr

C.h=-—L

nr?

ks:.:‘j 2

)
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4. Part B:
If the radius of the jaris 1.5 inches and the original volume is 30 cubic
inches, then what height should the company make the height of its new
jar to increase the volume by 6 cubic inches?

A.h = 4.25 inches
B.h = 5.09 inches
C.h = 6.15 inches
D.h = 7.5 inches
** Example 4:

5. VIDEO GAMES: Ella makes a video game that becomes very popular. She
creates a formula, P = 40c - 300, to model her profit P given the number
of copies sold ¢, taking into account the $300 fee that she has paid a
retailer to sell her game. Which equation would model how many copies

¢ must be sold to yield a specific amount of profit?

— P+40
300

¢ =— 4300
40

P
.c =——300
40
— P+300
40

olo|w|»
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** Example 5:

6. COOKING: For the chefs to prepare the dishes for the next hour, Adelina
needs to provide them with 96 cloves of garlic. However, she can only
purchase bags of whole heads of garlic. If each bag of garlic contains 3
heads and each head has about 8 cloves, then how many bags of garlic
should she purchase?

Part A:
What assumption must Adelina make when calculating how many bags of

garlic to buy?

.Each head of garlic has exactly 8 cloves.
The chefs need 96 heads of garlic;

. The chefs need 96 cloves of garlic.
.Each bag has 3 heads of garlic.

o0 W >

How many bags of garlic should Adelina purchase?

.4

12
.32
.96

OO0 ® > N

»* Example 6:

8. AGRICULTURE: On average, a dairy cow produces 832 ounces of milk a
day. About how many gallons of milk does a dairy cow produce each
year? (Hint: 1 cup = 8 ounces, 1 quart = 4 cups, and 1 gallon = 4 quarts)

. 6.5 gallons per year
2372.5 gallons per year
.4357.2 gallons per year
.303,680 gallons per year

o0 || >
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9. Solve the equationx — 2y = 1 fory.

b |
AY =57
B. W&

2
Cy=2x—-1
D. _1x

2

10.Solve the equationd + 3n = 1 forn.

A.n=1—_g
3
&nzij
3
Cn=3-d
D.n=EE

11.Solve the equation u

u—z
A u=——
w
u+z
B.u=——
w
w
Cu=—
u—z

Du=u—-z—w

12. Solve the equation x

x—b
Ac="—
d
b—x
B.c =—
d
xX+b
C.c=—
d

D.c=b—x—-d

= vw + z forv.

= b — cd forc.

a8 311 Jaia) Jua gl
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