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2. Key Formulas

There are six core formulas students need for this bundle. Three are for markups (and their inverses), and three are
for markdowns (and their inverses). Each formula is derived from the basic percent equation. Encourage students
to memorize the structure rather than the formula itself - once they understand the underlying relationship, they

can reconstruct any formula on demand.

MARKDOWN - FINDING SALE PRICE )
Sale Price = Original Price x (1 - Percent Markdown)
Example: $40 with 25% markdown = $40 x 0.75 = $30
<
MARKDOWN - FINDING ORIGINAL PRICE
Original Price = Sale Price / (1 - Percent Markdown)
Example: $30 sale price after 25% markdown = $30 /0.75 = $40
<
MARKDOWN - FINDING PERCENT
Percent Markdown = (Original Price - Sale Price) / Original Price x 100
Example: $40 original, $30 sale = $10 / $40 x 100 = 25%
<
MARKUP - FINDING RETAIL PRICE
Retail Price = Wholesale Price x (1 + Percent Markup)
Example: $40 wholesale with 60% markup = $40 x 1.60 = $64
<
MARKUP - FINDING WHOLESALE PRICE
Wholesale Price = Retail Price / (1 + Percent Markup)
Example: $64 retail after 60% markup = $64 /1.60 = $40
<
MARKUP - FINDING PERCENT
Percent Markup = (Retail Price - Wholesale Price) / Wholesale Price x 100
Example: $64 retail, $40 wholesale = $24 / $40 x 100 = 60%
J
Mixed & Multi-Step Formulas (for Maze 3)
Maze 3 introduces three additional concepts that combine markups and markdowns with business math: profit,
profit margin, break-even analysis, and stacked discounts. These formulas extend student thinking beyond
single-step problems.
PROFIT & PROFIT MARGIN
Profit = Total Revenue - Total Costs
Profit Margin (%) = (Profit / Revenue) x 100
Profit margin measures how much of each dollar earned is kept as profit.
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Visual Diagrams: Markups & Markdowns

Visual representations help many students grasp abstract percent concepts. The diagrams below illustrate the
relationship between wholesale/retail prices (markup) and original/sale prices (markdown). Print these as a student

reference, project them during instruction, or use them as discussion starters.

Markup Diagram: Wholesale to Retail

In a markup, the store buys an item at a wholesale price and adds a markup amount to determine the retail price.

The markup is always calculated as a percentage of the WHOLESALE price (the price that came first).

100% of wholesale
1 |
WHOLESALE + MARKUP
$40 $24 (60%)
RETAIL PRICE
$64

160% of wholesale (100% + 60% markup)

Figure 1: A 60% markup on a $40 wholesale price. The retail price equals 160% of the wholesale price (the original 100% plus
the 60% markup).

Markdown Diagram: Original to Sale Price

In a markdown, the store starts with an original price and subtracts a markdown amount to determine the sale price.

The markdown is always calculated as a percentage of the ORIGINAL price (the price that came first).
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PREVIEW

TPT Preview

Directions: Solve each problem below and find your answer in the maze grid (next page). Each answer choice shows
which problem to go to next. Start at Problem 1 and continue until you reach EXIT. If you return to a problem you

already solved, you made a mistake - go back and check your work!

A backpack originally costs $40. It is on sale
at 25% off. What is the sale price?

A pair of sneakers originally costs $80. After

a 30% markdown, what is the sale price?

A scientific calculator is on sale for $36 after
a 20% markdown. What was the original
price?

A geometry set is on sale for $51 after a 40%
markdown. What was the original price?

A jacket originally costs $60. The sale price
is $45. What is the percent markdown?

A pair of jeans originally costs $90. The sale
price is $63. What is the percent markdown?

A desk lamp originally costs $120. After a
35% markdown, what is the sale price?

A graphing calculator is on sale for $68,
marked down from $80. What is the percent
markdown?

A bicycle originally costs $150. The sale
price is $105. What is the percent
markdown?

A set of novels is on sale for $96 after a 20%

markdown. What was the original price?

A microscope originally costs $200. After a
45% markdown, what is the sale price?

A music player originally costs $75. The sale
price is $54. What is the percent markdown?
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Maze 1 - Back-to-School Sale - Maze Grid

Your Path: P1 - —»

-

PROBLEM 1 stept

PROBLEM 2 sTeps

-

__—-»_  -EXIT

PROBLEM 3 step7?

START HERE Q $50.00 -> P1 Q $45.00 -> P7
Q $25.00 -> P2
Q $48.00 -> P6 Q $43.20 - P2
Q $30.00 - P5
Q $56.00 ->P3 Q $54.00 -> P4
Q $35.00 -> P7
Q $24.00 -> P9 Q $50.00 -> P10
Q $32.00 - P11
\_ J \\ J \\ J
PROBLEM 4 sTep12 PROBLEM 5 step2 PROBLEM 6 sTePs
Q $76.50 - P3 Q 25% -> P9 Q 27% - P5
Q $85.00 - EXIT Q 30% -> P1 Q 35% -> P8
Q $90.00 -> P8 Q 15% -> P6 Q 30% - P2
Q $127.50 -> P12 Q 20% -> P12 Q 33% -> P11

PROBLEM 7

STEP 8

7
\

PROBLEM 8 step11

7
\

Q $78.00 - P11 Q 12% ->P3 Q 45% -> P2
Q $42.00 - P3 Q 18% -> P7 Q 30% -> P10
Q $85.00 - P6 Q 20% -> P12 Q 35% -> P5
Q $80.00 - P8 Q 15% > P4 Q 25% -> P8

. J \\ J

PROBLEM 9

STEP 3

7
\

PROBLEM 10 step4

7
\

PROBLEM 11

STEP 9

PROBLEM 12 ster10

0 511520 > P1 @ $90.00 -> P2 0 8% > P8
© 510000 > P3 © s11000 -> P12 QO 2% > P4
@ s120.00 > P6 © s155.00 > P7 © 2% -> P11
© $125.00 >P7 © $100.00 > P9 Q@ 25% > P7
\ J \ J \ J
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Maze 1 - Back-to-School Sale - Maze Grid (Answer Key)

The correct path is highlighted in teal. Correct answers are marked with green circles and bold text.

PROBLEM 1 sTepP1 PROBLEM 2 sters PROBLEM 3 sTep7

Q o500 START HERE . Q $50.00 - P1 Q $45.00 - P7
. -
@ $48.00 -> P6 Q $43.20 -> P2
Q@ $30.00 -> P5
Q $56.00 ->P3 Q $54.00 -> P4
Q $35.00 -> P7
Q $24.00 -> P9 Q $50.00 -> P10
Q $32.00 - P11

7
\

. A J/
PROBLEM 4 step12 PROBLEM 5 stepr2 PROBLEM 6 sTers

0 $76.50 - P3 Q 25% -> P9 Q 27% ->P5
Q $85.00 -> EXIT Q 30% -> P1 Q 35% -> P8
Q $90.00 -> P8 Q 15% -> P6 Q 30% -> P2
Q $127.50 -> P12 Q 20% -> P12 Q 33% -> P11

TO EXIT
J \\ J \\ J

Q 57500 -> P11 Q 2% ->P3 0 +5% -> P2
© 34200 ->P3 QO 8% -> P7 Q 3% -> P10
@© s8s.00 ->P6 Q© 20% -> P12 Q 35% ->P5
© $80.00 -> P8 Q 15% -> P4 Q@ 25% -> P8

PROBLEM 10 ster4 PROBLEM 11 stepo PROBLEM 12 step 1o

7
\
4
\

Q $115.20 -> P1 Q $90.00 -> P2 Q 28% -> P8
Q $100.00 - P3 Q $110.00 -> P12 Q 21% -> P4
Q $120.00 -> P6 Q $155.00 ->P7 Q 32% -> P11

Q $125.00 > P7 Q $100.00 -> P9 Q 25% -> P7

| A A J
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Maze 1 - Back-to-School Sale - Detailed Solutions

Each solution below walks through the full reasoning process for one problem. The problems are presented in path

order - the order in which a student solving correctly will encounter them. Use these solutions for student

conferences, reteaching, or to send home to families who want to support their child's learning.

m Problem 1 | Step I of 12 in the correct path
Problem: A backpack originally costs $40. It is on sale at 25% off. What is the sale price?

Formula: Sale Price = Original Price x (1 - % Markdown)

Step 1: Identify the original price: $40

Step 2: Identify the percent markdown: 25%

Step 3: Calculate the markdown amount: $40 x 0.25 = $10

Step 4: Subtract the markdown from the original price: $40 - $10 = $30
Step 5: Sale price = $30

Correct Answer: B) $30.00 - Go to P5

m Problem 5 | Step 2 of 12 in the correct path
Problem: A jacket originally costs $60. The sale price is $45. What is the percent markdown?

Formula: % Markdown = (Original Price - Sale Price) / Original Price x 100

Step 1: Identify the original price: $60

Step 2: Identify the sale price: $45

Step 3: Calculate the markdown amount: $60 - $45 = $15

Step 4: Divide the markdown by the original price: $15 / $60 = 0.25
Step 5: Convert to a percent: 0.25 x 100 = 25%

Correct Answer: A) 25% — Go to P9

m Problem 9 | Step 3 of 12 in the correct path
Problem: A bicycle originally costs $150. The sale price is $105. What is the percent markdown?

Formula: % Markdown = (Original Price - Sale Price) / Original Price x 100

Step 1: Identify the original price: $150

Step 2: Identify the sale price: $105

Step 3: Calculate the markdown amount: $150 - $105 = $45

Step 4: Divide the markdown by the original price: $45 / $150 = 0.30
Step 5: Convert to a percent: 0.30 x 100 = 30%
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Directions: Solve each problem below and find your answer in the maze grid (next page). Each answer choice shows
which problem to go to next. Start at Problem 1 and continue until you reach EXIT. If you return to a problem you
already solved, you made a mistake - go back and check your work!

PREVIEW

TPT Preview

Maya sells friendship bracelets. She makes
them for $2 each and sells them for $5 each.
What is her percent markup?

A lemonade stand has fixed costs of $12.
Each cup costs $0.25 to make and sells for

$1.00. How many cups must be sold to break
even?

A swimsuit originally costs $80. It goes on
sale at 25% off, then an additional 10% off
the sale price. What is the final price?

A bike shop buys a helmet for $25 wholesale
and sells it for $45 retail. What is the percent
markup?

Liam's lawn-mowing business had revenue of
$1,200 last month. His costs totaled $900.
What was his total profit?

A surf shop has a beach chair originally
priced at $100. It is on sale at 20% off, then

25% off the sale price. What is the final
price?

A small T-shirt business had profit of $90 on
revenue of $360. What is the profit margin
(profit as % of revenue)?

A snack bar's break-even point is 80
sandwiches. Fixed costs are $640. What is
the contribution margin per sandwich?

A vendor buys sunglasses for $30 wholesale,
marks them up 60%, then puts them on sale
at 20% off. What is the final sale price?

A summer camp sells day passes for $40
each. Each camper costs $15 to serve. How
many campers are needed to cover $1,500 in
fixed costs?

A booth at the farmers market had revenue
of $500 and costs of $350. What is the profit
margin (profit as % of revenue)?

A pool supply store has a beach ball
originally priced at $80. It is on sale at 30%
off, then an extra 15% off with a coupon.
What is the final price?

PREVIEW



Quick Reference: Formula Sheet

Print this page double-sided with the Vocabulary Glossary for a complete student reference card. Students can keep

it in their math binder for the duration of the percent applications unit.

Markdown Formulas (Discounts)

Sale Price Sale Price = Original x (1 - % $40 original, 25% off:
Markdown) $40 x 0.75 = $30
Original Price Original = Sale Price / (1 - % $30 sale, 25% off:
& Markdown) $30/0.75 = $40

% Markdown = (Original - Sale) / $40 orig, $30 sale:

% Markdown Original x 100 $10/$40 x 100 = 25%

Markdown

Markdown = Original - Sale Price $40 - $30 = $10
Amount

Markup Formulas (Retail Pricing)

Retail Price Retail = Wholesale x (1 + % $40 wholesale, 60% markup:
Markup) $40 x 1.60 = $64
A Wholesale = Retail / (1 + % $64 retail, 60% markup:
Wholesale Price Markup) $64 / 1.60 = $40
% Marku % Markup = (Retail - Wholesale) / $64 retail, $40 wholesale:
¢ P Wholesale x 100 $24/$40 x 100 = 60%
oy Ao M'flrkup = Retail Price - Wholesale $64 - $40 = $24
Price
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