
 
 

Math in Fashion: Take the Challenge 
Answer Key 

 

Chloe Dao, Project Runway Season 2 winner, uses math in her work as a fashion 
designer. She uses algebraic reasoning to figure out how much money to charge for 
finished clothing. Chloe designed a top whose retail price is $40.65, but she needs 
to bring the retail price down to $35 or less. Your challenge is to change the 
design in order to hit that price point.   
 

(This activity can also be completed online. Go to www.getthemath.org, click on “The 
Challenges,” then scroll down and click on “Math in Fashion: Take the Challenge.”) 
 
FIND THE MAXIMUM WHOLESALE COST 
1. Identify what you already know.  Look at Chloe Dao’s cost sheet (following the 

last question in the handout) for information. 
• The total retail price is __$40.65______.  The retail price is 220% of the 

wholesale cost (what it costs the make the top, which includes materials plus 
labor). 

• The wholesale cost is  __$18.48______. 
 

2. Plan it out.  What is the relationship between the wholesale cost and the retail 
price? Try explaining it with a representation, such as a numerical or algebraic 
expression, equation, table, picture, chart, etc.  [Student responses will vary 
depending on the strategy selected.] 

 
3. Solve the problem: If the retail price needs to be $35 or less, what is the highest 

possible wholesale cost? Show all your steps. 
 

Strategies and Solutions: 
• Strategy 1: 

o Discuss the fact that more than $5 must be reduced from the retail price to 
reach the price point of $35.  

o Use a ratio to express the fact that every dollar of the wholesale price equals 
$2.20 in the retail price of the shirt:     Retail        =  $2.20  

 Wholesale            1 
o To find the wholesale cost needed for a $35 top, set up the following proportion: 

  35   =     2.20  
   w   1 
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  35 =   2.20 w 
 
 35     =    2.20 w 
2.20         2.20 

 
$15.91  =  w 

Chloe’s wholesale cost cannot exceed $15.91 to hit a retail price point of 
$35. 
 

• Strategy 2: 
○ Discuss the fact that 220% of the costs of materials and labor, or wholesale, 

must come in under the QVC price point of $35.   
○ Write a mathematical model in words:  

220% of the wholesale cost (materials and labor) is less than thirty-five 
dollars. 

○ Translate into an inequality, and solve: 
 Let w = wholesale cost 
  
 220 w ‹ 35 
 100 
 
 11  w  ‹ 35 
  5 
 

5   x  11  w  ‹  35 x    5    
11      5                     11 

 
w ‹  $15.91 

 
Chloe’s wholesale cost cannot exceed $15.91 to hit a retail price point of 
$35.00. 

 
Your solution: The maximum wholesale cost that meets the target retail price of 
$35 or less is: _$15.91___ (Round your answer to the nearest cent.) 

 
Encourage your students to discuss why/where/how we often round.   
Maximum wholesale cost: $15.91 (x2.2 = 35.002= $35.00 due to rounding and 
truncating). 
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MAKE YOUR CHANGES 

1.  Identify what you know.  Look at the numbers on Chloe Dao’s original cost sheet 
and her ideas for possible changes (on the next page).   

 
2. Plan it out.  What changes would you make to the design?  Why? 

 
3. Solve the problem. Calculate the wholesale and retail costs of the new garment.  

Show all your steps below.  Use the blank cost sheet on the last page to record 
each value you chose. 

 
Your solution: (Round your numbers to the nearest cent) 
With your changes, the wholesale cost of the new garment is: _(see below)____ 
The retail cost of the new garment is: _(see below)____ 

 
4. How did you figure out your final answer? If you were going to email Chloe to 

explain your strategy, what would you tell her?   

 
Possible Strategies and Solutions: 

• Solution #1: Remove the sleeves and replace the chiffon trim. 
○ Remove the sleeves: ½ yard x $3 = $1.50 and 
○ Replace chiffon trim: - $1.13 
○ Total costs = $18.48 – ($1.50 + $1.13) = $15.85 
The retail price, at a 220% mark-up, would be: $15.85 x 2.2 = $34.87 

 
• Solution #2: Remove the sleeves and replace the beading. 
○ Remove the sleeves: ½ yard x $3 = $1.50 
○ Replace the beading: - $0.75 beads + $0.75 labor for sewing beads = $1.50 
○ Total costs = $18.48 – ($1.50 + $1.50) = $15.48 
The retail price, at a 220% mark-up, would be: $15.48 x 2.2 = $34.06 

 
• Solution #3: Remove the chiffon trim and replace the beading. 
○ Remove chiffon trim: - $1.13 
○ Replace the beading: - $0.75 beads + $0.75 labor for sewing beads = $1.50 
○ Total costs = $18.48 – ($1.50 + $1.13) = $15.85 
The retail price, at a 220% mark-up, would be: $15.85 x 2.2 = $34.87 
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• Solution #4: Remove the sleeves, remove the chiffon trim and replace the 

beading. 
○ Remove the sleeves: ½ yard x $3 = $1.50 
○ Remove chiffon trim: - $1.13 
○ Replace the beading: - $0.75 beads + $0.75 labor for sewing beads = $1.50 
○ Total costs = $18.48 – ($1.50 + $1.13 + $1.50) = $14.35 

The retail price, at a 220% mark-up, would be: $14.35 x 2.2 = $31.57 
 

• Solution #5: Remove the lining from the shirt. 
○ Remove the lining from the shirt: $3.75 
○ Total costs = $18.48 - $3.75 = $14.73 

The retail price, at a 220% mark-up, would be: $14.73 x 2.2 = $32.41 
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Chloe Dao’s Original Design 
      
 
 
 
 
 
 
 
 
 

 
 

 

Chloe Dao’s Cost Sheet 
(Costs for Chloe’s Original Design) 

Item Quantity Cost Total 

Fabric 

Poly charmeuse silk 2 yards x $3.00 per yard $6.00  

Poly chiffon 0.5 yards x $2.25 per yard $1.13  

Lining - Polyester 1.5 yards x $2.50 per yard $3.75  

Trim 
Beading 1 packet x $0.75 per packet $0.75 

Button 1 button x $0.10 per button $0.10  

Labor 

Cutting 1  x $0.50  $0.50  

Grading 1  x $2.00  $2.00  

Sewing 1  x $4.25  $4.25  

Total Wholesale Cost     $18.48  

Retail Price (Including Markup) $18.48   x 220% $40.65  

 
Chloe’s suggestions for possible alterations to reduce the cost of the shirt: 
 
� Remove the sleeves. This would cut ½ yard of poly charmeuse silk. 

� Change the chiffon trim along the neckline to the same charmeuse silk fabric as 
the rest of the top. This eliminates the poly chiffon entirely.  The amount of poly 
charmeuse silk would remain the same (2 yards). 

� Remove the beading. This would eliminate the cost of the beading and $0.75 in 
sewing labor. 

� Remove the lining. This takes off 1.5 yards of polyester. 

 

There’s also beading 
on the neckline trim. 

The trim around the neckline 
is made from poly chiffon. 

One button closes the top on 
the back (not shown here). 
 

The main part of the garment is 
made from poly charmeuse silk. 
 

The lining is made 
from polyester. 
 



Math in Fashion: Take the Challenge  Answer Key 

6 
 

 
 

Blank Cost Sheet 
(for your changes to Chloe’s design) 

 

Item Quantity Cost Total 

Fabric 

Poly charmeuse Silk  
yards 
 

$3.00 
 

per yard 
  

Poly chiffon 
  

yards 
 

$2.25 
 

per yard 
  

Lining – Polyester 
  

yards 
 

$2.50 
 

per yard 
  

Trim 

Beading 
 

 packet $0.75 per packet  

Button 
 

 button $0.10 per button  

Labor 

Cutting 
 

1  $0.50   

Grading 
 

1  $2.00   

Sewing 
 

1     

Total Wholesale Cost 
 

    $  

Retail Price (Including Markup) 
 

   x 220% $  

 
 

 


