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Percent: Consumer Problems (Discounts, Markup, Missing 
Percents)—Explanation 

 

Percent word problems can appear in several forms.  One easy kind of percent 
problem asks for the amount you save if the original price of something is reduced or 
discounted. 
 
Example:  Because of a sale, a sweater is reduced by 10% from its original price of 

$40.  How much do you save?  The amount you save is sometimes called 
the savings or discount amount. 

 
Solution:  The amount you save is 10% of the original price. 
  x = 10% · $40 

  x = 0.10 · 40 

  x = $4  You save $4. 
 

Example:  You have a coupon for 5% off your next purchase of gasoline.  When your 
tank is full, the pump shows $ 48.40. How much will you save using the 
coupon?   

 
Solution:  The amount you save is 5% of the original price. 
  x = 5% · $48.40 

  x = 0.05 · 48.40 

  x = $2.42  You save $2.42. 
 
Some percent problems involve increases.  You may be given an original amount and a 

percent increase which is sometimes called the “markup rate.”  Then you 
will be asked to find the new amount after the percent increase (or markup) 
is applied. 

 
Example:  Tuition at a college is currently $300 per credit.  Next year tuition will 

increase by 5%.  What is the new cost per credit going to be? 
 
Solution:  The tuition next year will be the current tuition (original) plus the amount it 

increases.  The amount of increase is 5% of the original. 
  x = 5% · 300 

  x = 0.05 · 300 

  x = 15  The new cost per credit is going to be $315.  ($15 + $300) 
 
Example:  The wholesale cost of a book to a bookstore owner is $20.  The markup rate 

is 50%.  For how much does the store sell the book? 
 
Solution:  The selling price will be the cost plus the amount of increase (or markup).  

The markup is 50% of $20. 
  x = 50% · $20 

  x = 0.5 · 20 

  x = $10  The selling price of the book is $30 ($10 + $20). 
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Other percent problems involve finding a missing percent. 
 

Example:  Find the tax rate (a percent) if the total cost of the articles you buy is $14.50 
and you pay $.87 in sales tax on top of that amount. 

 

Solution:  You can state this problem as:  what percent of  $14.50 is $.87? 
  x  · $14.50 = $.87  

  x = 
50.14

87.
 

  x = .06   

But x represents a percent in this problem, so the decimal .06 must be 
converted to a percent.  x = 6%  The tax rate is 6%. 
 

Example:  If the total number of points you can earn in a course is 120, and 90 of them 
can be obtained by computer work, what percent of your points can be 
earned by computer work? 

 

Solution:  You can state this problem as:  90 is what percent of 120? 
   90 = x  · 120  

 
120

90
= x  

   
4

3
= x    

x represents a percent here, so the fraction 
4

3
 must be converted to a 

percent.  x = 75%  So 75% of your points can be earned on the 
computer. 

 
Another type of percent problem asks you to determine a percent discount (or discount 
rate).  Again you need to find a missing percent, but this time you have an additional 
step.  You will be given an original price of an item and a sale price. 
 
First you must find the amount of money the item is reduced by subtracting the sale 
price from the original price. 
 

Discount amount (savings) = original price – sale price 
 

Once you know the discount amount, you can find the percent discount from the 
following:  
 

Discount amount (savings) = percent discount  x  original price 
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Example:   A DVD which originally sells for $20 is on sale for $16.  What is the percent 
discount? 

 

Solution:   First find the amount of the discount.  The original price ($20) minus the 
sale price ($16) is $4.  The discount amount (or savings) is $4. Then, the 
discount amount  ($4) is what percent of  the original price ($20)? 
 $4 = x · $20 

 
20

4
= x 

 
5

1
= x     

But x represents a percent in this problem. So we convert 
5

1
to a percent. 

20% = x   The percent discount is 20% 
 
A related type of problem asks you to determine a percent increase (or markup rate).  
These problems give you the original cost of an item and its selling price.   
 
First you must find the amount of increase, the amount the item is marked up.  This is 
obtained by subtracting the cost from the selling price. 
 

Amount of increase (markup) = selling price – cost 

 
Once you know the amount of increase (markup), you can find the percent of increase 

(or markup rate) from the following: 

Amount of increase (markup) = percent increase (markup rate) · cost 

 
Example:   A store sells a jacket for $80. The cost of the jacket to the store was $50.  

Find the markup rate. 
 
Solution:  First, find the amount of increase, the markup.  The price ($80) minus the 

cost ($50) is $30.  The amount of increase (markup) is what percent of  the 
cost? 

 $30 = x  · $50 

 
50

30
 = x 

 
5

3
= x    

But x represents a percent in this problem, so we convert 
5

3
 to a percent.   

60% = x   The markup rate is 60%. 
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Discount or “sale” word problems may ask for an “original price.”  Markup problems may 
ask for the “cost.” 
 
Example:   At a 20% off sale, the sale price of a television is advertised as $320.  What 

was the price before the sale (the original price)? 
 
Solution:   If the original price represents 100%, then the sale price is 80% of the 

original (100% - 20% discount).  So, 80% of the original price is the sale 
price. 

 80% · x = 320 

 0.8 · x = 320 

 x = $400  The original price was $400.   

 
Example:   A school supplies firm sells a box of pencils for $1.44.  Find the cost if the 

markup rate is 60%. 
 
Solution:   The cost represents 100%, so the price ($1.44) is 160% of the cost (100% + 

60% markup).  160% of the original price is the selling price. 
 160% · x = $1.44 

 1.6 · x = 1.44 

 x = $.90  The cost of a box of pencils is $.90.   
 
 
 


