
Section 7.4 – Percent
Definition. A percentage is a ratio where n percent, denoted n%, is the ratio n : 100 or 
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n

.


Note that the word percent is a statement of the ratio relationship English “per cent” is derived from Latin “per centum” which means “per hundred”. We use the root cent in many words in the English language. Examples:



century – 100 years;


centigrade – the temperature scale where 0° is the freezing point and 100° is the boiling point of water;


cent – is a penny which is 
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 of a dollar;


centimeter – is 0.01 of a meter, etc.
Models: The area model from fractions is often used to illustrate percents.


Examples. What percent of each figure is shaded?




	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Examples.

Convert to an equivalent common fraction and decimal fraction.



70%
2%



70% = 
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 = 0.70 = 0.7
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0.3%




200% = 
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31.5%
4.5%




31.5% = 0.315 = 
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Note. Here are some basic percent-fraction equivalences that should be memorized for use with mental estimation.
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Especially know   
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Examples.


Convert each decimal fraction to a percent.


0.4

0.25




0.4 = 0.40 = 40%   




or
0.4 = 
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 = 40%


0.038
0.182




0.038 = 
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 = 3.8%



You do not need to show all these steps. The steps are used to justify the rule often given students of moving the decimal point two places to the right (hundredths position).



0.005
1.35




0.005 = 
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2 = 2.00 = 200%


Convert each fraction to a percent by use of fractions.
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Convert each fraction to a percent by division and decimal equivalence.
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 = 0.3125 = 31.25%  or  
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Here are two methods for solving percentage problems of the type 35% of 42.


I.
Use proportions
II.
Direct multiplication
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0.35(42) = 14.7
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n = 
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Examples. For some of the examples, consider mental equivalencies.


15% of 300
3.2% of 18



400% of 51
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25% of 240
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Here are two methods for solving percentage problems of the type: “What percent of 30 is 18?”

I.
Use proportions
II.
Solve an equation
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N × 30 = 18


30 ∙ N = 18 ∙ 100

30N = 18


30N = 1800

N = 
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The solution is 60%.

Examples:



What percent of 60 is 48?
What percent of 3.2 is 43?
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40% of what number is 68?


45 is 2.1% of what number?
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Solve each problem.


1.
An item is priced at $20. What will it cost if a 20% discount is offered?


2.
A store owner wants to make a 30% profit. The owners cost of an  item is $60. What should the store



owner charge?  (Identify an implied assumption. How should the problem be more clearly stated?)

3.
Which results in a higher price: a 20% discount followed by a 20% markup, or a 20% markup followed by



a 20% discount? Justify your solution.


4.
You correctly answered questions worth sixty-eight points on a test that was 80% of the total points possible.



How many total points were possible?


5.
Pat and Kim bought the same item. Pat paid 20% less than list price. Kim paid 20% more than Pat paid.



Did Kim pay the list price? Justify your solution.
Problems and Exercises
1.
49% of 86
2.
60% of 125
3.
300% of 32
4.
3.6% of 725

5.
3% of 708
6.
0.7% of 2300

7.
108% of 75
8.
6% of 4000

9.
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10.
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11.
3 is what percent of 4?
12.
What percent of 45 is 72?
13.
What percent of 100 is 17?
14.
586 is what percent of 1465?

15.
What percent of 500 is 30?
16.
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17.
What percent of 6.3 is 2.1?
18.
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 is what percent of 0.4?

19.
18% of what number is 72?
20
125% of what number is 105?

21.
4.5% of what number is 135?
22.
75% of what number is 12?

23.
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24.
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 of what number is 553?

25.
100% of what number is 37?
26.
200% of what number is 86?

27.
Last year Kim received a 12% increase in her weekly salary of $840. Due to possible company bankruptcy, two 


weeks ago her salary was reduced by 12%. How does her present salary compare to her original salary before the 


increase?
28.
Pat receives $500 per week and 4% commission on sales. Last week his sales totaled $9780. How much did Pat


earn last week?

29.
A collection agency collected 75% of a debt of $23,400. If the agency charges 15% commission, how much did the


agency receive?

30.
On which investment does Sam receive a higher rate of interest? Sam receives $157.50 semi-annually on an 


investment of $7500 and $344 annually on an investment of $8600. (State the rate of return for each investment.)
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