§7.1 Percents, Decimals & Fractions
A percent is a part of a hundred.

There are 3 equivalent ways to write a percentage.  They are as follows:


As a fraction – A part of one hundred (this must be reduced, of course, if possible)


As a decimal – Convert the fractional form to a decimal (see §5.6)


As a percentage – Multiply the decimal form by 100, since a percentage is just the 

     numerator portion of the fractional representation when the 

     denominator is 100!

We can write percentages as parts of 100, but since a percentage is a fraction in fractional form it needs to be reduced.


Example:  
75%  =   75   =   3   =  0.75  



                  
  100       4

All these are called equivalent forms, because they indicate the same thing

Here is what we need to know about converting decimals and fractions to percentages and vice versa.  Since a percentage usually starts out as a fraction you should review how to change a fraction to a decimal and vice versa (§5.6 & §5.1).

Decimal to a Percentage (  Move the decimal two places to the 

right


Percentage to a Decimal (  Move the decimal two places to the left


Example:
There are 53 people with cancer in a recent survey of 100 people.  

What is the percentage of people with cancer?


Example:  
Express 25 %  as a decimal


Example:
Express 2/7 as a percentage


Example:
Express 0.982 as a percentage


Example:
Convert 5 1/3 % to a decimal


Example:
Convert  1/9 to a percentage


Example:
Convert 23/50 to a decimal

Note:  This is an alternate method of changing a fraction to a decimal, since it is easier to build the higher term than it is to divide.


Example:


	Percent
	Decimal
	Fraction

	
	
	1/3

	
	0.6666(
	

	52 ½ %
	
	

	
	
	4 4/5


Note:  This is usually the form that such questions will take on an exam, so that I can see if you have the basics.
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§7.2 Solving Percentage Problems With Equations
This is the only way that I will be teaching you to solve percentage problems.  I do not like the other method of creating a proportion.  I find that the other method is unreliable at best, not to mention confusing.  This second method is discussed in §7.3, and we will therefore be skipping that section.

We will be seeing percentage problems in word problems.  The following will be the forms that we will be seeing and their corresponding algebraic equation.

	Forms
	Algebra Equation

	Percent of a whole is what part
	 (%)(whole) = x

	What percent of the whole is the part
	 (x%)(whole) = part

	Percent of what whole is the part
	 (%)(x) = part


When approaching any percentage problem, you should write out the following form and use the key words “of” and “%” to fill in the appropriate blanks in the form.  The form directly translates to an algebra problem since the word “of” means multiply and the word “is” means equals.  The only two things that you must remember are the following:

1. Change the percentage to a decimal to solve the algebra problem

2. If the answer that you are getting is the percentage, then the algebra problem will give you the equivalent decimal, and you must change it to a percentage for your final answer.

Here is the form that you should always write down and fill in.




_____%  of  _____  is  _____


Example:  
35% of 18 is what?

Example:
16% of 10 is what?


Example:
What percent of 10 is 6?


Example:
17% of what  is 12?


Example:
81% of what is 62?


Example:
What is 150% of 15?

Note:  When the percentage is more than 100% the part will be larger than the whole!  In every case where the percentage is less than 100% the part will never exceed the whole and you can use this as a quick check to see if you got an appropriate answer.


Example:
What percentage of 35 is 105?

Note:  The whole is less than the part so it is quite appropriate that the percentage is greater than 100%
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§7.4 Application of Percent

The key to doing word problems with percentages is to remember the form and to put each problem in that form!  

​​​​______% of  ​​​​________ (whole)  is  ______  (part)


Example:
It took 30% of the Miller’s monthly income to pay for daycare of 

their child.  If the Miller’s income is $1500 per month, what is the 

cost of daycare per month?


Example:
The Miller’s (from above) spend $400 per month on food.  What 

percent of their monthly income goes to food?

Note:  This problem can be given an exact answer using a fraction in your percentage or could be rounded to the nearest tenth of a percent, as your book usually rounds its answers that do not come out evenly.

Example:  
Tom and Huck were supposed to be white washing a fence, 

but instead they went fishing before doing their work, and 

then lied to Tom’s aunt about the time that it took them to 

complete their work.  Tom and Huck spent 18% of the total 

time fishing.  If they spent 7 hours fishing, how long, to the 

nearest hour, did they tell Aunty that it took them to paint 

the fence?

Precent increase or decrease problems always involve the original or starting place (many times a price), an ending place, an increase or decrease (start ( end = decrease & end ( start = increase), and a % increase/decrease.  They are usually a 2 step problem where you must first find the amount of increase or decrease, and then find the percentage of the original (starting) place.



______% of ______ (start) is _____ (increase/decrease)

Steps to Solving % Increase/Decrease Problem

Step 1:  Find the increase or decrease

a) Increase = End ( Start

b) Decrease = Start ( End

c) Increase = % of Start

d) Decrease = % of Start

Step 2:  Find the answer to the problem

a) x% of start is increase; solve for the percentage

b) x% of start is decrease; solve for the percentage

c) End = Start + Increase; add the increase found from step 1

d) End = Start ( Decrease; subtract the decrease found in step 1

Example:
Hallahan’s Construction Company increased their estimate for 

building a new house from $95,500 to $110,000.  Find the percent 

increase.


Example:
My height is my dad’s height decreased by 20%.  My dad is 75 

inches tall, how tall am I? 


Example:
Fill in the table

	Original Amt.
	End Amt.
	Amt. Decrease/Increase
	% Decrease/Increase

	$4500
	$1500
	
	

	400
	500
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§7.5 Percent & Problem Solving: Sales Tax, Commission & Discount

In sales tax problems most times you will be doing two-step problems.  First you will compute the sales tax, by doing a percentage problem and then you will have to add the sales tax to the original price before tax.



_____% of _____ (original price) is ______ (sales tax)



Total Price =  Original Price + Sales Tax


Example:
Tax is 7 ¼ % in some areas of California.  What amount of 

tax will be paid on an item that costs $12.97?  What is the final 

price for the item?


Example:
The price of an item is $1,200 and the sales tax on the item is $60.  

What is the rate of the sales tax?

Commission is the amount of money a sales person earns for the sale of an item or items.  Sales people are paid at a certain commission rate that is determined before the sale of items.  Some sales people have a constant commission rate, but others have a stepped rate.  All problems in your book involve a constant commission rate.



_____%  of ______ (sales) is _____ (commission)


Example:
A sales person is paid a commission rate of 5%.  If the sales for 

this person are $2500, what is the amount of commission that 

he/she will make?


Example:
What is the commission rate for a sales person that makes $250 on 

sales of $5000?

Discounts are also percentage problems where you must find the discount and then find the sale price.  These problems are always two-step problems.



_____% of _____ (original price) is _____ (discount)



Sale Price = Original Price ( Discount


Example:
Find the discount and the sale price for an item that is on sale for 

20% off, if its original price is $25.50.


Example:
If the item above is discounted 15% and then off that price it is 

discounted 10%, find it’s final sale price.  Which is the better deal, 

the 25% or 15% and then 10%?  Why?  How do stores use this to 

entice buyers?
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§7.6 Percent and Problem Solving: Interest
This section contains both simple interest and compound interest problems.  We will only be covering simple interest problems, but I think that looking over compound interest might be to your benefit if you will be taking SAT’s.  You would never be expected to come up with the compound interest formula found on  p. 558 in the calculator section, but you may be expected to use it.  The calculator section does cover the use of this formula!

Simple interest (I) is the interest earned on the principle (P) when it is kept in an interest bearing account for a certain amount of time (T), given a particular rate (R).  The principle is the amount of money that is invested.  The time used to compute simple interest must always be in years.





I = PRT


Example:
Find the simple interest in each of the following cases



a)
A man invests $1200 in stocks.  If his return is the same as earning 

5% simple interest in 2 years, what is his return?

b) A certificate of deposit pays 10% simple interest.  If a woman 

invests $250 for 15 months, how much will she earn?



c)
If the principle is $100, the rate is 9% and the time 2 ½ years, what 

is the simple interest?
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