PERCENTAGES PROBLEMS
There are three ways in which percentage problems can be solved.  It is advised that you learn the method that is designated for your program.
A.  Proportion Method - (BA, TT, CSS, MD, MT, PSSA)

Percentages involve three quantities: the Base, the Part and the Rate.

Base (B) - the total or whole  (of)

Part (P) - a part of the total that is being compared (is)

Rate (%) - the percentage rate   (%)

In percentage problems you are typically given two of these quantities and asked to solve for the third quantity.  This can be done using the following proportion formula:




%   =     Part (is)

Note that the percentage Rate is



          100
 Base  (of)

always put over 100 and the Part is 

always over the Base.

Let’s look at some examples:  

Example #1:


Find 25% of 125.

In this problem I am given the Rate  (25%)  and the Base  (125) and I need to find the Part; therefore, I would set up my proportion in this way:






25   =     N          N  represents the unknown Part





          100
125

To solve this I multiply the two cross products that are given  (25 x 125)  and divide that answer by 100.  The resulting answer solves for N.






25 x 125 =  100 N



25 x 125  = 3125       and        3125 ÷  100  =  31.25






N  =  31.25





so,   31.25  is  25% of  125.

Example #2:


What percentage of 560 is 320.

In this problem I am given the Base (560) and the Part  (320) and I must find the Rate; therefore, I would set this problem up in this way:






N   =    320    
         N represents the unknown Rate





          100
560

To solve this problem I must multiply the two cross products that are given (100 x 320) and divide that answer by 560.






100 x 320  =  560 N





100 x 320 = 32000   and    32000 ÷  560  = 57.14







N  = 57.14%






so,   320 is  57.14%  of  560

Example #3:


36 is 45% of what number

In this problem I am given the Part (36) and the Rate  (45%) and I must find the Base; therefore, I would set this problem up in this way:






45   =    36
         N represents the unknown Base





          100
  N

To solve this problem I must multiply the two cross products that are given (100 x 36) and divide that answer by 45.






100 x 36 = 45 N





100 x 36 = 3600   and    3600 ÷  45  = 80







N  = 80






so,   36 is  45%  of  80

Additional examples:

What is 35% of 92?




  35 x 92  =  100 N



35  =   N

35 x 92 = 3220      and     3220 ÷  100 = 32.2



           100      92



N = 32.2

83 is what percent of 110?








   83 x 100 = 110 N



N   =   83

83 x 100 = 8300     and    8300 ÷  110 = 75.5



          100      110



N = 75.5%

75 is 125% of what number?








   75 x 100 = 125 N



125   =  75

75 x 100 = 7500      and      7500 ÷ 125 = 60




100
  N



N = 60

B.  Equation Method (BA, TT, CSS, MD, MT, PSSA)
There are three basic types of percent problems.  All percent problems involve three quantities:

B (Base) – the total amount

P (Part) – a portion of the total that is being compared to the total

R (Rate) – the rate or percentage rate, a percent number
For any percent problem these three quantities are related by the equation 




P =  R  x  B
P-type problems

The first of the three types of problems involves finding the part when the base and rate are given.  These problems are usually stated in the form:


Find 30% of 50.     
or
   What is 30% of 50?
Change the sentence into an arithmetic equation where the word “of” means multiply and the word “is” means equals.


30%  x  50  =  P

**Note – always convert your percentage rate to decimal form before multiplying or dividing (Remember:  this is done by moving the decimal two places to the left -  30% changes to .30).


.30  x  50  = P



         15 = P

Example:   Find 45% of 62.



.45 x  62  = P

27.9 = P

R-type problems
The second type of problem asks you to find the rate (or percent).  These problems are usually stated like this:


5 is what percent of 8?
or
      What percent of 8 is 5?

When you change this into an arithmetic equation it becomes 
5 =  R  x  8
We rearrange the equation in this manner to solve for R:
R  =  5








         8

Solve:
         8
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=  .625

To write the answer as a percentage, move your decimal two places to the right




.625  =  62.5 %
 
Example:
65 is what percent of 25



R  =  65
     so,

25
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         25



R  = 2.6



R = 260%

B-type problems
The third type of problem requires you to find the base or the total when the percent and the part are given.  Typically, B-type problems are stated like this:


8.7 is 30% of what number          or          30% of what number is equal to 8.7
Translate to an equation:
8.7  =  30% x  B      (**Remember to change the percent to 

  decimal when solving the equation)
Solve the equation:

B =  8.7
so,
.30
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        .30





B = 29

Example:   16% of what amount is equal to $5.76?



16%  x  B  =  $5.76



B  =  5.76

so,

.16 
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          .16



B  =  $36
C.  The Percent Formula  (CAT, DT, ET, HACR, MT)
Percentages involve three quantities: the Base, the Part and the Rate.

Base (B) - the total or whole  (of)

Part (P) - a part of the total that is being compared to it (is)

Rate (%) - the percentage rate   (%)






Part (is)









       ÷




Base (of)
    Rate (%)






        ×
The above diagram presents a formula that may be used to solve for any type of percentage problem.  It shows an easy way to remember how to find any one of the missing terms.  Simply put your finger over the missing term and look at the diagram to see the relationship between the other two terms.  The diagram tells you whether to multiply or divide.  











      

    

            P
P



     ÷

    
     
        ÷


                     ÷


 B
R



         R


           B


  x



     x



     x
When the Part is missing
      When the Base is missing
           When the Rate is missing
multiply the base and rate
      divide the part by the rate

divide the part by the










base
Example #1:
Find 4% of 245
Ask yourself what is given.  In this case you have the rate (4%) and the base (245).

Therefore, you are solving for P.  Using the diagram, you know that you must multiply the rate (R) and the base (B).




4%  x  245  = P
**Remember to always change percent numbers into decimal form before multiplying and dividing.
.04  x  245  = P




9.8  = P

Example #2:    8% of what number is 74

Ask yourself what is given.  In this case you have the rate (.08) and the part (74).  You are solving for B, therefore, the part (P) will be divided by the rate (R).



74   =  B   

so,  
     .08
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.08

925 =  B

Example #3:      What percent of 96 is 36?

Determine what is given in the problem.  In this example you have the base (96) and the part (36).  You are looking for the rate (R).  To get the rate you must divide the part (P) by the base (B).



36  =  R

so,
    96
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96




.375  =  R            so,    ** R  =  37.5%
**The answer must be put into percent form by moving the decimal two places to the right.

PERCENTAGES

INSTRUCTION SHEET

CONVERSIONS:
Decimal to percent

To write a decimal number as a percent, multiply the number by 100.  (This is the same as moving the decimal point two places to the right)
Example #1:  0.06  =  0.06 x 100  =  6%

Example #2:  0.056  =  0.056  x  100  =  5.6%




    




      2 places

Fraction to percent

To rewrite a fraction as a percent, first change the fraction to decimal form by dividing the numerator by the denominator, then multiply that answer by 100 (or move the decimal two places to the right).

Example #1:  ½  is 1 divided by 2, or   2
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so that,



½  =  0.5  =  0.5 x 100  =  50%







.125 
Example #2:  ⅛  is 1 divided by 8,  or     8
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     so that,


⅛  =  0.125  =  0.125 x 100  =  12.5%







    


          .667

Example #3:   5⅔  is the whole number 5, plus 2 divided by 3,  or     3
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       so that,



5⅔  =  5.667  =  5.667 x 100  =  566.7%

Percent to decimal
To change a percent to a decimal number, divide by 100.  (This is the same as moving the decimal two places to the left)

Example #1:  50%  =  50 ÷ 100  =  0.5












      2 places

If a fraction is part of the percentage, write it as a decimal number before dividing by 100.

Example #2:  8 ½ %  =  8.5%  = 0.085

Percent to fraction

To change a percent to a fraction, put the % over 100 and then simplify and reduce.

Example #1:  25%  becomes  
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      which reduces to       
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Example #2:    115%  becomes  
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which simplifies and reduces to 1
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PERCENTS
PRACTICE SHEET

A. Write each decimal number as a percent.

1. 0.06


5.  .358


9.  7/10

2. 3.03


6.  7.65


10.  8.5

3. 2 ⅜


7.  0.005


11.  0.665

4. 3/20


8.   2 ⅔


12.  4 ⅛

B. Write each percent as a decimal number.

1. 37%


5.  94%


9.  2.75%

2. 0.09%


6.  1.7%


10.  0.58%

3. 8.02%


7.  2 ⅝ %


11.  9%

4. 3 ½ %


8.  210%


12.  54.2%

C. Write each fraction as a decimal and then as a percent (round to nearest thousandth if necessary).




Decimal


Percent
1.  ⅞

2.  ¾

3.  ¼

4.  4⅓

5.  
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D.  Write each percent as a fraction.
1. 30%


3.  75%


5.  65%

2. 5%


4.  12%


6.  83%

E. Solve the following percent problems.

1. 12 is what percent of 144?

2. Find 62% of 350

3. 16 is what percent of 24?

4. 5 is what percent of 2?

5. 72 is 9% of what number?

6. 137 ½ % of what number is 55?

7. Find 75% of 2000.

8. 28% of what number is 7?

9. Find 180% of 560.

10. 2 ¼% of what number is 81?
11. What percent of 50 is 29?

12. 54 is 3.6 % of what number?

13. What percent of 9 is 4?

14. $0.48 is what percent of $3.20?

15. Find 6% of $39.

16. Find 8% of 5.

17. 16 is what percent of 8?

18. 5% of $120 is ____________?

19. 1.38 is ___________% of 1.15?

20. 8 ¼ % of 1.2 is __________?
21.  250% of 50 is __________?

22. 27 is 45% of ____________?

F.  Solve the following percentage word problems

1. What is the selling price of a radial arm saw with a list price of $265.50 if it is on sale at a 35% discount?

2. A typewriter sells for $376 after a 12% discount. What was its original price?

3. A 140-hp automobile engine delivers only 96-hp to the driving wheels of the car.  What is the efficiency of the transmission and the drive mechanism?

4. After heating, a metal rod has expanded 3.5% to 15.23 cm.  What was the original length?

5. In order to purchase a truck for his mobile welding service, Jerry arranges a 36-month loan of $9500 at 12.75%.)

(a.)  What total interest will he pay?

(b.)  What monthly payment will he make?  (Assume equal monthly payments   

        on interest and principal.)

6. If 16 inches is cut from a 6 ft. cable, what is the percent decrease in length?

7. A real estate agent sells a house for $284,500.  Her usual commission is 1.5%  How much does she earn on the sale?

8. All salespeople in the Ace Junk Store receive $260 per week plus a 2% commission.  If you sold $1975 worth of junk in a week, what would your income be?

9. If you answered 37 problems correctly on a 42-question test, what percent score would you receive?

10. The profits from Ed’s Plumbing Co. increased by $14,460, or 30%, this year.  What profit did it earn last year?

11. An ice cream truck began its daily route with 95 gallons of ice cream.  The truck driver sold 78% of the ice cream.  How many gallons of ice cream were sold?

12. In a survey of 22,000 people, 14,300 responded that salary was the most important consideration in their ideal career.  What percent of the people felt that salary was not the most important consideration?

13. Forty-nine percent of all people who buy running shoes don’t run at all.  Assuming 340,000 people buy running shoes, how many will use them to run in?

14. June Elloy makes a 22% down payment on a home in York.  What was the purchase price of the home if her down payment is $35,200?
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