Percentages
Percentages are just fractions which are designed to spread out small numbers so that they usually fall in the range from 1 – 100.  We seem to find it easier to do this than dealing with the range from 0.01 – 1.00 (1/100 – 1)

We can look at this pictorially:

Fraction

Percentage
1/100 = 0.01
(

1
= 0.01 x 100

5/100 = 0.05
(

5
= 0.05 x 100

1/10 = 
 0.10 
(

10
= 0.10 x 100 

1/2 = 
 0.50
(

50
= 0.50 x 100

1 = 
 1.00
(

100
= 1.00 x 100

and so you can see that all we need to do to get a percentage is to multiply the fraction by 100.

Here are a few examples
0.47 ( 0.47 x 100 = 47%

14/50 = 0.28 ( 0.28 x 100 = 28%

65/87 = 0.701 ( 0.701 x 100 = 70.1%

39/50 ( 1.36 = 1.36 x 100 = 138%

0.003 ( 0.003 x 100 = 0.3%

The last two show that, although it is not so common, we can talk about percentages of any size, we’re not restricted to the 1 – 100 range.

Some examples of how we use this idea.

If we need to find 23marks out of 77 as a percentage, we simply find the fraction of the marks gained, i.e. 43/77 or 0.558, and multiply it by 100 ( 0.558 x 100 = 55.8%

If we want 8.5% of 63 then we want the fraction (8.5/100) of 63 = 0.085 x 63 = 5.36.

What % profit does a shopkeeper make if they buy pomegranates at 32¢ and sell them at a marked price 58¢?   Actual profit is 58–32 = 26¢ and so the fraction of the original price is 26/32 = 26/32x100% = 81.25%.
Life is more complicated than this, since we have a sales tax of 7.5%. In order to make this 81% profit, the shopkeeper would need to charge the customer (58 + 7.5% of 58)¢ = 58 + (0.075 x 58) = 58 + 4.35 = 62.35¢.  This is probably rounded down to 62¢.

So now what is the actual % profit made by the shop?

62 – 4.35 = 57.65¢ is the amount kept by the shop and this is an actual profit of 57.65 – 32 = 25.65¢ giving a final profit of (25.65/32) x 100 % = 80.1%

It is a little more tricky to work these problems backwards from the selling price.

If you buy an item which costs you $16.79 in a state with a sales tax of 8.5%, how much does the store receive?

In this case the price you paid is 108.5% of the store’s price and we want to know the value of 100%.

$16.79/108.5 will give us the number of dollars per percentage point, this = $0.1547 and so 100% will be $0.1547x100 = $15.47

The store wants to make a 15% profit on its sales. How much does it need to buy this item for?

This time $15.47 is equal to 115% of the cost and the cost/percentage point is $15.47/115 and that total cost is ($15.47/115)x100 = $13.45

