Math 100 – Notes on Financial Math #1
These notes cover:
Percentages – sales tax, discounts, pay raises and pay cuts.
What follows is the notes you will need to learn this material.

1. Percentages
Percentages come up in situations like:

a) A cup of coffee is priced at $1.50. What is the price after adding 6% sales tax?

b) I got a 5% raise! Or…I got a 9% pay cut. What’s my new salary?
c) A clothing store is having a 30% off sale. The sale price of a sweater is $60. What was the pre-sale price?

d) The price of car insurance goes up by 10% each year. What will the cost of my car insurance be next year?
e) The price of gas went from $1.34 to $2.05 in the last 2 years. What is the percent change?

To understand these questions we must know
1) What a percentage is, and

2) What we mean by “a certain percentage of a number.” 

1) A percentage is the top part of a fraction whose bottom part is 100.

So 50% means 'half of' and 25% means 'a quarter of'. 100% means the complete quantity.
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The percent symbol % is short-hand notation for “take this number and divide by 100”. 
So 5% = .05 and 125% = 1.25.

2) To find a certain percentage of a number we multiply the percentage by the number.

For example, what do we mean by 8% of 150? This means 
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 we see that 8% of 150 is 12.

Sales Tax: To figure out the total price of an item, including 7% sales tax, we take the pretax price and multiply it by .07, then add on the original price. 
Notice that this is the same as just multiplying the pretax price by 1.07.
Example A: If a cup of coffee costs 1.39 before tax. What is the price after tax? 

Price after tax = .07 x $1.39 + $1.39 = $.10+$1.39=$1.49

We could have just multiplied the pretax price by 1.07 to get the after tax price:

1.07 x $1.39 = $1.49

In general, the price after tax is given by:



price after tax = 1.06 x price before tax

Discounts and Raises: 

To compute discounts or raises we multiply our old price or salary by the percentage. Then we add or subtract (add in the case of a raise, subtract in the case of a discount) this number to our old price or salary.

Example B1: If you make $35,000 per year and receive a 5% raise what is your new salary? 

Well…5% of your income is .05 x 35,000 = $1750.

Getting a 5% raise means your new salary is .05 x 35,000 plus your old salary. So your new salary is $35,000 + $1750 = $36,750.

Notice that, just like sales tax, we could have simply multiplied our old salary by 1.05 to get our salary after the raise. 

However, to compute a pay cut we need to multiply by 1 minus the percent. This is illustrated in the next example.
Example B2: If you make $72,000 per year and receive a 9% pay cut. What is your new salary?

New salary = $72,000 - .09 x $72,000 = $72,000-$6480=$65,520.
Or we could have done: 

New salary = (1-.09) x $72,000 = .91 x $72,000 = $65,520. 
Exercise: Suppose your boss tells you that “for bookkeeping purposes” you are going to receive a 20% pay cut followed by a 20% pay raise. Do you end up with the same salary after the raise and cut? What if he gave you a 20% pay raise followed by a 20% pay cut? Are you happy either way?
Example C: A clothing store is having a 30% off sale. The sale price of a sweater is $60. What was the pre-sale price?

Caution!! We don’t take 30% of $60 and add that to $60. This is because the discount is 30% of the pre-sale price.

What do we do?  Well…if P is the pre-sale price then we have:

$60 = P – 30% of P = P - .3 x P.

Then

 $60 = (1-.3) x P 

and so 
 $60 = .7 x P.

To find P we just divide $60 by .7. Thus the pre-sale price was 
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Example D: Suppose you paid $1100 to insure you car this year and the cost of insurance will go up 10% next year. What will you owe for car insurance next year?

This example is left as an exercise.
Percent Change: 
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Example E. The price of gas went from $2.34 to $3.65 in the last 2 years. What is the percent increase?

Change = 
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The cost of gas has increased about 56% in the last 2 years.
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