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APPLYING PERCENT

This unit is about applying the knowledge of percent to various types of everyday percent
problems. When purchasing items, the price for some items increases because sales tax is
added, based on the percent assessed for a particular locality. Shopping for items on sale is fun
for a wise customer because discounts, based on a percent off, are subtracted from the original
price. Savers and investors are interested in interest earned over time, based on varying
percent rates provided through the bank or investment brokers, because they want their
invested money to grow quickly. Purchasing large items over time is also a concern for buyers
as they to find good interest rates (low percents) so that they can repay the amount borrowed in
a reasonable amount of time. Some types of jobs pay on commission; that is, the more
merchandise sold, the higher the take-home pay will be, based on a commission rate

(percent).

Intervention Math
Lesson 24: Applying Percent



Sales Tax

When vou make a purchase at the store, sales tax may be added to the total
amountofthe purchase. A sales tax is a percentage ofthe total sales and is
collected on behalf of the state, county. or local government. The percentage
of sales tax varies between states.

To find the amount of sales tax on your purchase, you will ’;;i
multiply the amount of vour purchase by the decimal value of %"5}/
the percent. If you are trying to find the total amount of the

purchase, then you want to add the sales tax to your purchase
amount.

Example 1: Greg purchased a television set for $296.50. How much
sales tax did he have to pay if the tax rate was 5%7?

Think:5%=0.05

Sales tax

Purchaseprice X  Rate
296.50 x 0.05 = 14.83

Greg will have to pay $14.83 sales tax for his purchase.

Example 2: Amy purchased a computer totaling $598.50before tax
was added. In her state, sales tax is 7%. Determine her final cost.

Step 1: Find thesales tax. (Round to thenearestcent.)
Think: 7% =0.07

Sales tax

Purchase price X Rate

41.90
(41.8950 rounds to 41.90)

598.50 X 0.07
Step 2: Find the final cost of the purchase by adding the amount of
sales tax to the purchase price.

5908.50 + 41.90 = $640.40

Amy’s total price for her computeris $640.40.

Income Tax

Tax brackets areused to determine the amount ofincome tax a person in the
United States will pay. The tax is determined by the following formula:



tav — haca tav + (tav rata « ammant acrar)

Commission

In some jobs, an employee’s pay depends on the amount of goods or
services the personsells. The salespersonreceives a commission, or
specified amount of money for sales made during a pay period. Commission
is usually expressedas a percentage of sales and has the purpose of
encouraging salespeople to sell more goods or services. The percent oftotal
sales paid as commissionis the commission rate.

Example: NMr. Green sold $25,000 worthof computer equipment. His
rate of commission is 1.4%. What is his commission on the sale?

Commission = Sales X CommissionRate
Step 1: Change the percent to a decimal.
1.4%=0.014
Step 2: Multiply the salesby 0.014.
25,000 X 0.014=350.00

Mr. Green’s commission on his sales is $350.00.

. What was Darren’staxahle income? %46 500

Discounts and Sale Prices

A discount, or markdown, is the amount of money that yousaveby buying
anitem at a discounted price, or sale price. To find the discount or
markdown when the percent of reduction is given, first express the percent
as a decimal and multiply it by the regular price. The result will be the
discount amount that will be subtracted from the original price.

Example 1: Annie purchased a sweater at
Gaylord’s. The regular price was $39.95. The
markdown rate was 20%. What was her discount
and sale price?

Step I: Change 20% into 0.20.
Step 2: Multiply the regular priceby 0.20.
0.20 X 39.95=7.09
Annie received a discount 0f $7.99 off the original price.

Step 3: Subtract 7.99 from the original price 0£39.95.

100
19,700
71,950
50,150
26,450
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Simple Interest

Calculating interestis a very important application of percent. Interestis
used when saving money through a financial institution. Interestis alsoused
when making a car loan or a house mortgage from a bank.

We will look at the simple interest formulathatis the basis for more
complicated types ofinterest like compoundinterest or interest on car loans.

The simple interest formulais I = p r t, where I represents interest, p
represents principal, rrepresents rate, and frepresents fime.

Example: Find theinterest on $2,500 at an annual interestrate of
6% for 18 months.

When we calculate the interest, rate and time must agree over time. In
this problem, since the interest rate is an annual vearly rate, the time
must also beexpressed in years.

Rate: 6%% =6.5%=0.065 (Express as a decimal.)

18 6 1

Time: 18 months=—=1—=1-=1.5
12 12 2 @
years >

I=2500 - 0.065 - 135
I=%243.75

Theinterest on $2500 for 18 monthsat 61 %is $243.75.
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Compound Interest

Answer Key (Password Protected)

If money is depositedin a savings account, the money will earn interest. It
will most likely be compound interest. Compound interestis interest
earned on both the principal and any interest that has been earned
previously.

Compound interest is computed on the principal plus any interest already

earned in a previous period.

Based on the lending institution’s saving plans, the interest may be
compounded:
» annually (onceayear)

» semiannually (twicea year)
» quarterly (4 times in a year)
* monthly (12 times in a year)
»  daily, or continuously

Examplel:

Theresa's savings account pays 5% annual interest compounded

quarterly. Attheend ofone year, find the savings total and the amount of
interest Theresa’saccount will have earned if Theresa deposited $1,500.

The tablebelow organizes and shows how the interest compounds over the
vear by being calculated every three months using the simple interest
formula.

The original principal (p)is $1500. but it increases every quarter because the
interest earned that quarter is added to it.

Therate () is 5% which equals the decimal 0.05.

Compounded quarterly means compounded every quarter (1/4) of a year.
So. every three months (1/4 ofa year), Theresa’s account’s earns some
interest which is added to the principal.

Thetime (f) is 1/4 of a vear.

1
15]8.?5><0.05><:=

S Interest (I) Total at End of Quarter (T)
Qtr Principal (P) Popet—1 T=P+1
1 1500.00
5 Bt
1 1,500 reltectiae 18.75
1518.75




2 1,518.75 T 18,9845/
1518.75=x0.05x025= T T
Review Percent Practice Worksheets  18.084375 1537.734375
““““ 5 Practice Worksheet: PereentReview
/ Answer Key (PaSS\l’V%l‘(% lf}rraotgctﬁe%< o 1 1537.734375
““““ g }frggt}cg Wgﬁlgshe enera ercent%Vorql Problems 19.22167969
3 D3 /134373 5 5 _ e
/ Answer Key (PassWérd Prtédied)0-03x0.23 1556.95605469 ~
"""" ol Practice Worksheet: Percerll? \%7 c? ﬁ %%ems Review 1556.956055
L Answer Key (Pagsword Protected)
1 1556.956055
1,.556.956055 SO B LN
% c 1,556.956055x0.05x0.25 = 1576 41800568 ~
ANy 1576.418006 ~ $1576.42

A calculator was used to make the calculations in the table.

* Instead of multiplying by 1/4, the decimal equivalent 0of 0.25 was used.
**In steps 3 and 4, as the decimal number grew larger, some rounding was
used to keep the decimal a reasonable size. This did not affect the final
outcome ofrounding to the nearest cent.

1576 .42
The savings total at the end of one yearis $1,576.42.
—1500.00
Theamount ofinterest that Teresa earned over the vear was $76.42. 7642
Example 2: Find the savings total for the given account.
Principal: $175
Annualrate: 6%
Compounded semiannually (Every 6 months— 1/2 year)
Time: 1 year
: e Interest (I) Total at End of Period(T)
Period | Principal (P) A P+l
1 175 .00
1 175 1?5><0.0(‘rx5= 5925
- 1 180.25
180.25x0.06<—=
2 180.25 = 5.4075
180.25x0.06 0.5 = —
5. 4075 185.6575 = $185.60

A calculator was used to make the calculations in the table.
* Instead of multiplying by 1/2, the decimal equivalent of 0.5 was used.




The savings total at the end of one year is $185.66.

Example 3: Find the savings total after 3 years for
adepositof$650 at an annual rate of 8%
compounded quartetly.

Principal: $650

Annualrate: 8%

Compounded quarterly (Every 3
months— 1/4 year)

Time: 3 years

This problem would have 12 steps and would get very cumbersome to
calculate using a table.

There is a formula for computing compoundinterest and we’ll take
advantage of that formulain this problem.

- = nt
A= PL] + —]
n
P = principal amount (the initial amount you borrow or deposit)
¥ = annualrate ofinterest (as a decimal)
t = number of years over which the amount is deposited or borrowed

A = amount of money accumulated after n vears, including interest.

71t = number of times the interest is compounded per year

Principal: $650 P=650
Annualrate: 8% ¥=0.08
Compounded quarterly (4 times per year) n=4
Time: 3 years =3

Now, substifute into the formula.

e M
A=P[1+—]
n

. 4X3)
08 02
A=6SGL1+T] 4708 (3)(4)=12

12
A=650(1+.02) 1+.02=1.02

A=650(1.02)"



: £ 12
A =650(1.268241795) CLE

A=824.3571665
A=%824.36 Round the answer to money.

The savings total at the end of three years is $824.36.
*Note: When entering the data into a graphing calculator, the formula may
look similar to the figure below.

E?Eilhﬁ&f-ﬂ“'ﬂ*
224, 3571665




