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BLC150–Spring-2020                                    Name:  ________________________________ 
 

Homework 4- Per-100s and Compound Interest 
Exam in 2 weeks on everything we've covered so far.  That will be class 6. 

 

PERCENTAGES 
Percent quite literally means per-centum, which 

means per-100.  "Per" is a sneaky way to say 
"divided by." 

 
You might buy eggs at $1.20 per dozen.   

That's $1.20/12-eggs   or, type 1.2÷ 2 into a 
calculator and get:  $0.10/egg.     

Ten cents per egg... 
... or, 1/10 of a dollar per egg. 

 
You might buy some herbs at $25 per ounce.  

That's $25/1oz.  
  

Or you might buy some candy at 4 candies per $1.   
That's 4/$1.00  or 1/$0.25.    

One for a quarter. 
 

A percentage is a fraction.  50% should be written 
50

100  , fifty per one hundred. 
 

The symbol, %, sort of implies this.  Perhaps the 
symbol should really be  1 100 , instead of  that 

stupid %.  That way 25% would be written 

25 1
100 = 25

100.  That's 25 hundredths.  And, 
if you wanted to, you would read it, "25 per 
100."  That way you would never need to 

convert percentage to decimal.  It would be 
mathematically done already.  

  
 𝟓𝟎% = 𝟓𝟎

𝟏𝟎𝟎 =
𝟏
𝟐
= 𝟎.𝟓 = 𝟎.𝟓𝟎 = 𝟓

𝟏𝟎
= 𝟓𝟎

𝟏𝟎𝟎
. . . 𝒆𝒕𝒄. 

Remember, much of algebra is just writing the 
same thing in lots of different ways.   

 
Most of the time 0.5 or 1/2 is how you actually use 

50% in any mathematical equation. 
We may often think in percents,  
but we do the math in per-100. 

 
Quick rule.  If you have a percent, say 38%,  

to convert to a mathematically useful fraction,  
just make the %-symbol into 1/100.  It's that easy.   

 

38% = 38 1
100 =

38

100
 

  
Or, just move the decimal 2 places to convert from 
percent to decimal math.    38% = 0.38.  That's 38 

hundredths.  

 
 

Now think:  10% of 200 is 20.  Right?  Written mathematically that's  

10 !
!""

∙ 200 = 10 !""
!""

= 10 !
!
= 10 ∙ 2 = 20. 

When figuring out 10% of something you are just figuring out 1/10 of something.  You just move the 
decimal point of that something one place so that the number gets smaller. 

 
10% of 884 is 88.4.      10% of 123.4 is 12.34.       10% of π is 0.31415.... 

Similarly, with 1%, you are finding 1/100 of something.  So you move the decimal point 2 places, 
one for each zero in 100. 

 
Useful tricks:  10% of 134 is 13.4.         20% of 134 is just 13.4 times 2 which is 26.8.  

    1% of 134 is 1.34.         2% of 134 is just twice 1%... which is 2.68.         

      Just move the decimal point....and double it or triple or quadruple it, whatever is called for. 
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 Exercise 1:  Doing percentages in your head Your tip 

E.g. 

You are at a diner and the service is perfectly adequate.  You got everything 
quickly, and the food was what you would expect from a diner.  The bill was 
$12.00.  You want to leave a 20% tip.  How much is a 20% tip? 

10% of $12.00 is $1.20.  So 20% is just twice that.  $2.40. 

 
$2.40 

2 

You are at a nice restaurant and you are paying the bill.  The service was good but 
not out of the ordinary so you want to tip 20%.  The bill is $132.  What should 
you leave as a tip?  [Hint: What is 10%?  Just double it.] 

 

$26.40 

3 
You are at a nice restaurant, but the service is pretty bad.  You never got water and 

the silverware was a bit gross.  You want to leave a 15% tip.  The bill was 
$160.  What's the tip?  [Hint: What is 10%?  Now what is 5%?... It's just half of 10%.  Add 
them together and you'll get 15%.] 

$24.00 

4 
Amazing service.  Amazing meal. Free desert.  What is 30% of $220.  [Hint: It's just 

10% of $220 times 3.] 
 
 

$66.00 

 
Exercise 2: Breaking up the job.  Don't use a calculator.  Circle your answers. 
a. 2% of $100.      a.  $4 b. $2 Note:  What's 1%.  Now double it. 

1/100 ∙ $100 ∙ 2 = $2 c. $0 d. $80 
 
b. 10% of $200. a.  5 b. 10 Just move the decimal point one place. c. 15 d. 20 
 
c. 12% of 100. a.  120 b. 12 What's 10% of 100 plus 2% of 100? c. 1.2 d. 8 
 
d. 12% of 200 
 

a.  240 b. 120 Now double the last one since the amount doubled. c. 12 d. 24 
 
e. 12% of 500 a.  60 b. 36 Now multiply the answer from c. by 5. c. 78 d. 250 
 
f. 25% of 400.      a.  50 b. 100 What's 1/4 of 100, multiplied by 4. c. 200 d. 88 
 
g. 15% of 300. a.  40 b. 45 What's 10% of 300.  5% is just half of that. Add them together 

to get 15%.         300(0.10 + 0.05) c. 65 d. 100 
 
h. 30% of 300. a.  30 b. 60 What's 30% of 100.  Multiply that by 3 for 30% of 300. c. 90 d. 120 
 
i. 0.5% of 200 
 

a.  0 b. 1 What's 1% of 200.  What's half of that? c. 2 d. 4 
 
j. 2.5% of 500 a.  5 b. 12.5 What's 1% of 500 plus 1% of 500 plus ½% of 500. 

...or What's 5% of 500 and then what's half of that? c. 25 d. 50 
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Exercise 3: Set up an equation and then solve it.   
 

E.g.  If a shirt is 20% off and it originally cost $40.  What does it now cost?  [Price minus 20% of price.] 
 

$40 – (0.20)($40) = $40 – $8 = $32. 
 
a. A car costs $22,500.  The dealer say's he'll give you 12% (0.12) off.  How much is the car now? 

- The original cost of the car.  $22,500. 
- 12.5% of the original cost is 0.125($22,500) = $2812.50 
- The original cost minus 12.5% of the original cost:  $22,555 – 2812.50 = $19,687.50 

 
b. There was a 10% increase in homicides in Metropolis from 2016 to 2017.  There were 120 homicides in 

2016. How many were there in 2017. [Number of homicides in 2016 plus 10% the number of homicides in 2016.] 
- Homicides in 2016:  120 
- 10% of those homicides is 12. 
- A 10% increase brings a total of 120 + 12 = 132. 

 
c.  You need to buy 3 shirts for work.  It's a "Buy 2, Get 1 Free" sale at Old Navy.  You could buy 2 shirts 

and get a third for free and pay $30 in total for 3 shirts.   The Gap is having a 33!!% off sale.  Their 
shirts, the exact same shirts, before the discount, cost $15.  Which sale is a better deal? 

Old Navy:  3 shirts cost $30.  That's $30/3 per shirt, which is $10 per shirt. 
The Gap:   Price of shirt before discount is $15.  3 shirts will cost $45 before discount.  

$45− $45 0.33 =?        →        $45− $45 !
!
=?       →      ! $"#

!
− $"#

!
= ! $"#

!
= $"#

!
= $30 =? 

The Gap's sale yields 3 shirts for $30.  That's $10 per shirt. 
Both Old Navy and the Gap are selling the same shirts on sale for the same price:  $10 per shirt. 

d.  Your friend is a hopeless slacker.  He complains that his supplier of Dorito's Cool Ranch™ just 
increased prices by 15%.  He used to pay $40 per carton.  What does he have to pay now? 

 
$40 per carton plus 15% of $40.  That's $40+ 0.15 $40 = $𝟒𝟔. 

 
 
E.g.  The population of Annandale was 15,230 in 2017.  In 2018 the population was 14,250.  How much 

did the population decrease (in percent) from 2017 to 2018. 
 

2017 population minus (some percentage of 2017 population) equals the 2018 population. 

15,230 – (15,230x) = 14,250.        Solve for x and convert it to a percentage.  

About a 6% decrease in population from 2017 to 2018. 

e.  Your friend complains that his favorite study aid, NoDoz™, used to contain 200mg of caffeine.  Now it 
contains only 165mg.  How much did it decrease in terms of percentage? 

 
Old NoDoz had 200mg.  New NoDoz has 165mg. 
Old NoDoz minus x(Old NoDoz) = New NoDoz. 

200mg – x(200mg) = 165mg.    Solve for x and convert to percentage. 
x = 0.175 = 17.5%       New NoDoz has 17.5% less caffeine than old NoDoz. 
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THE LOANSHARK 
You borrow $100 from the Nostra Res Bardi. (Bard mafia)  They charge an interest rate of 10%, compounded weekly.   

1st Week:   
𝐴! = $100+ 10%($100) = $110 

 

𝐴! = $100+ (0.1)($100) = $110 

 

𝐴! = $100(1+ 0.1) = $110 

 

     𝑨𝟏 = $𝟏𝟎𝟎(𝟏.𝟏) = $𝟏𝟏𝟎 

-A1 is "the Amount owed after 1 week."  The amount 
borrowed plus the interest on that amount. 

-$100 is the Principal, the initial amount you borrowed. 
-10% is the weekly interest rate. 
-(10%)($100) is the interest on the $100 after 1 week. 
-To be usable mathematics, we'll write, "(0.1)($100)." 

Notice that we can factor out $100  
to simplify the equation.   

 

Do all the math and... 
 

A1 is 110% of the Principal. 

110% = 1.1 = (1 + 0.1) 

2nd Week:      

𝐴! = $110+ 0.1 $110 = $121 

𝐴! = $110(1+ 0.1) = $121 

          𝑨𝟐 = $𝟏𝟏𝟎 𝟏.𝟏 = $𝟏𝟐𝟏 

     𝑨𝟐 = 𝑨𝟏 𝟏.𝟏 = $𝟏𝟐𝟏 

A2 = After 2 weeks another 10% is added.   

But now it is 10% of $110. 

Factor out $110, do the math inside the parentheses 

and notice that $110 is A1. 

...and it's 1.1 times A1 or  110% of A1. 

3rd Week: 

𝐴! = $121+ 0.1 $121 = $133.10 

𝐴! = $121(1+ 0.1) = $133.10 

     𝑨𝟑 = 𝑨𝟐 𝟏.𝟏 = $𝟏𝟑𝟑.𝟏𝟎 

A3 = After 3 weeks another 10% is added.   
But now it is 10% of $121. 

Factor out $121... notice that $121 = A2. 

It's 1.1 times A2   ... or 110% of A2. 

𝐴! = $121 1.1 = $133.10 
 

𝑨𝟑 = 𝑨𝟐 𝟏.𝟏 = $𝟏𝟑𝟑.𝟏𝟎 
 

𝐴! = 𝐴! 1.1  

𝐴! = 𝐴! 1.1 1.1 = $133.10 

Review: Now, let's look more closely at these three 
weeks of accrued interest, the equation for A3. 

Notice from above, how we substituted A2 for $121, 
using the equation from the 2nd Week. 

Also notice from above that A2 can also be written as 
𝐴! 1.1 .   

                   So substitute this in as well. 

 
𝐴! = $100 1.1 1.1 1.1 = $133.10 

But A1 is just 110% of the Principal, 
A1 = $100(1.1).  Sub that in for A1. 

 
 

𝐴! = $100 1.1 ! = $133.10 

Are you seeing the pattern? 
Three weeks of accrued interest is the Principal (what 

you originally borrowed) times 1.1 x 1.1 x 1.1. 
We could write this as (1.1)3.   
It's 110% of 110% of 110% of  $100. 

𝐴!" = $100 1.1 !" ≅ $345.23 
 
𝐴# = 𝑃(1+ 𝑟)# 

To find the 13th week total you make the exponent a 13. 
The exponent is the number of times the interest 

compounds. 
Taking 𝐴# = 𝑃(1+ 𝑟)# on a test drive. 
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𝐴# = 𝑃(1+ 𝑟)# 
What do you owe if you borrow $1000 at 15% 

compounded annually after 10 years? 
P = $1000        r = 15% = 0.15         # = 10 years 

𝐴!" = $1000(1+ 0.15)!" 
= $1000(1.15)!" Plug in the values and type it into a calculator... 

𝐴!"= $4045.56 
Ouch!  That's more than 4 times what you 

borrowed.  15% annual interest rate is a standard 
interest rate for a credit card.   

 
Exercise 4: A few simple compound interest problems using 𝑨# = 𝑷(𝟏+ 𝒓)#. [Compounded Annually] 

E.g.  P = $2500,    r = 12.9% per year,      # = 8 years 
𝐴! = $2500(1+ .129)! 

𝐴! = $6599.20 

1)  P = $120,000,   r = 3.4% per year,      # = 30 years $327,188.03 

2)  P = $1000,       r = 21% per year,       # = 5 years $2593.74 

3)  P = $500,         r = 30% per year,       # = 6 years $2413.40 

 
 

Finally, the complete picture.  Compound interest with all the bells and whistles. 
Eq. 1 

 

𝑨𝒕 = 𝑷 𝟏 +
𝒓
𝒏

𝒏𝒕
 

 

Generalize. 
Where   A is the final amount,  

P is the principal, (the amount borrowed) 
r is the interest rate per time period, 
n is the number of times the interest rate is 

compounded per time period, and 
t is the amount of time in total.   
 

Warning: All time measurements should be in the same units. 

𝐴! = $100 1+
0.1
1

!

= $100 1+ 0.1 ! 

= $100 1.1 ! = $133.10 

 

Let's see if this formula gives us the correct results. 
P = $100 

r = 10% per week, written 0.1 
n = 1 (it is only compounded weekly) 

t = 3 weeks 
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That example worked.  It agreed with our previous run with those numbers.   
Now lets use all the options that Eq. 1 gives us. 

𝐴! = $100 1+
0.1
7

!∙!

= $100 1+ 0.014286 !" 

= $100 1.014286 !" 

= $100 1.014286 !" 

𝐴! = $134.70 

This time we'll use the same set up, but instead of compounding 
the interest weekly, we'll compound it daily. 

 
P = $100 
r = 10% per week, written 0.1 
n = 7.  That's how many times we'll compound the interest in a week. 
t = 3 weeks 

You owe more.  $1.60 more.  The more compounding periods the more the overall amount. 
 

Exercise 5: USING EQ. 1.       𝐴(𝑡) = 𝑃 1 + !
!

!"
 

i. Now you get to be the banker.  Find the total amount you will have if you invest $100, at 8% (annual rate), 
compounded annually for … 

[You will definitely want to use a calculator for this.  Ask me in class how to do exponents if you are unsure.] 
E.g.) t = 1 year;    P = $100;     r = 8% = 0.08 compounded annually;   

             n = 1 (because it is compounded annually) 

 𝐴(𝑡) = 𝑃 1+ !
!

!"
= $100 1+ !.!"

!

!(!)
= $100(1.08) = $𝟏𝟎𝟖. 

After one year, you will have 108%. 

a) t = 10 years;   P = $100;   r = 0.8;   n = 1 (because it is compounded annually) 

 

𝐴(10) = $100 1+ !.!"
!

!"(!)
=                  $215.89 

b) t = 30 years;   P = $100;   r = 0.8;   n = 1 (because it is compounded annually) 

𝐴(30) = $100 1+ !.!"
!

!"(!)
=          $1006.27 

 
ii. Find the total amount you will have if you invest $100, at 8% (annual rate), compounded seasonally.   

That means n = 4.... 4 seasons in a year.   I did part b to show you how. 
a) t = 1 year 

$108.24 

b) t = 10 years         𝐴(10) = $100 1+ !.!"
!

!∙!"
= $100 1.02 !" ≅ $220.80. 

You more than doubled your money in 10 years. 
c) t = 30 years 
 

$1076.52 
 

Long term investments give awesome returns. 
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iii. Find the total amount you will have if you invest $100, at 8% (annual rate), compounded daily.   
That means n = 365 or if you want to be fancy, 365.25. 

a) t = 1 year 
 

$108.33 
 

b) t = 10 years 
 

$222.54 
 

c) t = 30 years 
 

$1102.03 
 

 
iv. Now you have to figure it all out.  You lend $400 to an acquaintance.  You charge her 7% per month, 

compounded monthly. (So n = 1.)  After 2 years (how many months is that?), how much does she owe 
you?  [Hint: What is P?  What is r?  What is n?  What is t?]   

 
 

$2028.95 
 
 
 
v. You borrow $15,000 from your Visa card in order to pay for fees, expenses, and tuition at school.  The 

bank charges you 17% annual interest, compounded annually.  How much do you owe the bank after 5 
years? [Hint:  Don't pay for college on a credit card.] 

 
$32,886.72 

 
 
 
vi. Same set-up as v, where P = $15,000, r = 0.17 (annual interest rate), but instead of being compounded 

annually, it is compounded daily.  How much do you owe the bank after 5 years.  (assume that a year is 
365.25 days long). 

 
$35,087.76     This is a lot more than compounded annually. 

 
 
vii.  Same set-up as v and vi, but compounded hourly for 5 years.  [Hint: How many hours in 1 year.] 
 

1 𝑦𝑒𝑎𝑟 = 365.25𝑑𝑎𝑦𝑠 ∙
24ℎ𝑟𝑠
𝑑𝑎𝑦 = 8766ℎ𝑟𝑠.    

𝐴 = $15,000 1+ !.!"
!"##

! !"##
= $35,094.41    

This isn't that much more than compounded daily. 
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Compound Interest Calculator in Excel or Google Sheets 
 

Below is what it looks like in a normal view: 

You input P, r, n, and t in cells B4-B7.  [Hit return as you enter each one.] 

This calculator will output the total, A, under the conditions you chose.  

In this example, you invested $1000 dollars, at 15% (0.15) annual interest rate, compounded monthly (12), 

for a duration of 5 years.  After 5 years your $1000 more than doubled to $2107.18. That was a good 

investiment.   

 
 

Below is the "formula view" for the same thing: 

 
The only  absolutely necessary cells are B4-7 and B10.  B10 is where the formula resides.  All the other stuff 

you see is to guide you to where you put the inputs and what the inputs are. 
I put an image of the formula in the box to the right of cell B10 so that you can refer to it. 

One big problem with spread sheets is that you cannot easily write mathematical expressions in normal ways.   
One has to insert graphic files in order to make the math look normal.  Cell B10 is how Excel and other 

spreadsheets prefer their math to be written.  It's rather inelegant, to be sure. 


