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Block 1—Introduction to Mathematics and Excel

Block 1

Introduction to Mathematics and Excel®

Overview

Introduction
In this block, we will discuss:

« Mathematical terminology, symbols and definitions
« Basic math, algebra and statistics
« Microsoft Excel basics

Block objectives
At the conclusion of this block, you will be able to

 explain basic mathematical terminology
« apply basic mathematics

« apply basic algebra, and

« create a spreadsheet using Excel.

In this block
The following topics are located in this block:

Topie See Page

Mathematical Terminology, Symbols, and Definitions 2

Ensuring that Your Answers are “In the Ballpark” 3

Basic Mathematics - Symbols and Their Meanings 3

Basic Mathematics — Rounding 7

Basic Mathematics - Keeping Track of Decimal Places 10
Basic Mathematics - Converting Fractions, Decimals, and Percents 12
Basic Mathematics - Working with Ratios 13
Basic Mathematics - Calculating Means (Averages) 17
Basic Mathematics - Percent Increase 20
Basic Mathematics - Percent Decrease 22
Basic Mathematics - Percent Change 24
Basic Mathematics — Adding, Subtracting. Dividing Numbers with Signs 27
Basic Mathematics — Working with Exponents 30
Basic Mathematics - Order of Operations 5

Basic Algebra - Solving Equations 33
Units of Measure 39
Adding and Subtracting “Apples and Oranges”™ 42
Basic Excel Information 44
Using Excel 47
Excel Exercises 2
Some Key Statistical Terms and their Meanings 58
How to Convert English Phrases into Mathematical Statements 63
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Unit 1—Introduction to Mathematics and Excel

Mathematical Terminology, Symbols and Definitions

Coefficients

Any factor of a number may be considered a multiplier of the other factors. Thus in the number,
6AB, 6 may be called the coefficient of AB or A may be the coefficient of 6B.

When there is no numerical coefficient in front of the variable(s) the coefficient is understood to
be 1. For example 1XY is the same as XY.

Equations (or Formulas)

An equation is a statement that indicates the mathematical relationship among several different

values and includes an equal sign. In an equation, the values that may change are called
variables.

Equations are used to find a particular number based on the value of other numbers. For
example; the equation for a straight line is Y = A + BX.

Exponents

When working with numbers it is sometimes easier to use powers to describe them.
Large numbers such as 1,000,000 can be written as 10° which would be 10x 10 x 10 x 10 x 10 x
10. In this case the 6 is called an exponent of the base number 10 and in English one would say

“10 to the 6th.” The base doesn’t have to be 10; for example: 3% is 3 x 3 which is 9.

When the exponent is 2 we say the base has been squared so 3 ig+3 squared™ and G*is “G
squared.”

When the exponent is 3 we say the base has been cubed. So A is “A cubed.”

Factors

When two or more numbers or variables are multiplied together they form a product. Thus, 3 and
4 are factors of 12 because 3 x 4 = 12 and 6 and Z are factors of 6Z because 6 x Z = 6Z.

Square roots

The opposite of an exponent, the square root of a number is the number that when multiplied by
itself yields the original number. For example: the square root of 9 is 3 because 3 x 3 = 9.

The square root of a squared number yields tht. base of the squared number. For anmplt. the
square root of 5% is 5 and the square root of A% is A. The symbol for square roots is V.

Summation

A summation is a mathematical term for the sum of a set of values.
The symbol for summation is X.

Variables

A variable is the technical term for a letter which is used in place of a number. The numbers
being represented by the letter may be known or unknown.

(]
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Block 1—Introduction to Mathematics and Excel

Ensuring that Your Answers are “In the Ballpark”

It’s easy to make “simple” mistakes when performing mathematical calculations. These simple
mistakes can lead to disastrous results. Many simple mistakes can be caught before they do any
damage if you use some simple techniques to check and see that your answers are “in the

ballpark.” Some of the most useful techniques are illustrated below. Use them to check your
answers before you base any decisions on them!

“The Professor” that is shown to the left. Wherever you see “The Professor” you will

Meet the Professor! After the brief introduction to each topic, you’ll find an icon of
% E find a rule or guideline to follow. Read each rule carefully.

Since math involves many concepts, and concepts are best learned with the aid of examples, we
have included some examples under each topic to show how “The Professor’s rules” are applied.
Sometimes there are practice exercises regarding the Professor’s rules for you to do to make sure
you understand what we’re talking about.

The Professor Says:

When adding a column of numbers, the answer must be larger than any number in the column.

When subtracting one number from another, the answer must be smaller than the larger
number.

Examples

Addition: 20 + 2+ 2,000 + 200 = 2,222. The answer must be larger than 2,000 which is the
largest number in the series.

Subtraction: 2,000 — 200 = 1,800. The answer must be smaller than 2.000 which is the larger
number.

éf“: The Professor Says:

o

Use the table below to check your multiplication:

When you multiply by your answer must be Exémplcs
P——— — . 200 250 = 50,000
| larger the e er being

a number greater than | ' n:[ﬁ:il Ii1;cll1 IENTIRIerRsIng 2; 2% 3=71%
. 3. 25030=75
s TR 1 | smaller than the number being 1. 200 % =100
& leetion Jess Lian multiplied. 2. hely=1
sdedimal Toss dhas | ' smaller than the number being . .5200=100
| HeeEme IEss TR multiplied. 2. 25#55=1375

%

L d
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Unit 1—Introduction to Mathematics and Excel

The Professor Says:

Use the table below to check your division:

When you divide by your answer must be Examples

. 1. 200+50=4
a number greater than 1 ?:llit?clilet:ir thad: R b e 2. 200+2% =280

3. 200+2.5=80

; larger than the number being 1. 2+ % =4
a fraction less than 1 divided. 2 2+ V=10
; ) larger than the number being 1. 21+.75=28.0
# doximal lees then | divided. 2. 25%.5=50

Practice

Estimate the answers to the following. Circle the best choice for each question.

I. If youadd 2.356 + 121 + 78.257 + 17 + 21,989 + 9,742, your answer must be:
a. Greater than 21, 989
b. Greater than 78,257
c. Less than 100,000

2. 34% (.34) of (times) 12,765 is:
a. Lessthan 12,000
b. More than 12,000
¢. More than 36,000

3. 2443445
a. Less than 24
b. More than 24

4 Math Refresh er_,r‘if.Jr Acquisition



Block 1—Introduction to Mathematics and Excel

Basic Mathematics—Symbols and Their Meanings

Mathematic symbols and their meanings
Listed below are some of the more frequently used mathematics symbols and what they mean.

The Professor Says:

Use the chart below to interpret these mathematics symbols.

Symbol Term What it Means

atb Plus Add the two numbers.

a—b Minus Subtract the second number from the first.
ash,
a:x.by

ab, Times Multiply one number times the other.

or

a(b)
Er.axt’)l; Divided by Divide the first number by the second.
a=b Equals The two numbers are equal in value.

azb Does not Equal The two numbers are not equal in value.

a=b Approximately equal | The two numbers are approximately equal in value.
a<b Less than The first number has a lesser value than the second.
a>b Greater than The first number has a greater value than the second.

The first number has a value that is less than or equal to the
a<b Less than or equal to
second.

" Greater than or equal | The first number has a value that is greater than or equal to

- to the second.

al Factorial The product of all whole numbers from 1 to a.

a’ a squared Multiply a times a.

\a Square root The number which multiplied by itself equals a.

> a Sum or summation | The sum of all of the numbers that a can equal.

Examples

2. 5!

1. x<y
2. 15+ 10
3. 25#£30

Restate the following mathematical phrases as English phrases.

The value of x is less than the value of'y.

Perform the following calculations.

. 32/4  Answer: 32 divided by 4 equals 8.
Answer: 5 factorial means 5 o4 o 3 «2 o] = 120.
3. S nwhenn=2,4,6.and 8

Answer: The sum of all the numbers thatn can equal. 2+ 4 + 6+ 8 =20

Multiply 15 times 10.

The number 25 does not equal the number 30.

Math Refresher for Acquisition
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Unit I—Introduction to Mathematics and Excel

Practice

I. Restate x >y as an English Phrase.
2. 1013

3. Calculate 4!

Questions

After we review the Examples, restate and solve the following English phrases using
mathematical symbols:

A) Four squared equals

B) The square root of thirty six equals

C) The square root of ten is approximately (round to the nearest tenths)

D) The summation of the numbers one thru seven equals

o Xy 5

E) Solve for Y using the given dataset: Y = :—:i X 6
os ). € !

Xy 8§

Xs 3

Xs |

6 - - . Math Refresher for Acquisition



Block 1—Introduction to Mathematics and Excel

Basic Mathematics—Rounding

Rules for Rounding
There are many instances when it is necessary or helpful to round a decimal value to a value that
doesn’t include the quantity following the decimal point or to a value that contains fewer decimal
places. For example, if you want to know the average number of items that were requisitioned
over a given period of time, you would probably want to round your answer since you can’t
requisition only part of an item.

Sometimes, when you want a certain amount of precision, you may want to round to a particular
decimal place, such as tenths, hundredths, or thousandths. Other times, when you only want a
general estimation of a value, you may want to round to the nearest whole number, or even to the
closest ten, hundred, thousand, etc.

The Professor Says:
Here are the basic steps for rounding:

Step 1. Identify the number in the position you are rounding to. Then look at the number
to the right of that number.

Step 2. Round the number following these rules:
a. [If the number to the right is 5 or greater, increase the number in the
rounding position by 1 (round up).
b. If the number to the right is less than 5, leave the number in the rounding
position alone (round down).

Step 3. Then complete the rounding as follows:

a. If you are rounding to a decimal place, drop all numbers to the right of the
number in the rounding position.

b. If you are rounding to a whole number, replace all numbers between the
rounding position and the decimal place with zeroes, and drop all decimal
places.

Examples

1. Round 14.549.436 to the nearest hundredth.
Rounding to the nearest hundredth means rounding to two decimal places.

[--[undrcdihs place is round position

14,549.436

Look at lhTs number -- round up  Answer: 14.549.44

Round 14,549.436 to the nearest tenth.
Rounding to the nearest tenth means rounding to one decimal place.

Tenths place is rounding position
14.549.436
?

Look at this number — round down Answer: 14,549 4

Math Refresher for Acquisition
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Unit 1—Introduction to Mathematics and Excel

3. Round 14,549.436 to the nearest whole number.

Rounding to the nearest whole number means rounding to the ones place.

Ones place is rounding position
14,549.436
A

Look at this number — round down
Answer: 14,549
Round 14,549.436 to the nearest ten.
Tens place is rounding position

14,549.436

ook at this number — round up
Answer: 14,550
Round 14,549.436 to the nearest hundred.

Hundreds place is rounding position

14,549.436
4

Look at this number — round down
Answer: 14,500
Round 14,549.436 to the nearest thousand.

Thousands place is rounding position

v
14,549.436

Look at this number — round up

Answer: 15,000

Muath Refresher for Acquisition
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Block 1—Introduction to Mathematics and Excel

=
: The Professor Says:

Be careful. Do not do chain rounding.

Example

Round 436.449 to the nearest whole number.
Chain rounding would round 436.449 to 436.45 and then to 436.5 and then to 437. This

is not correct. Instead, round only based on the number closest to the number you want
to round to. In this case the first 4 after the decimal point is the key; therefore, the
answer is 436.

Practice

1. Round 53.55 to the nearest whole number.

2. Round 53.55 to the nearest tenth (one decimal place).

3. Round 53.446 to the nearest whole number.

4. Round 654.9 to the nearest ten.

5. Round 654.9 to the nearest hundred.

6. Round 44.,757.0088 to the nearest thousand.

7. Round 44,757.0088 to the nearest thousandth (third decimal place).
Questions

After we review the Examples, answer the following questions.

A) Round 14.68 to the nearest tenth

B) Round 3.245.961.14 to the nearest thousand

C) Round 106.49 to the nearest whole number

D) Round 2.679.0235682 to the nearest thousandths

E) 256.3625 to the nearest hundredths

Muath Refresher for Acquisition 9




Unit 1—Introduction to Mathematics and Excel

Basic Mathematics - Keeping Track of Decimal Places

It is sometimes confusing to remember what to do with the decimal point when performing
calculations. If you are using a calculator, the calculator will keep track of the decimal point for
you: however, if you must perform a calculation by hand, then follow the rules below.

’ The Professor Says:
: Adding and subtracting numbers with decimal points

When adding and subtracting numbers containing decimal points always keep the decimal point
in a straight line. It is easiest if you write the numbers in a column.

Example

Add the following numbers: 123 +45.3 + .66 +75.085 + 16.4

123.000
45.300
660
75.085
16.400
260.445

B

I The Professor Says:
Multiplying numbers with decimal points

When multiplying numbers with decimal points, add the total number of decimal places in both
numbers and place that many decimal places in the answer.

Example

Multiply 23.42 by 13.356

23.42 ¢ 13.356 =312.79752

There are 2 decimal places in the first number and 3 decimal places in the second number;
therefore, there are § decimal places in the answer.

e 4 The Professor Says:

?L‘ Dividing numbers with decimal points

When dividing numbers with decimal points, count the number of decimal places in divisor (the
number outside the division box) and move the decimal point in the dividend (the number inside
the box) that many places to the right. Then place the decimal point directly above. in the
quotient (the answer).

10 Math Refresher for Acquisition



Block 1—Introduction to Mathematics and Excel

Example

Divide 15.288 by 14.56

1.05

14.56i 15.2%8
¥v vy

2

Practice

1. Subtract 2.6678 from 56.57
2. Multiply 2.667 ® 56.57
3. Divide 56.4186 by .266

Muath Refresher for Acquisition 11




Unit I—Introduction to Mathematics and Excel

Basic Mathematics—Converting Fractions, Decimals, and Percents

Converting Fractions, Decimals, and Percents
There are many ways of representing values. Three ways are to represent them as fractions,

decimals, or percents. We often need to convert from one of these representations to another.
The simple rules for performing these conversions are given below.

<#3-7 The Professor Says:

S Converting fractions to decimals

LS

To convert a fraction to a decimal, simply divide the numerator (the number on top) by the
denominator (the number on the bottom) and insert the decimal point in its proper place. You
will probably want to round your answer to two places (nearest hundredth).

Examples

Convert 7 10 to a decimal
Answer: 7+ 10=

Convert — to a decimal and round the answer to the nearest hundredth

Answer: 73 + = 2124645 or 21

#% 7 TheProfessor Says:
I Converting decimals to fractions

To convert a decimal to a fraction, remove the decimal point and write the number in the

numerator divided by 10, 100, 1,000, etc (depending on how manv decimal places there are),

and reduce the fraction Note: To reduce a fraction toits lowest terms, find the largest number
that will divide evenly into both the numerator and denominator, and divide them both by that

number

Examples

e e, ————

1 Convert 25toa fraction

231is 23 hundredths

Answer: J3=— =%

Math Refresher for Acquisition



Block 1—Introduction to Mathematics and Excel

27 The Professor Says:
Converting decimals to percents

To convert a decimal to a percent, simply move the decimal point 2 places to the right and add a
percent (%) sign.

Examples
I. Convert .7 to a percent. Answer: .7 =70%

Convert .713 to a percent.  Answer: .713=71.3%

Convert 1.75 to a percent.  Answer: 1.75=175%

S

o o

Joad The Professor Says:

‘?'j_!_ Converting percents to decimals

To convert a percent to a decimal, reverse the previous procedure, i.e., move the decimal point 2
places to the left and remove the percent (%) sign.

Examples

Convert 25% to a decimal.  Answer: 25% = .25

Convert 66.7% to a decimal. Answer: 66.7% = 667

Convert 110% to a decimal. Answer: 110% = 1.1

Math Refresher for Acquisition 13



Unit 1—Introduction to Mathematics and Excel

Practice

; ez ; .
1. Convert — to a decimal and round vour answer to two decimal places

(IS

Convert 713 toa percent

4 Convert 236% to a decimal

Convert 7.13 to a fraction reduced to lowest terms.

Questions

14

After we review the Examples, answer the following questions.

A) Convert 5/2 to a decimal

B) Convert 257/0.3 to a decimal (round to the nearest hundredths)

C) Convert 16/5 to a decimal
D) Convert 0.4 to a fraction
E) Convert 0.62 to a fraction
F) Convert 0.125 to a fraction
G) Convert 0.45 to a percent
H) Convert 0.055 to a percent
I) Convert 2.65 to a percent
J) Convert 95% to a decimal
K) Convert 150% to a decimal
L) What is 8% of 25,0007

M) What is 1.2% of 14,0007

Math Refresher for Acquisition



Block 1—Introduction to Mathematics and Excel

Basic Mathematics - Working with Ratios

The term, ratio, is frequently used whenever mathematical comparisons are involved. For
example, in a distribution depot there is a standard that says the ratio of storage locations to the

number of National Stock Numbers (NSNs) stored should not exceed 3:1 (read 3 to 1).
/_f:‘:a 'f/

o ! The Professor Says:

LS

Ratios can be written either using a colon to separate the quantities being compared or as a

fraction. To express any comparison as a ratio, first write the numbers as a fraction, and then
reduce the fraction to its lowest terms.

Example

e B 28 S ikl :
Express —asaratio  Answer: = =- (dividing both numerator and denominator bv 4)or
=3 ag

g

7:9 (read Tto 9)

. ; = A - - 3 men 1 man
2 What is the ratio of men to bovs if there are 135 bovs and 3 men? Answer: = = e

Zboys Shoys
or 1.5 (read 1 to 3)

The Professor Says:
W

Sometimes you need to apply a goal or a standard that is expressed as a ratio to determine the
specific ratio for a particular situation. For example, you may have a standard of | computer for
4 employees: therefore, you may well need to use this standard to determine how many
computers you will need for an office of 80 employees. In this case, you will know one value in
your ratio (80 employees), but you will need to use the standard ratio to determine the other
value in your ratio (the number of computers you will need, in this case 20).

To apply a standard ratio to determine the missing number for a particular situation, follow these
steps:

Step 1. Divide the known quantity by its corresponding value in the standard ratio.

Step 2. Multiply the result from Step 1 by the other value in the standard ratio.

Examples

| If the DLA standard of supervisors to employees is 1:12, and if an organization has 360
employees. how many supervisors should it have?

The standard is | supervisor : 12 employees.

Step 1. 360 employees + 12 employees = 30

Step 2. 30 @ | supervisor = 30 supervisors

Math Refresher for Acquisition 15



Unit 1—Introduction to Mathematics and Excel

2. A certain solvent should be mixed with water in a ratio of 2:3. How many gallons of
water should be added to 12 gallons of solvent?

The standard is 2 gallons of solvent : 3 gallons of water.

Step 1. 12 gallons of solvent + 2 gallons of solvent = 6

Step 2. 6 ® 3 gallons of water = 18 gallons of water

Practice

1. Express —as aratio
=2
What is the ratio of issues to receipts if there were 64 issues and 96 receipts?

3. A Supply Center issued a buyv to demand standard of 3:4 If an Item Manager has 480
demands, what should his buv quantity be?

16 . Math Refresher for Acquisition



Block 1—Introduction to Mathematics and Excel

Basic Mathematics—Calculating Means (Averages)

Calculating Means (Averages)
There are many instances when it is important to know the average (mean) value of a set of
numbers. In sports we are interested in one’s bowling average or batting average. In supply
management we may want to know average demand for an item for a given time period, e.g., a
month. We may also want to know the average demand for the entire year. Here is how to
calculate these averages.

§ 5 The Professor Says:

To calculate an average, follow these three steps:
Step 1. Add (total) all of the numbers in the set you want to average.
Step 2. Count how many numbers are in the set.

Step 3. Divide the total (sum) from Step 1 by the result of your count from Step 2.

Example

Calculate the average of the following set of numbers: 126, 134, 155, 101, 144, 138, 151, 139

Step 1. 126 + 134+ 155+ 101 + 144 + 138 + 151 +139=1, 088
Step 2. There are 8 numbers in the set.

Step 3. 1,088 +8 =136

Y 4
ggi The Professor Says:
Py

When calculating the average over several time periods, do not average the average values for
the time period! You must take the average of all the values in all of the time periods, following
these steps.

Step I. Find the total of all of the numbers in all of the sets you want to average.
Step 2. Determine the total number of numbers in all of the sets.

Step 3. Divide the total from Step 1 by the total number from Step 2.

Math Refresher for Acquisition



Unit 1—Introduction to Mathematics and Excel

Example

Given the following demand historv information with the calculations of the averages for each

quarter as follows:
2 Orr 2% 31 Oy

TOTAL 2462 637 970

101

Total 4 Qtrs.

4,928

Averag | 6.50
C

‘alculate the average forthe vear

. 2,462+ 637 +970+ 8§39=4928
" There are 613 total numbers in the set

3. The average of the averages is § 01

Practice

nearest tenth:

1217, 77.6,:19.3, 36,1065

1. Calculate the average of the following set of numbers and round your answer to the

2. Calculate the annual average for the data in the table below.

ltem Manager's Calculation

Averages 7.46 9.14 10.13

1* Otr. 2™ Otr, 3" Q.
TOTAL 716 1.079 891
FREQ. 96 118 88

18
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Block 1—Introduction to Mathematics and Excel

Questions
After we review the Examples, answer the following questions.

A) Calculate the average of the following numbers:
18,25,13,13,21, 19,17

B) Find the average cost of widgets for the year using the data below:

2nd 3rd
1st Quarter Quarter Quarter 4th Quarter Total
Cost $8,321 $9,012 8,481 $8.,456
Amount
Bought 32 38 34 36
Averages XXXXXXXXXX

Average for
the year

C) Find the average cost of aircraft flight time per hour for the year using the data below:

2nd
1st Quarter Quarter 3rd Quarter | 4th Quarter Total
Cost $1,000,200 $1,590,100 $2.430,400 $1.,300,500
Flight time in
hrs 2,015 4,000 5,400 3,458
Averages XXXXXXXXXX
Average for the
year
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Unit 1—Introduction to Mathematics and Excel

Basic Mathematics—Percent Increases, Decreases, Changes

Percent increases, decreases, changes
Questions like, “What would we make if we increased our revenue by 25%?” or, “How much
stock would remain if we decreased our current balance by 30%?" are typical in today’s
environment. We frequently want to know what the result would be if we increase or decrease a
value by a certain percent. We also often know that a measurement has changed from one value
to another, and want to answer the question, “By what percent has it changed?” It is important to
keep clearly in mind just what it is that you want to know when working with percents.

We will start by reviewing how to calculate the result of a specific percent increase or decrease.

It is very important to realize that we do not calculate percent increase and percent decrease the
same way.

Percent Increase

: The Professor Says:
: Calculating Percent Increase
To calculate the result after a specified percent increase, follow these three steps:

Step 1. Convert the percent of increase to a decimal by moving the decimal point two places
to the left.

Step 2. Add 1 to the result of step 1.
Step 3. Multiply the initial value by the result of step 2.

Examples

Find the result when 500 is increased by 30%

Step 1. 30% = .30
Step 2. I +.30=1.30
Step 3. 1.30 « 500 = 650

An activity had revenue of $5.47M last fiscal year (FY). What will their revenue be for
this FY if they reach their goal of a 6% increase?

Step 1. 6% = .06
Step 2. I +.06 = 1.06
Step 3. 1.06 « $5.47M = $5.7982M = $5.798,200

lsd

Find the result when 30 is increased by 250%

Step 1. 250% = 2.50
Step 2. 2.5+1=3.50

Step 3. 3.50 « 30=105

20 : Math Refresher for Acquisition



Block 1—Introduction to Mathematics and Excel

Questions

After we review the Examples, answer the following questions using the three steps for
performing percent increase problems:

Step
1 Convert from % to decimal.

Action

2 [ Add I to the decimal value from step 1.

3 | Multiply the number being increased by the value from step 2.

A) What is the result when 280 is increased by 12%?
B) What is the result when 13,456 is increased by 8%?

C) What is the result when 980 is increased by 210%?

D) DLA sold 70,461 tires in the first quarter of 2010. Next quarter a 25% increase in tire sales
is expected.

How many tires are expected to be sold next quarter?

E) In November a DoD activity placed an order for $170,000 worth of Meals Ready to Eat
(MRE). In December the activity increased that order by 4%.

How much did the activity pay for the December MREs?
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Unit 1—Introduction to Mathematics and Excel

Basic Mathematics—Percent Increases, Decreases, Changes, cont. .

Percent Decrease

: The Professor Says:
; Calculating Percent Decrease
To calculate the result after a specified percent decrease, follow these three steps:

Step 1. Convert the percent of decrease to a decimal by moving the decimal two places
to the left.

Step 2. Subtract the result of Step 1 from 1.

Step 3. Multiply the result of Step 2 times the number you want to decrease.

Examples

. Find the result when 500 is decreased by 30%

Step 1. 30% = .30
Step 2. 1 -30=.70
Step 3. .70 « 500 =350

- An activity had expenses of 5.47M last fiscal year (FY). What will their expenses be for
this FY if they reach their goal of a 6% decrease?

Step 1. 6% = .06
Step 2. 1-.06=.94
Step 3. 94 « §5.47M =$5.1418M = $5,141,800

Questions
After we review the Examples, answer the following questions using the three steps for
performing percent decrease problems:

Step B Action
| Convert from % to decimal.
2 | Subtract the decimal value from 1.
3 | Multiply the number being decreased by the value from step 2.

(3]
(3]
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Block 1—Introduction to Mathematics and Excel

A) Find the result when 120 is decreased by 14%.

B) Find the result when 85 is decreased by 7%.

C) Find the result when 27,435 is decreased by 21%.

D) An activity had expenses of $3.76 Million last year. This year the activity hopes to cut
expenses by 5%.

What will expenses be this year?

E) Last month’s electric bill was $330. Next month’s bill will be 3% lower.

How much will next month’s electric bill be?
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Unit 1—Introduction to Mathematics and Excel

Basic Mathematics—Percent Increases, Decreases, Changes, cont.

Percent Change

; o The Professor Says:

' Determining the Percent Change
When a quantity or measurement has changed from an initial value to a final value, follow these
steps to find out by what percent the value has changed.

Step 1. Find the amount of the change by subtracting the initial value from the final value.

Step 2. Divide the amount of the change from step 1 by the initial value, and multiply by
100 to change the fraction to a percent.

Examples

I The price of an item has changed from an original price of $40 to a current price of $50.
What is the percent change?

Step 1. Calculate amount of change
Final Value — Initial value

$50 - $40 =$10

Step 2. Calculate percent of change
Amount of change + Initial value = 100

$10+$40 « 100 =25%

Note that the change has a positive sign, reflecting a 25 percent increase.

. Total orders for June of last year was $16,000. For June of this year, orders totaled
$13.600. What is the percent change from last year to this?

Step 1. Calculate amount of change
Final value — initial value
$13.600 - $16.000 = -$2.400

Step 2. Calculate percent of change
Amount of change + Initial value « 100

-$2.400 = $16,000 = 100 =-15%

Note that the change has a negative sign. reflecting a 15 percent decrease.

———————— e e e e e
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Block 1—Introduction to Mathematics and Excel

The Professor Says:

Be careful. Do not confuse a percent change with a change in percentage points.

Example

Tom’s accuracy rating at the shooting match dropped from 90% last quarter to 81% this quarter.
Which of these correctly describes the change?

a. Tom’s rating has decreased by 9 percent.

b. Tom’s rating has decreased by 9 percentage points.

Answer: B

Practice

I. Find the result when an organization’s 372 member staff is increased by 15%.

Find the result when an organization’s 372 member staff is decreased by 15%.

(75 B oS ]

Find the percent change when an organization’s staff has changed from 70 members to

105 members.

4. Find the percent change when an organization’s staff has changed from 150 members to

120 members.

5. The probability of precipitation for today was changed from 40% this morning to 20% this

afternoon. By how many percentage points has the probability changed?

Questions
After we review the Examples, answer the following questions using this equation:

- Final amount-Initial amount __ _ _
% change = — X 100
Initial amount

A) Find the percent change when an organization’s 1,290 member staff is increased to 1,342,

B) Find the percent change when an organization’s 281 member staftf is decreased to 248.
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Unit I—Introduction to Mathematics and Excel

C) An item that cost $280 last year now costs $312. What is the percent change in cost?

D) Total cost for boots in May of last year was $12.5 million. This year total costs for boots for
May was $9.8 million. What is the percent change in cost of boots?

E) Last week [ traveled 480 miles. This week I traveled 128 miles. What is the percent change
in the miles I traveled?
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Block 1—Introduction to Mathematics and Excel

Basic Mathematics - Adding, Subtracting, Multiplying, and Dividing Numbers with
Signs

Sometimes numbers are written either with a plus sign (+) or a minus sign (-) in front of them.
The sign indicates value. Numbers accompanied by a plus sign are greater than zero and are
called positive numbers, and the numbers accompanied by a minus sign are less than zero and are
called negative numbers. Normally, positive numbers are written omitting the sign.

Temperature is a good example of a use of numbers with signs. A temperature of -70°F is very
cold, while a temperature of +70° is very comfortable. In this topic we give some simple rules
for adding, subtracting, multiplying, and dividing numbers with signs.

The Professor Says:
Follow these rules to add numbers with signs:

Rule 1. To add numbers whose signs are all the same, add the numbers and place the sign in
front of the total.

Rule 2. To add numbers whose signs are mixed,
a. Add all of the positive numbers together.
b. Add all of the negative numbers together.
c. Ignoring the signs, subtract the smaller total from the larger total.

d. Place the sign of the larger total in front of the result.

Examples

. Add these numbers: -16, -18, -21. -9, and -15

All values are negative so use Rule 1. The total of these numbers is 79.

Since the common sign is - the result is -79.

Add these numbers: +21, +18, -6, +7, -16, -19
Some values include positive and negative numbers; use Rule 2.
a. The total of the positive numbers is +46.
The total of the negative numbers is -41.
The difference between 46 and 41 is 5.

Since 46 is larger than 41, and 46 is positive, the answer is +35.

C;r ! The Professor Says:

To subtract numbers with signs. change the sign of the number being subtracted and follow the
rules for addition.
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Unit 1—Introduction to Mathematics and Excel

Examples

Subtract +21 from +42.
Change the sign from +21 to -21 and add +42 and -21. Since +42 and -21 have

different signs, we subtract 21 from 42 and place the + sign in front of the result.

+42 - 21 =+2]

. Subtract -37 from +26.

Change the sign from -37 to +37 and add +26 and +37. Since +26 and +37 have the
same sign, we add them and place the common sign in front of the total.
+26 + 37 =+463.

Subtract -21 from -25.
Change the sign of -21 to +21 and add -25 and +21. Since the numbers have different
signs, we are to subtract the smaller from the larger. Since 25 is greater than 21, the

sign will be -. Therefore -25 + 21 = -4,

';ﬁ( The Professor Says:
4l .

To multiply two numbers with signs, multiply the numbers together and follow these rules:

Examples

Rule 1. If the numbers have the same sign, then the sign of the answer will be positive.

Rule 2. If the numbers have different signs. then the sign of the answer will be negative.

Multiply these numbers:

I

. =15e-10=+I50

. -128+]1]1=-132

+18 o 421 =+378

(The sign of the answer is + since both numbers have the same sign.)

(The sign of the answer is + since both numbers have the same sign.)

(The sign of the answer is - since the numbers have different signs.)
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Block 1—Introduction to Mathematics and Excel

ﬁf The Professor Says:

To divide numbers with signs, divide the numbers and follow the same rules as you do