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Introduction

In complying with the testing option requirement o":f'théNo Child
Left Behind Act of 2001 this study gulde was prepared to assnst

Adelanto Elementary School Distrlot s paraprofessuonals o
prepare for the test. The Booklet is spllt into two parts; the first
part contains the Math section and the second part contains the

Reading/Language Arts and Ability to Assist.

Special thanks and acknowlédgj’en{éhf to various internet sites
that provided information that was used to compile this

curriculum. -




New Paraprofessionals
(Hired A fter January 8.,2002)

Paraprofessionals hired after January 8, 2002, must

meet the foliowmg requnrem ents if they work in Tltie |

settings: '

— Completed atleast two years ofstudy ai an
institution of higher education; [or]

~ Obtain an associate’'s degree or hlgher OR

~ Pass a state or local assessm entdes:gned to
demonstrate knowledge of, and the ability to assist
with instruction in reading, writing or math

— This applies to all paraprofessionals working in
program thatreceives Title |, Part A funds.

Title I, Part A SEC.1119
Paraprofessionals Hired A fter January 8, 2002

‘““(¢c) NEW PARAPROFESSIONALS —

1y IN GENERAL — Each local aducational agency
receiving assistance under this part [Title I, Part A]
shall ensure that all paraprofessionals hired after the
date of enactment of the No Child Left Behind Actof
2001 and workine in a progsram supported with
funds under this part shall have—




Title I, Part A, SEC. 1119
Paraprofessionals Hired Before January 8, 2002

B (d) EXISTING PARAPROFESSIONALS.— Each local
educational agency receiving assistance under this part shall
ensure that all paraprofessionals hired before the date of
enactment of the No Child Left Behind Actof 2001, and
working in a program supported with funds under this part
shall, not later than 4 years after the date of enactment
[January 8, 2006] satisfy the requirements of subsection (c).

Paraprofessional Qualifications (cont.)

Each LEA receiving Title | funds mustensure
that all paraprofessionals regardless of their
hiring date, have a secondary schoo!
diploma or its recognized equivalent.




Exceptions to the New Qualifications for
Two Groups of Paraprofessionals

The law provides for two groups of paraprofessionals to
be exempted from the new criteria:

(1) Translators - Paraprofessionals who are proficient
in English and a language other than English and
who provides services primarily to enhance the
participation of children in programs under this part
by acting as a translator; or

(2) Parental Invelvement - Paraprofessionals whose
duties consist solely of conducting parental
involvement activities consistent with section 1118.

Paraprofessional Work Clarified (8§200.59)

New criteria for type of work that may be assigned to
paraprofessionals o

- one-on-one tutoring for eligible students, if tutori'ng:
is attime when studentwould not otherwise be
taught by teacher '

— assist with classroom management, such as
organizing instructional and other materials

— provide assistance in computer laboratory
— conduct parental involvement activities

— provide supportin library/media center

— act as translator
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Fractions

ttp://www.mathleague.com/heip/fractions/fractions.htm#whatisafraction
‘What is a Fraction?

(I

A fraction is a number that expresses part of a group. Fractions are written 111 the form b Or.
a/b, where a and b are whole numbers, and the number b is not 0. For the purposes Of these e
web pages, we will denote fractions using the notation a/b, e

though the preferred notation is generally A

The number « is called the numerator, and the number b is called the denominator.

Examples: ‘The following numbers are all fractions
1/2, 3/7, 6/10, 4/99 :

Example: The ﬁ'actio}z 4/6 f‘epi'esetzts the shaded portioh of the c“irk::le below. '_ There are 6 pieces in the
group, and 4 of them are shaded. ' -

Example: The fraction 3/8 i'épresents the shaded portion of the circle below. There are 8 pieces in the
group, and 3 of them are shaded.




Example: The fraction 2/3 represents the shaded portion of the circle below. There are 3 pieces in the
group, and 2 of them are shaded.

Equivalent Fractions
Equivalent fractions are different fractions which name the same amount.

Examples: The fractions 1/2, 2/4, 3/6, 100/200, and 521/1042 are all equivalent fractions.
The fractions 3/7, 6/14, and 24/56 are all equivalent fractions.

We can test if two fractions are equivalent by cross-multiplying thelr numerators and
denominators. This is also called taking the cross-product.

Example: Test if 3/7 and 18/42 are equivalent fractions.

The first cross-product is the product of the first numerator and the second denommator

3 x 42 =126.

The second cross-product is the product of the second numerator and the ﬁrst denommator
18 x 7=126. i

Since the cross-products are the same, the fractions are equivalent.

Example: Test if 2/4 and 13/20 are equivalent fractions. -
The first cross-product is the product of the first numerator and the second denommator

2 x 20 =40.

The second cross-product is the product of the second numerator and the first denominator:
4 x 13 =52. :

Since the cross-products are different, the fractions are not eqmvalent Smce the second
cross-product is larger than the first, the second fraction is larger than the first.

Comparing Fractions

1. To compare fractions with the same denominator, look at their numerators The larger
fraction is the one with the larger numerator. i

2. To compare fractions with different denominators, take the cross product The ﬁrst cross—
product is the product of the first numerator and the second denominator. The second cross-
product is the product of the second numerator and the first denominator. Compare the cross
products using the following rules:

1~




a. If the cross-products are equal, the fractions are equivalent. -
b. If the first cross product is larger, the first fraction is larger. -
;. If the second cross product is larger, the second fraction is larger.

Example: Compare the fractions 3/7 and 1/2.

The first cross-product is the product of the first numerator and the second denominator:
3x2=6.

The second cross-product is the product of the second numerator and the first denominator:
Tx1="7. :

Since the second cross-product is larger, the second fraction is larger.

Example: Compare the fractions 13/20 and 3/5.

The first cross-product is the product of the first numerator and the second denominator:
5% 13=065.

The second cross-product is the product of the second numerator and the first denominator: -

20 x 3 = 60.
Since the first cross-product is larger, the first fraction is larger.

Converting and Reducing Fractions
For any fraction, multiplying the numerator and denominator by the same nonzero number

gives an equivalent fraction. We can convert one fraction to an equivalent fraction by using
this method.
Examples: 1/2= (1 % 3)/(2 % 3)é 3/6

2/3 = (2% 2)/(3 x2)=4/6

3/5 = (3 x 4)/(5 x 4)=12/20

Another method of converting one fraction to an equivalent fraction is by dividing the
numerator and denominator by a common factor of the numerator and denominator.

Examples: 20/42 = (20 = 2)/(42 +2) = 10/21
36/72 = (36 + 3)/(72 + 3) = 12/24
0/27 = (9 = 3)/(27 + 3) = 3/9

When we divide the numerator and denominator of a fraction by their greatest common
factor, the resulting fraction is an equivalent fraction in lowest terms.

a2



Lowest Terms

A fraction is in lowest terms when the greatest common factor of its numerator and
denominator is 1. There are two methods of reducing a fraction to lowest terms.
Method 1:

Divide the numerator and denominator by their greatest common factor.

12/30 = (12 + 6)/(30 + 6) = 2/5

Method 2:
Divide the numerator and denominator by any common factor. Keep dividing until there are
no more common factors.

12/30 = (12 + 2)/(30 + 2) = 6/15 = (6 + 3)/(15+ 3) = 2/5

improper Fractions
Improper fractions have numerators that are larger than or equal to their denominators.

Examples: 11/4, 5/5, and 13/2 are improper fractions.

Mixed Numbers | |
Mixed numbers have a whole number part and a fraction part.

Examples:

3 1
2~and 6—
4 2 are mixed numbers also written as 2 3/4 and 6 1/2. In these web pages, we denote

mixed numbers in the form a b/c.

Converting Mixed Numbers to Improper Fractions

To change a mixed number into an improper fraction, multiply the whole number by the
denominator and add it to the numerator of the fractional part.

Examples:
23/4=(2x4)+3)4=11/4

6 1/2=((6x2)+1)2=13/2




Converting Improper Fractions to Mixed Numbers

"o change an improper action into a mixed number, divide the numer ator by the
denominator. The remainder is the numerator of the ﬁactlonal paﬁ

Examples:
11/4=11+4=2r3=23/4

132=13+2=6r1=61/2




Writing Decimals as Fractions
Writing a Fraction as a Decimal |

Jlethod 1 - Convert to an equivalent fraction whose denominator is a power of 10, such as
10, 100, 1000, 10000, and so on, then write in decimal form.

Examples:
1/4 = (1 x 25)/(4 x 25) =25/100 = 0.25

3/20 = (3 % 5)/(20 x 5) = 15/100 =0.15
9/8 = (9 x 125)/(8 x 125) = 1125/1000 = 1.125

Method 2 - Divide the numerator by the denominator. Round to the decimal place asked for,
if necessary. '

Example: 13/4=13+4=325

Example: Convert 3/7 to a decimal.

Round to the nearest thousandth.

Wé divide one decimal place past the place we need to round to, then round the result.
3/7 =3 +7=0.4285 which equals 0.429 when rounded to the nearest thousandth.
Example: Convert 4/9 to a decimal.

Round to the nearest hundredth.

We divide one decimal place past the place we need to round to, then round the result.

4/9 =4+ 9 =0.4444. .. which equals 0.44 when rounded to the nearest hundredth.

Rounding a Fraction to the Nearest Hundredth
Divide to the thousandths place. If the last digit is less than 5, drop it. This is particularly
useful for converting a fraction to a percent, if we want to convert to the nearest percent.

1/3=1-+3=0333... which rounds to 0.33
If the last digit is 5 or greater, drop it and round up.

2/7 =2 +7=0.285 which rounds to 0.29




Subtraction and A@%dﬁ@n

Adding and Subtracting Fractions

.fthe fractions have the same denominator, their sum is the sum of the numerators over the
denominator. If the fractions have the same denominator, their difference is the difference
of the numerators over the denominator. We do not add or subtract the denominators!
Reduce if necessary.

Examples: 3/8+2/8 =5/8
9/2-512=4/2=1

If the fractions have different denominators:

1) First, find the least common denominator.

2) Then write equivalent fractions using this denominator.
3) Add or subtract the fractions. Reduce if necessary.

Example: 3/4+1/6=7
| The least common denominator is 12.
34+ 1/6 =9/12+2/12=11/12.
Example: 9/10-1/2=7
The least common denominator is 10.
9/10 - 1/2 =9/10 - 5/10 =4/10 = 2/5.
Example: 2/3+2/7=7

The least common denominator is 21 - 2/3 +2/7=14/21 4+ 6/21 = 20/21.

Adding and Subtracting Mixed Numbers

To add or subtract mixed numbers, simply convert the mixed numbers into improper
fractions, then add or subtract them as fractions.

Example: 91/2+53/4=7

Converting each number to an improper fraction, we have 9 1/2=19/2 and 5 3/4 = 23/4.



We want to calculate 19/2 + 23/4. The LCM of 2 and 4 is 4, so
19/2 + 23/4 = 38/4 + 23/4 = (38 + 23)/4 = 61/4.
Converting back to a mixed number, we have 61/4 =15 1/4.

The strategy of converting numbers into fractions when adding or subtracting is oﬂen
useful, even in situations where one of the numbers is whole or a fraction.

Example: 13 -1 1/3 =7

In this situation, we may regard 13 as a mixed number without a fractional part. To convert
it into a fraction, we look at the denominator of the fraction 4/3, which is 1 1/3 expressed as
an improper fraction. The denominator is 3, and 13 =39/3. S0 13 - 1 1/3 =39/3 - 4/3 =(39-
4)/3=35/3,and 35/3 = 11 2/3.

Example: 51/8-2/3=1

This time, we may regard 2/3 as a mixed number with 0 as its whole part. Converting the
first mixed number to an improper fraction, we have 5 1/8 = 41/8. The problem becomes

51/8-2/3=41/8 -2/3=123/24 - 16/24 = (123 - 16)/24 = 107/24.
Converting back to a mixed number, we have 107/24 =4 11/24.
Example: 92 +4/5=17

This is easy. To express this as a mixed number, just put the whole number and the fraction
side by side. The answer is 92 4/5.




Multiplication
Viultiplying Fractions and Whole Numbers

l'o multiply a fraction by a whole number, write the whole number as an improper fraction
with a denominator of 1, then multiply as fractions.

Example: 8 x 5/21 =7

We can write the number 8 as 8/1. Now we multiply the fractions.

8 x 5/21 =8/1 x 5121 = (8 x 5)/(1 x 21) =40/21

Example: 2/15x 10=7

We can write the number 10 as 10/1. Now we multiply the fractions.
2/15 x 10=2/15x 10/1 = (2 x 10)/(15 x 1)=20/15=4/3

Multiplying Fractions and Fractions

When two fractions are multiplied, the result is a fraction with a numerator that is the
product of the fractions' numerators and a denominator that is the product of the fractions'
denominators.

Example: 4/7 x 5/11 =7

The numerator will be the product of the numerators: 4 % 5, and the denominator will be the
vroduct of the denominators: 7 x 11.

The answer is (4 x 5)/(7__><_ )= 20/77.

Remember that like numbers in th.e numerator and denominator cancel out.
Example: 14/15 x 15/17 =7

Since the 15's in the numerator and denominator cancel, the answer 18
14/15 % 15/17 = 14/1 x 1/17 = (14 x .1.)/(1 x 17)=14/17

Example: 4/11 x 22/36="7

In the solution below, first we cancel the common factor of 11 in the top and bottom of the product, then
we cancel the common factor of 4 in the top and bottom of the product,

4111 % 22/36 = 4/1 x 2/36=1/1 x 2/9=2/9




Multiplying Mixed Numbers

To multiply mixed numbers, convert them to improper fractions and muitiply.
Example: 4 1/5%x22/3 =217,

Converting to improper fractions, we get 4 1/5=21/5 and 2 2/3 = 8/3. So the answer is
41/5%22/3=21/5x%8/3 =(21 x 8)/(5 x 3) = 168/15 =11 3/15.

Examples: 3/4 x 1 1/8 =3/4 x 9/8 = 27/32.
3x73/4=3x31/4=3%x31)/4=93/4=231/4.

Reciprocal

The reciprocal of a fraction is obtained by switching its numerator and denominator. To find
the reciprocal of a mixed number, first convert the mixed number to an improper fraction,
then switch the numerator and denominator of the improper fraction. Notice that when you
multiply a fraction and its reciprocal, the product is always 1.

Example:

Find the reciprocal of 31/75. We switch the numerator and denominator to find the
reciprocal: 75/31.

Example:

Find the reciprocal of 12 1/2. First, convert the mixed number to an improper fraction:
12 1/2 = 25/2. Next, we switch the numerator and denominator to find the reciprocal: 2/25.

Division

Dividing Fractions

To divide a pumber by a fraction, multiply the number by the reciprocal of the fraction.
Examples:

7+1/5=7%x5/1=7x5=35

1/5+16=1/5+16/1=1/5%x 1/16=(1 x 1)/(5 x 16) = 1/80 '~

35+712=3/5x12/7=C3 x 125 x7)=36/350r1 1/35

10




Dividing Mixed Numbers

To divide mixed numbers, you should always convert to improper fractions, then multiply
the first number by the reciprocal of the second.

Examples:

11/2+31/8=3/2+25/8=3/2 x8/25 = (3 x 8)/(2 x 25) = 24/50
1+33/5=1/1+18/5=1/1%x5/18=(1 x 5)/(1 x 18) = 5/18
31/8+2=25/8+2/1=25/8 x1/2=(25x 1)/(8 x 2) =25/16 or 1 9/16.
Simplifying

Simplifying Complex Fractions

A complex fraction is a fraction whose numerator or denommator 15 also a fractlon or mlxed
number.

Example of complex fractions:

1
5

[ o

2

L)

s L
ok
ok

o B fde |
=

w02l ]
wiw

otherwise written as (1/4)/(2/3), (3/7)/100, 11/(2/3), and
(23 1/5)/2/3). |

To simplify complex fractions, change the complex fraction into a division problem: divide .
the numerator by the denominator.

The first of these examples becomes. |
(1/8)/(2/3) = 1/4 + 2/3 = 1/4 x 3/2 = 3/8.

The second of these becomes

(3/7)/100 = 3/7 = 100 = 3/7 x 1/100 = 3/700.
The third of these becomes
11/(213y=11+2/3=11 x3/2=33/2=16 1/2.
The fourth of these becomes

(23 1/5)/(2/3) =23 1/5 +2/3=116/5+2/3 =116/5 x 3/2=174/5 = 34 4/5.

11



Solving Math
Word Problems

There are two steps to solving math word problems:

1. translate the wording into a numeric equation
2. solve the equation!

Usually, once you get the math equation, you're fine.
But getting to the equation can seem difficult.

These strategies may help you translate,

but practice will determine your success.

» Read the problem entirely
Get a feel for the whole problem
» List information and the variables you identify
Attach units of measure to the variables (gallons, miles, inches, etc.)
- Define what answer you need,
as well as its units of measure
» Workin an organized manner
Working clearly will help you think clearly
o Draw and label all graphs and pictures clearly
o Note or explain each step of your process;
this will help you track variables and remember their meanings
» Look for "key" words
Certain words indicate certain mathematical operations:

Addition Subtraction Multiplication Division Equals
increased decreased by of per, a is, are, was, we,
by minus, less times, multiplied by out of will be, gives,
more than difference product of ratio of, quotient yields, |
combined between/of increased/decreased by of sold for
together  less than, fewer  a factor of (this.oneis percent (divide

total of than both ' by 100)

sum addition/subtraction

added to AND multiplication!)

12




Vocabulary

o '"Per" means "divided by" _

as "I drove 90 miles on three gallons of gas, so I got 30 miles per gallon"

Also 30 miles/gallon '
. "a" sometimes means "divided by"

as in "When I tanked up, I paid $3.90 for three gallons, so the gas was 1.30 a gallon, or $1.30/gallon -
» '"less than" _

If you need to translate "1.5 less than x", the ternptation is to write "1.5 - x". DON'T! Put a "real world"
situation in, and you'll see how this is wrong: "He makes $1.50 an hour less than me." You do NOT figure
his wage by subtracting your wage from $1.50. Instead, you subtract $1.50 from your wage

« "quotient/ratio of"" constructions
If a problems says "the ratio of x and y",
it means "x divided by y" or x/y or x3y

« "difference between/of" constructions
If the problem says “the difference of x and y",
it means "x - y"

Examples
Wording Math expession
What is the sum of 8§ and y? | 8+y
4 less than y B y -4
y multiplied by 13 13y
the quetient of y and 3 y/3
the difference of Sand y A 5-y
the ratio of 9 more thanytoy (v + 9y
nine less than the total of 2 number (y) and two (y+2)-9ory-7
The length of a football field is 30 yards more than
its width. Express the length of the field in terms y + 30
of its width y h

Twenty gallons of crude oil were poured into two
containers of different size. Express the amount of
crude oil poured into the smaller container in
terms of the amount y poured into the larger
container." The expression they're looking for is
found by this reasoning: There are twenty gallons
total, and we've already poured y gallons of it.
That means that there are X gallons left.

20-y

hitp://www.purplemath.com/index.him




Word Problems Requiring Multiplication

hittp://www.free-ed.net/fr07/1fc/courseQ70101 01/unit0305.him

1. In the problem 9 x 6 = 54, the number 9 is the multiplier
and 6 is the multiplicand. However, both numbers in any
multiplication problem are called factors.

In the problem 6 x 7 = 42, the factors are 6 and 7.

2. In the problem 8 x 7 = 56, the product is 56 and the
factors arel and|

In the problem 8 x 7 = 56, the product is 56 and the factors are 7 and 8.

3. What are the factorsim 3 x 6 = 187
4. 3.6

4.If candy bars cost 15 cents each, then the price
of 7 bars is found by] 15 and 7.

Multiplying

Six boys, each weighing 74 pounds, weigh a total
of I

6 x 74 = 444 pounds.

5. If each ticket in a bundle of 2,000 tickets costs 76 cents,

what is the cost of the bundle?
152,000 cenis or §1,3520.

6.

Use the formula A = BH
to find the area of the
parallelogram shown 13 inches :

at the right. \ 11 inchesh

18 inches |
A=B=xH=18x11= 198 square inches N

14




Word Problems Requiring Division o
“ttp://www.free-ed.net/frQ7/1fc/course070101 01/11n1t0405 htm -

1.

In the problerm at the right, o S
55 is the diwisor and 948 S5 948
is the dividemnd. |

In the problem at the right,

the diwvisoris : T8y 91256
In the problem at the right, |

55 is the diwisor and 948 S5) 948

is the dividemd. :

Inn the problem at the right,

the divisoris 7&. . 78} 9136
2.
In the problem at the right,

lé?istheﬂims;ﬂrandg,lzs 6?} 2125
ig the diwbdemnd . R T

In the problem at the right, the
dividend is . 724341632

In the problem at the right, w
67 is the diwisor and 8,125 57 3 8125
is the diwidemnd.

In the problem at the right, the
dividend is 41,8622, 724141632

3. To find the average of the numbers 59, 68, and 62
add the numbers and divide the sum by 3.

Show the complete process needed to find the average
of® 59, 68, and 62.

|
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To find the average of the numbers 59, 68, and 62
1dd the numbers and divide the sum by 3.

Show the complete process needed to find the average
of: 59, 68, and 62. .
59+ 68 + 62 =189 and 189 + 3 =63

4. Find the average of 257, 364, 295, and 308
by adding the numbers and dividing the
sum by 4.

Find the average of 257, 364, 295, and 308
by adding the numbers and dividing the
sum by 4.

The average is 306 because 1,224 + 4 = 306

5. If 8,624 fluid ounces is to be equally distributed into 7
containers, what amount should be put in each container?

{

If 8,624 fluid ounces is to be equally distributed into 7
containers, what amount should be put in each container?

8624 +7=12321fl oz

6.. Each tire in a sale is priced at $37. The total value of the

tires is $2,775. Find the number of tires.
2,775+ 37 =75 tires

7. A total of 7,101 grams of gold is to be made into
ornaments that weigh 9 grams each. How many
ornaments can be made? '

789 ornaments

16




Word Pmbﬁems’ Requmﬁgpemenmge st

attp://www.800score.com/gre-gnidec7viewla.html:

A. Percentages

The word percent is abbreviated by the symbol % and isa fraction whose

denominator is 100. 26% is equivalent to the fraction 26/100. Tochangea - -
decimal number to a percent, we snnply multiply by 100; the number 0.321 is
equivalent to 32.1%. If a percentage 1s given, move the decimal two pl&ces to
the left to express its equivalent decimal form. |

Example 1
Convert 4% into a decimal and a fraction in lowest terms.

Solution

To convert 4% into a decimal, we move the decimal pomz‘ two places to ﬂze left:
4% = 0.04 :

To express 4% as a fraction, we divide by 100:
4/100 = 1/25

4% =0.04 = 1/25

Example 2

If the price of a stock falls from $50 to $40, What is the per centace of
decrease?

Solution

First, subtract the numbezs resulting in the decr ease: 50 40 =y 0 TTzen dzv:de
by the original amount: : '

(50-40)/50=10/50 =2

C'onver tto a per centage by movmg the deczmal pomt two places to fhe r zght
% decrease = 70%; S . _ :

Example 3

An employee is to mark up a piece of jewelry 120%. If 1t cost $100 What
should its selling price be?

Solution

The amount of the markup is 1.2 x 100= §120
The selling price is then $100 + $120 = 8220

17



Example 4

A college bookstore purchases trade books on a 40% margin, i.e., it
purchases a trade book for 40% less than its retail price. What is the
percentage markup based on its wholesale price?

Solution

Since the retail price is not given, the percentage markup that we seek must be
the same for all trade books. Therefore, let the retail price of a trade book be
3100 (rather than the symbol x). Then the bookstore's purchase price is

100 - 100 % 0.4 =100 - 40 = $§60
If a book sells for $100 and costs $60, its percentage markup is

Yemarkup = (100 - 60) /60 x 100 = 40/60x 100 = 66%

Example 5

Kathy buys a bike for $240 after a 40% markdown. What was the original
price?

Solution

Let P be the original price. Then

P-Px04=240

0.6P = 240

divide both sides by .6

therefore, P = $400

Example 6
Find the number of residents of a city if 20% of them, or 6,200 people, ride
bicyeles. :

Solution
Let R be the number of residents. The equation that represents the verbal
statement is

0.2R = 6,200. R = 6200/2 62000/? = 31,000 people.

Example 7 : :
Kent pays 20% taxes on income between $10,000 and $26 090 and 30% on
income over $20,000. The first $10,000 is tax free. If he pays $14,000 in
taxes, what was his mcome"

Solution - : : e

Let Kent's income be L T?ien the total tax is

0.2(20,000 - 10,000) + 0.3(L - 20,000) =14,000

2,000 + 0.3L - 6,000 = 14,000

0.3L = 14,000 + 4,000 = 18,000

L = 18,000/.3 = $60,000
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Example 8

How many gallons of pure water must be added to 100 gallons of 2 4%
saline solution to provide a :1%_ saline solution? .

Solutmn o '

Let x be the gallons of pw e water 1,‘0 be added Thei e are. J 00 X 0 04 = 4
gallons of salt and 96 gallons. of pure water in a 4% saline Sohmon The total
number of gallons will be x + J 00. The amount of salt will remain.constant.
Hence,

0.01¢(x+ 100) =4
0.01x+1=4
0.0Ix=3

x = 3/.01 = 300 gallons
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Charts and Graphs:

Showing statistical data visually -

In analyzing statistical arguments, often times the data is represented visually for increased
impact. People are often able to understand or grasp more quickly the "meaning" behind
data when 1t is presented visually. This has spawned all sorts of graphing programs or
functions within programs with simplify this task. Unfortunately, it has also made it much
easier to mis-represent the data so that conclusions (generalizations) can be drawn from the
date which otherwise might not be warranted. For example, suppose I have data which
tracks the status of a group of stocks which have been designated as those stocks which are
the Leading Economic Indicators for the U.S. economy. The data for the first five months of
the year are as follows:

« January - +0.04
» February - +0.03
« March - +0.01

o Aprl--0.01

« May - +0.09

The key here is that while this is informative, it is not very interesting. Lets try plotting this
on a graph. Since these figures are percentages, lets use 0-100% as our scale for the Y axis,
and the months as our X axis. This produces a graph like this:

Well, that doesn't show much, does it? We need to do something to make the change in the
data visible. Plotted this way, we cannot even see the data points. Besides that, there is no
visual interest. Let's address the scaling problem first. Instead of using a 0-100% scale, why
don't we reduce the top end of the scale to 1% and extend the bottom of the scale to -.1%.
With these changes to the plot, we get this graph:

20
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Leacling Ecé'mm ic lhchca:c:ru _1a93

That helps a little - at least now we can see the data and the changes from month to month.
But there is still no visual interest. Why don't we try a 3-D plot?

Leading Economic Indicators -1993

Now that is better - not only can we see the data, but it looks much better than our 2-D plot.
The problem is, I cannot make any valid conclusions about the economy from this data -
people would realize, by looking at the graph, that the change from April to May was not

that great. Let's reduce the scale of the X axis from .1% to 0.04%.
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Chart and Graph Interpretation Percent

Tables, Charts, and Graphs (Data Interpretation)

Graphs and charts show the relationship of numbers and quantities in visual form. By .
looking at a graph, you can see at a glance the relationship between two or more sets
of information. If such information were presented in written form, it would be hard -
to read and understand. :

Here are some things to remember when doing problems based on data interpretation:

1. Take your time and read carefully. Understand what you are being asked to do before you
begin figuring.

2.Check the dates and types of information required. Be sure that you are looking in the
proper columns, and on the proper lines, for the information you need.

3. Check the units required. Be sure that your answer is in thousands, millions, or whatever
the question calls for.

4. In computing averages, be sure that you add the figures you need and no others, and that
you divide by the correct number of years or other units.

5. Be careful in computing problems asking for percentages.

6. (a) Remember that to convert a decimal into a percent you must multiply it by 100. For
example, 0.04 is 4%.

(b) Be sure that you can distinguish between such quantltles as 1% (1 percent) and .01%
(one one-hundredth of 1 percent), whether in numerals or in words. _
(¢) Remember that if quantity X is greater than quantity Y, and the question asks what
percent quantity X is of quantity Y, the answer must be greater than 100 percent

2
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Example Set #28: Table
Chart

Examples 1-5 .afe based on
.his Table Chart.

The following chart is a
record of the performance of
a baseball team for the first
seven weeks of the season.

1. How many games
did the team win

1

Games |

Total

Games No.of

Weon §Lost Games

L o Played
iﬁSecondWeek R 16
[Fifth Weel_ 4 | 2 [ 38
[ Sixth Week IE R

[Seventh Week _ 2 1 4 50

during the first seven weeks?

(A) 32
(B) 29
(C) 25
(D) 21
(E) 50

Choice B is correct. To find the total number of games won, add the number of
games won for all the weeks, 5 +4+5+6+4+3+2=29.

2. What percent of the games did the team win?

(A) 75%
(B) 60%
(C) 58%
D) 29%
(E) 80%

Choice C is correct. The team won 29 out of 50 games or 58%.

3. According to the chart, which week was the worst for the team?

(A) second week
(B) fourth week
(C) fifth week
(D) sixth week
(E) seventh week

Choice E is correct. The seventh week was the only week that the team lost
more games than 1t won.




4. Which week was the best week for the team?
(A) first week

B) third week

C) fourth week

(D) fifth week

(F) sixth week

Choice B is correct. During the third week, the team won 5 games and lost 2, or it
won about 70% of the games that week. Compared with the winning percentages for
other weels, the third week's was the highest.

5. If there are fifty more games to play in the season, how many more games
must the team win to end up winning 70% of the games?

(A) 39

(B) 35

(C) 41

(D) 34

(E) 32

Choice C is correct. To win 70% of all the games, the team must win 70 out of
100. Since it won 29 games out of the first 50 games, it must win (70 - 29) or
41 games out of the next 50 games. '

Example Set #29: Interpreting Graphs

Sales in Miliions of Dellars Earnings in #illions of Dollars

100
90
g0
7o
60
50
40
30
20
10

95 96 07 08 99 2000

95 96 87 98 99 20060

Answer the following questions based on the graph above.
1. During what two-year period did the company's earnings increase the most?
(A) 95-97
(B) 96-97
(C) 96-98

)
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(D) 97-99
(E) 98-00

Reading from the graph, the company's earnings increased from 35 million in 1996 to
310 million in 1997, and then to §12 million in 1998. The two-year increase from '96
to '98 was §7 million--clearly the largest on the graph. The answer is (C).

2. During the years 1996 through 1998, what were the average earnings
per year?

(A) 6 million

(B) 7.5 million

(C) 9 million

(D) 10 million

(E) 27 million

The graph yields the following information:
Year FEarnings '
1996 35 million
1997 $10 million
1998 312 million
To figure out the average, add (5 + 10 + 12)/3 = 9. The answer is (C).

3. In which year did earnings increase by the greatest percentage over the
previous year?

(A) 96

(B) 97

(C) 98

(D) 99

(E) 2000

To find the percentage mcrease (or decrease) divide the numerzcal change by the

original

The largest
in the right-
column,

decrease

decrease

100%, corresponds to the year 1997. The answer is (B).

26
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4. If the company's earnings are less than 10 percent of sales during:.a y:é:ar: |
then the Chief Operating Officer will get a 50% pay cut. How many times
oetween 1995 and 2000 did the Chlef Operatmg Ofﬁcer take a pay c:ut‘? o

A) None
(B) One
(C) Two
(D) Three
(E) Four

Calculating 10 percent of the sales for each year yields Year, 10% of Sales -
(millions), Earnings (millions).

(1996 [ 10x70=7 |

| 1998 | .10x80=8 | 1
11999 .10x90=9 |
[2000 [ .10x 100 =10

|
[1997] .10x50=5 [ 10
|
|
|

Comparing the right columns shows that earnings were less tkan ] 0 perc cent of
sales in 1996 and 2000. The answer is (C). '

http://www.statean.ca/english/edu/power/ch9/using/using.htm



What is a Graph?

A graph is a visual representation of a relationship between, but not restricted to, two
variables. A graph generally takes the form of a one- or two-dimensional figure such as a
scatter plot. Although, there are three-dimensional graphs available, they are usually
considered too complex to understand easily.

A graph commonly consists of two axes called the x-axis (horizontal) and y-axis (vertical).
Each axis corresponds to one variable. The axes are labeled with different names, such as
Price and Quantity. '

The place where the two axes intersect is called the origin. The origin is also identified as
the point (0,0). ‘

Figure 1. Parts of a graph
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A point on a graph represents a relationship. Each point is defined by a pair of numbers
containing two co-ordinates (x and y). A co-ordinate is one of a set of numbers used to
identify the location of a point on a graph.

In the following section, you will learn how to determine both co-ordinates for any given
point, and to correctly label the co-ordinates of a point. '

Identifying the x-co-ordinate

The x-co-ordinate of a point is the value that tells you how far the point is from the origin
on the (horizontal) x-axis. In order to find the x-co-ordinate of a point on any graph, draw a
straight line from the point to intersect at a right angle with the x-axis. The number where
the line intersects with the x-axis is the value of the x-co-ordinate.




igure 2 is a graph with two points, A and B. Identify the x-co-ordinate of points A and B.

Figure 2. X-co-ordinate
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Answer: The x-co-ordinate of point A is 50, and the x-co-ordinate of point B is 200.
Identifying the'y-co—ordinate e

The y-co-ordinate of a point is the value that tells you how far away the point is from the .
origin on the vertical or y-axis. To find the y-co-ordinate of a point on a graph, draw a
straight line from the point to intersect at a right angle with the y-axis. The number where
the line intersects the y-axis is the value of the y-co-ordinate.

‘dentify the y-co-ordinate for point A and point B on Figure 3.

Figure 3. Y-co-ordinate
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Answer: The y-co-ordinate of point A is 200, and the y-co-ordinate of point B is SO
Identifying points on a graph

Once you have determined the co-ordinates of a point, you can label the points using
ordered pair notation. This notation is simple—points are identified by stating their co-
ordinates in the form of (x, y). Note that you must plot the x-co-ordinate first as in Figure 2.
The x- and y-co-ordinates for each of points A and B are identified in Figure 4 below.



Figure 4. Plotting co-ordinates using ordered pair notation
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» The x-co-ordinate of point A is 50 and the y-co-ordinate of point A is 200. The co-
ordinates of point A are therefore (50, 200).

» The x-co-ordinate of point B is 200 and the y-co-ordinate of point B is 50. The co-
ordinates of point B are therefore (200, 50).

Points on the axes

If a point falls on an axis, you do not need to draw lines to determine the co-ordinates of the
point. In Figure 5 below, point C lies on the y-axis and point D lies on the x-axis. When a
point lies on an axis, one of its co-ordinates must be 0.

Figure 5. Points on the axes .
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« Point C lies on the y-axis and has an x-co-ordinate of 0. When you move along the y-
axis to find the y-co-ordinate, the point is 200 from the origin. The co-ordinates of
point C are therefore (0, 200).

» Point D lies on the x-axis and has a y-co-ordinate of 0. If you move along the x-axis to find the co-
ordinate, the point is 100 from the ongln The co- ordmates of point D are therefore
(100, 0). - o e PP . L

Quick qu;_z'
Answer the followmg questlons using F1gure 6 below

1. Which points mtersect w1th the y—aXIS‘?

2 Which point would be labelled with the ordered pair notatxon of (100 ?OO)‘?
. Which points have a y-co-ordinate of 1007 :
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Answers: 1. Point A 2. Point B 3. Point C
Plotting points on a graph

There are times when you will be given a point and will need to find its location on a graph.
This process is often referred to as plotting a point. The process for plotting a pomt is shown
below.

Plot the point (200, 150) using the following step-by-step approach.

Step 1

First, draw a perpendicular line e:x:tendmg out from the x-axis at the x-co-ordinate of the
point. In the example, the x-co-ordinate is at 200.

Figure 7.
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Step 2
Then, draw a perpendmular line extending out from the y-axis at the y-co-ordinate of the
point, the y-co-ordinate is at 150.

Figure 8.
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Step 3
Finally, draw a dot where the two lines intersect. This is the point we are plotting (200,
150).

Figure 9.
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Deciding on a scale

The scale of a graph is very important. It is determined by the data for each axis, and should
be measured accordingly.

Figure 10. Team sport preferences, by Grade 9 students at Elm High
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A survey was éondﬁ&ed of the Grade 9 students at Flm High. The students were asked
which of the following four team sports they preferred. '

The results were:

1. Soccer - 45 students

2. Football — 55 students
3. Hockey — 75 students
4. Baseball — 25 students




In Figure 10, these four preference categories have been placed on the x-axis, each”
representing the grouped data collected. Because the categories are nominal (names, not
pumbers) and describe qualitative (not quantitative) distinctions, the groups can be piaced In
any order on the axis. '

On the y-axis, the data values range from 0 to 80 students. As mentioned earlier, your origin
should be located at 0 where the x-axis and y-axis meet. Since the largest group of students
by sport preference is 75, then it would be appropriate to end the scale at 80, resultingin a
scale that ranges from 0 to 80. Depending on how the scale is arranged, the graph will not
change, but its visual appearance might be altered.

The interval of the scale is the amount of space along the axis from one mark to the next. If
the range of the scale is small, the general rule is to take the range of the scale and divide it
by 10. Make this your interval. For ranges that are larger, the interval is typically 5, 10, 100,
500, 1,000, etc. Use numbers that divide evenly into 100, 1,000 or their multiples in order to
provide a graph that is easy to understand.

In this case, if you take 80 and divide it by 5, you will get 16. However, it might be better to
use 10 because it is easier to analyze. This provides a scale that is smaller, but still easy to
use.

Summary
Knowing how to convey information graphically is important in the pr esentation of
statistics. The following is a list of some general rules to keep in mind when preparing
graphs.
A good graph

« accurately shows the facts

» grabs the reader's attention

» complements or demonstrates arguments presented in the text

o has a title and labels

o 18 simple and uncluttered :

- shows data without altering the message of the data

- clearly shows any trends or differences in the data

o 1s visually accurate (i.e., if one chart value is 15 and another 30, then 30 should

appear to be twice the size of 15).

Why use graphs when presenting data?
Graphs

» are quick and direct

o highlight the most important facts
» facilitate understanding of the data
» can convince readers

+ can be easily remembered



Percents- links

Percent

What is a percent?

Percent as a fraction

Percent as a decimal
Estimating percents

Interest

Simple interest

Compound interest

Percent increase and decrease
Percent discount

Chances and probability
What is an event?
Possible outcomes of an event

Probability .

What is a Percent?

A percent is a ratio of a number to 100. A percent can be expressed using the percent symbol %.

Example: 10 percent or 10% are both the same, and stand for the ratio 10:100. ‘ At
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Percent as a fraction

A percent is equivalent to a fraction with denominator 100.
Example: 5% of something = 5/100 of that thing.

Example: 2 1/2% is equal to what fraction?
Answer:
2 1/2% = (2 1/2)/100 = 5/200 = 1/40

Example: 52% most nearly equals which one of 1/2, 1/4, 2, 8, or 1/5?
Answer: 52% = 52/100. This is very close to 50/100, or 1/2.

Example: 13/25 is what %?

We want to convert 13/25 to a fraction with 100 in the denominator: 13/25 = (13 x 4)/(25 x 4) = 52/100, so
13/25=52%.

Alternatively, we could say: Let 13/25 be n%, and let us find n. Then 13/25 = /100, so cross multiplying,
13 % 100 =25 % n, s0 257 =13 x 100 = 1300. Then 25n + 25 =1300 + 25, so n = 1300 + 25 = 52. So

13/25 = n% = 52%.

Example: 8/200 is what %7

Method 1: 8/200 = (4 x 2)/(100 % 2), so 8/’?00 4/100 = 4%.

Method 2: Let 8/200 be n%. Then 8/200 = /100, so 200 x n = 800, and 200»n + 200 = 800 + 700 4 80
1% = 4%,

Example: Write 80% as a fraction in lowest terms.
80% = §0/100, which is equal to 4/5 in lowest terms.

Percent as a decimal

Percent and hundredths are basically equivalent. This makes conversion between percent and decimals very
easy.

To convert from a decimal to a percent, just move the decimal 2 places to the right. For example, 0.15 =15
hundredths = 15%.

Example: 0.0006 = 0.06%

Converting from percent to decimal form is similar, only you move the decimal poiﬁt 2 places to the left,
You must also be sure, before doing this, that the percentage itself i s expressed in decimal form, without
fractions.

Example: Express 3% in decimal form. Moving the decimal 2 to the left (and adding in 0's to the left of the
3 as place holders,) we get 0.03.

Example: Express 97 1/4% in decimal form. First we write 97 1/4 in decimal form: 97.25. Then we move
the decimal 2 places to the left to get 0.9725, so 97 1/4% = 0.9725. This makes sense, since 97 1/4% is
nearly 100%, and 0.9725 is nearly 1.

35



Estimating percents

When estimating percents, it is helpful to remember the fractional equivalent of some simple percents.

100% =1
(100% of any number equals that number.)

50%=12=05
(50% of any number equals half of that number.)

25% =1/4=0.25
(23% of any munber equals one-fourth of that number.)

10% = 1/10=0.1
(10% of any number equals one-tenth of that number.)

1% == 1/100 = 0.01
(1% of any number equals one-hundredth of that number.)

Because it is very easy to switch between a decimal and a percent, estimating a percent is as easy as
estimating a fraction as a decimal, and converting {0 a percent by multiplying by 100.

Example Estimate 19 as a percent of 80.

As a fraction, 19/80 = 20/80 = 1/4 =0.25 = 25%. The step used to estimate the percent occurred when we
estimated 19/80 as 20/80.

I'he exact percent is actually 23.75%, so the estimate of 25% is only 1.25% off. (About 1 part in 100.)

Example: Estimate 7 as a percent of 960.

As a fraction, 7/960 = 7/100 = 0.007 = 0.7%. The step used to estimate the percent occurred when we
estimated 7/960 as 7/1000.

The exact percent, to the nearest thousandth of a percent, is actually 0.729%.

To estimate the percent of a number, we may convert the percent to a fraction, if useful, to estimate the
percent.

Example: Estimate 13% of 72.

Twice 13% is 26%, which is very close to 25%, and 25%=1/4. We may multiply both sides by 1/2 to get an
estimate for 13%: 13% = 12.5% = 1/2 x 25% = 1/2 x 1/4 = 1/8. Using our estimate of 1/8 for 13%,

1/8 x 72 =9, 50 we get an estimate of 9 for 13% of 72.

If we had calculated this exactly, 13% of 72 equals 9.36. It may look like we did a lot more work to get the

estimate of 9 that just multiplying 72 by 0.13, but with practice, keeping in mind some simple percents a:nd _

the fractions they are equal to will enable you to estimate some number combinations very quickly.

Example: Estimate 9.6% of 51.

Method 1: We could estimate 9.6% of 50. It would be easy to estimate 9.6% of 100, which is just 9.6. Since
50 is half of 100, we can just take halfof9 6, which 1s 4.8. The actual value 0f 9.6% of 51 is 4.896, so an
estimate of 4.8 is pretty good

Method 2: We could estimate 10% of 51, which is just 5.1. This is not as close an estimate as method 1, but

is still a good estimate of the actual answer of 4.896.
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Compound Interest

Compound interest is interest figured on the principal and any interest owed from previous years. The
interest charged the first year is just the interest rate times the amonnt of the loan. The interest charged the
second year is the interest rate, times the sum of the loan and the interest from the first year ‘The interest
charged the third year is the interest rate, times the sum of the loan and the first two years' interest amounts.
Continue figuring the interest in this way for any additional years of the loan.

Example: A bank charges 8% compound interest on a $600 loan, which is to be paid back in two years. It
will cost the borrower 8% of $600 the first year, which is $48. The second year, it will cost 8% of

$600 + $48 = $648, which is $51.84. The total amount of interest owed after the two years'is '
$48 + $51.84 = $99.84. Note that this is more than the $96 that would be owed if the bank was charging
simple interest.

Example: A bank charges 4% compound interest on a $1000 loan, which is to be paid back in three years. It
will cost the borrower 4% of $1000 the first year, which is $40. The second year, it will cost 4% of

$1000 + $40 = $1040, which is $41.60. The third year, it wili cost 4% of $1040 + $41.60 = §1081.60,
which is $43.26 (with rounding). The total amount of interest owed after the three years is -

$40 4+ $41.60 + 43.26 = $124.86.

Percent increase and decrease

Percent increase and decrease of a value measure how that value changes, as a percentage of its original
value.

Example: A collectors' comic book is worth $120 in 1994, and in 1995 its value is $132. The change is
$132 - $120 = $12, an increase in price of $12; since $12 is 10% of $120, we say its value increased by
10% from 1994 to 1995.

Example: A bakery makes a chocolate cake that has 8 grams of fat per slice. A new change in the recipe
Jowers the fat to 6 grams of fat per slice. The change is 8g - 6g = 2g, a decrease of 2 grams; since 2 grams
is 25% of 8, we say that the new cake recipe has 25% less fat, or 2 25% decrease in fat.

Example: Amy is training for the 1500 meter run. When she started training she could run 1500 meters in 5
minutes and 50 seconds. After a year of practice her time decreased by 8%. How fast can she run the race
now? Her old time was 5 % 60 + 50 = 350 seconds, and 8% of 350 is 28, so she can run the race in 350 -

28 = 322 seconds (5 minutes and 22 seconds).

Example: A fishing magazine sells 110000 copies each month. The company's president wants to increase
the sales by 6%. How many extra magazines would they have to sell to reach this goal? This problem is
easy, since it only asks for the change in sales: 6% of 110000 equals 6600 more magazines.
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Percent Discount

A discount is a decrease in price, so percent discount is the percent decrease in price.

Example: Chocolate bars normally cost 80 cents each, but are on sale for 40 cents each, which is 50% of
80, so the chocolate is on sale at a 50% discount,

Example: A compact disc that sells for $12 is on sale at a 20% discount. How much does the disc cost on
sale? The amount of the discount is 20% of $12, which is $2.40, so the sale price is $12.00 - $2.40 = §9.60.

Example: Movie tickets sell for $8.00 each, but if you buy 4 or more you get $1.00 off each ticket. What
percent discount is this? We figure $1 as a percentage of $8: $1.00/88.00 x 100% = 12.5%, so this is a

12.5% discount.
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Probability of an Outcome

The probability of an outcome for a particular event is a number telling us how likely a particular outcome
is o oceur. This number is the ratio of the number of ways the outcome may occur to the number of total -
possible outcomes for the event. Probability is usually expressed as a fraction or decimal. Since the number
of ways a certain outcome may occur is always smaller or equal to the total number of outcomes, the
probability of an event is some number from 0 through 1.

Fxample: Suppose there are 10 balls in a bucket numbered as follows: 1, 1,2, 3,4,4,4,5,6,and 6. A
single ball is randomly chosen from the bucket. What is the probability of drawing a ball numbered 17
There are 2 ways to draw a 1, since there are two balls numbered 1. The total possible number of outcomes
is 10, since there are 10 balls. The probability of drawing a 1 is the ratio 2/10 = 1/5.

Example: Suppose there are 10 balls in a bucket numbered as follows: 1, 1, 2, 3, 4, 4, 4, 5,6,and 6. A
single ball is randomly chosen from the bucket. What is the probability of drawing a ball with a number
greater than 4? There are 3 ways this may happen, since 3 of the balls are numbered greater than 4. The
total possible number of outcomes is 10, since there are 10 balls. The probability of drawing a number
greater than 4 is the ratio 3/10. Since this ratio is larger than the one in the previous example, we say
that this event has a greater chance of occurring than drawing a 1.

Example: Suppose there are 10 balls in a bucket numbered as follows: 1, 1, 2, 3,4, 4, 4,5,6,and 6. A
single ball is randomly chosen from the bucket. What is the probability of drawing a ball with a number
greater than 67 Since none of the balls are numbered greater than 6, this can oceur in 0 ways. The total
~ossible number of outcomes is 10, since there are 10 balls. The probability of drawing a number
oreater than 6 is the ratio 0/10 = 0, ' B

Example: Suppose there are 10 balls in a bucket numbered as follows: 1,1,2,3,4,4,4,5,6,and 6. A
single ball is randomly chosen from the bucket. What is the probability of drawing a ball with a number
less than 77 Since all of the balls are numbered greater than 7, this can occur in 10 ways. The total possible
number of outcomes is 10, since there are 10 balls. The probability of drawing a number less than 7 is
the ratio 10/10 = 1.

Note in the last two examples that a probability of 0 meant that the event would not occur, and a probability
of 1 meant the event definitely would occur.

Example: Suppose a card is drawn at random from a regular deck of 52 cards. What is the probability that
the card is an ace? There are 4 different ways that the card can be an ace, since 4 of the 52 cards are aces.
There are 52 different total outcomes, one for each card in the deck. The probability of drawing an ace is
the ratio 4/52 = 1/13.

Example:
Suppose a regular die is rolled. What is the probability of getting a 3 or a 67 There are a total of 6 possible
outcomes. Rolling a 3 or a 6 are two of them, so the probability is the ratio of 2/6 = 1/3.



Estimation

http://www.aaamath.com/est.htm}

These pages teach estimation and rounding skills covered in K8 math courses.
Each page has an explanation, interactive practice and challenge games abcut
estimation.

Rounding Numbers: . Estimating
» Rounding » Front End Estimation - Sums
» Nearest Ten » Front End Estimation - Differences
o Nearest Hundred o Estimating Sums I
» Nearest Thousand o Hstirmating Sums II
o Nearest Ten Thousand o Estimating Differences I

Estimating Differences II
s Subtraction Using Estimation

o Nearest Hundred Thousand
Rounding Decimals To:

o Nearest Hundredth
o Nearest Tenth

Rounding Numbers

Rounding makes numbers that are easier to work with in your head.
. Rounded numbers are only approximate.
An exact answer generally can not be obtained using rounded numbers.
Use rounding to get a answer that is close but that does not have to be exact.

[ a a -]

How to round numbers
o Make the numbers that end in 1 through 4 into the next lower number that ends
in 0. For example 74 rounded to the nearest ten would be 70.

» Numbers that end in a digit of 5 or more should be rounded up to the next even
ten. The number 88 rounded to the nearest ten would be 90. =~

Rounding Numbers to the Nearest Ten

Rounded numbers are easier to work with in your head. These numbers are only -

approximate or close to the original number. You can not get an exact answer with '~

rounded numbers but sometimes this is OK.

To round numbers to the nearest ten make the numbers that end in I through 4 into
the next lower number that ends in 0. The number 74 rounded to the nearest ten would
be 70. Numbers that end in a digit of 5 or more are rounded up to the next even ten.
The number 88 rounded to the nearest ten would be 90,

40

o




Round'ﬂ'ng to the Nearest Hundred

Rounded numbers are easier to work with in your head. Rounded numbers are only
approximate. You can not get an exact answer with rounded numbers. Sometimes an
exact answer is non needed.

To round numbers to the nearest hundred, make the numbers that end in 1 through 49
into the next lower number that ends in 00. For example 424 rounded to the nearest
hundred would be 400. Numbers that have the last two digits of 50 or more should be
rounded up to the next even hundred. The number 988 rounded to the nearest hundred
would be 1006.

Rounding to the Nearest Thousand

Rounded numbers are easier to worlk with in your head. They are only approximate.
An exact answer can not be obtained with these numbers. Sometimes an exact answer
is not required.

To round numbers to the nearest thousand, make the numbers whose last three digits
are 001 through 499 into the next lower number that ends in 000. For example, 6424
rounded to the nearest thousand is 6000. Numbers that have the last three digits of 500
or more should be rounded up to the next even thousand. The number 8788 rounded to
the nearest thousand is 9000.

Rounding to the Nearest Ten Thousand

Rounded numbers are easier to work with in your head. They are only approximate.
An exact answer can not be obtained with these numbers. Sometimes an exact answer
is not requlred

To round numbers to the nearest ten thousand, make the numbers whose last four
digits are 0001 through 4999 into the next lower number that ends in 0000. For
examp!e 54,424 rounded to the nearest ten thousand wounld be 50,000. Numbers that
have the last four digits of 5000 or more should be rounded up to the next even ten
thousand. The number 78,988 rounded to thenearest ten thousand would be 80,000.

Rounding to the Nearest Hundred Thousand

Rounded numbers are easier to work with in your head. They are only approximate.
An exact apswer can not be obtained with these numbers. Sometimes an exact answer
is not required.

To round numbers to the nearest hundred thousand, make the numbers whose last five
digits are 00001 through 49999 into the next lower number that ends in 00000. For
example 6,424,985 rounded to the nearest hundred thousand would be 6,400,000.
Numbers that have the last five digits of 50000 or more should be rounded up to the
next even hundred thousand. The number 8,988,987 rounded to the nearest hundred
thousand would be 9,000,000,
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Rounding Decimals to the Nearest Hundredth

Rounding decimals is very similar to rounding other numbers. If the thousandths place
of a decimal is four or less, it is dropped and the hundredths place does not change. For
example, rounding 0.843 to the nearest hundredth would give 0.34.

‘If the thousandths place is five through nine, the hundredths place is increased by one.. .'
The decimal 0.846 rounded to the nearest hundredth is 0.85.

Rounding Decimals to the Nearest Tenth

Rounding decimals is very similar to rounding other numbers, If the hundredths and
thousandths places of a decimal is forty-nine or less, they are dropped and the tenths
place does not change. For example, rounding 0.843 to the nearest tenth would give 0.8.

If the hundredths and thousandths places are fifty or more, the tenths place is
increased by one. The decimal 0.866 rounded to the nearest tenth is 0.9

Estimating by front end estimation

Front end estimation mostly produces a closer estimate of sums or dlfferences than the
answer produced by addmg or subtracting rounded numbers

How to estimate a sum by front end estimation:

» Add the digits of the two highest place values
o Insert zeros for the other place values

o Example 1: 4496 + 3745 is estimated to be 8100 by front end estimation (i.e.
4400 + 3700). .

» Example 2: 4496 + 745 is estimated to be 5100 by front end estimation (i.e. 4400
+700).

_;Estimating by front end estimation

Front end estimation generally produces a better estimate of sums or differences than"
rounding before addmg or subtraci:mg

How to Estlmate a difference by front end esumatmn

Subtract the d:glts of the two highest place values
Insert zeros for the other place values

[ -] Q L

Example: 7396 minus 3745 is estimated to be 3600 by front end estimation (i.e.
7306-3700). - . _




Estimating a sum by roundﬁn@

A quick way to estimate the sum of two numbers is to round each number and then
add the rounded numbers. This probably won't be the exact answer but it may be close
enough for some purposes.

How to Estimate a sum by rounding.

o Round each term that will be added
= Add the rounded numbers

Seme uses of rounding

o Checking to see if you have enough money to buy what you want.
o Getting a rough idea of the correct answer to a problem

Improvmg an Estimate of a sum by rounding

A quick way to estimate the sum of two numbers is to round each number and then .
add the rounded numbers. This probably won't be the exact answer but it may be close
enough for some purposes.

How to Estimate a sum by Rounding.

» Round each term that will be added
¢« Add the rounded numbers

An estimate can sometimes be improved. If the sum of 345 + 440 were estimated, we
would round 345 to 300 and 440 to 400. The estimate would be 300 + 400 or 700. Both
numbers were rounded down. The number 345 was rounded down by 45 and 440 was
rounded down by 40. Adding 45 + 40 gives 85, which rounds to 100. Therefore, a better
estimate would be 800. The actual sum is 785.

How to Improve the Estimate.

o Round each term that will be added

o Add the rounded numbers

» If both are rounded down or both rounded up see if the amount of rounding is
more than 50. If it is, add or subtract 100 to the estimate.

» If one number is rounded down and the other is rounded up a closer estimate
will not be produced by this method.

Some uses of rounding are:

s Checking to see if you have enough money to buy what you want.
» Getting a rough idea of the correct answer to a problem
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Estimating a difference by rounding

A quick way to estimate the difference between two numbers is to round each number
and then subtract the rounded numbers. This probably won't be the exact answer but
it may be close enough for some purposes.

¢« Round each term that will be subtracted
¢ Subtract the rounded numbers

An estimate can sometimes be improved. If the sum of 645 - 450 were estimated, we
would round 645 to 600 and 450 to 500. The estimate would be 600 - 500 or 100. One
number was rounded down and the other was rounded up. The number 645 was
rounded down by 45 and 450 was rounded up by 50. Adding 45 + 50 gives 95, which
rounds to 100. Therefore, a better estimate would be 200. The actual difference is 195.

How to Improve the Estimate.

» Round each term that will be subtracted

» Subtract the rounded numbers

o If one is rounded down and the other up see if the amount of rounding is more-
than 50. If it is add 100 to or subtract 100 from the estimate.

s If both numbers are rounded down or both are rounded up a closer estimate -
will not be produced by this method.
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Statistics

http://www.aaamath.com/B/sta.htm

» Statistical Mean or Average - 1 digit numbers
o Statistical Median - 1 digit pumbers

o Statistical Range - 1 digit numbers

o Statistical Mode

o Statistical Mean or Average - 2 digit numbers
o Statistical Median - 2 dipit numbers

o Statistical Range - 2 digit numbers

o Statistical Mean or Average - 3 digit numbers
o Statistical Median - 3 digit numbers

» Statistical Range - 3 digit numbers

Statistical Mean

The statistical mean is commonly called the average:
To find the mean of a group of numbers:

» Add the numbers together
« Divide by how many numbers were added together

Statistical Median

The statistical median is middle number of a group of numbers that have been
arranged in order by size. If there is an even number of terms, the med:an is the mean
of the two middle number s: '
To find the median of a gi‘oup of numbers:

o Arrange the numbers in order by size

o If there is an odd number of terms, the median is the center term.
« Ifthere is an even number of terms, add the two middle terms and divide by 2.

Statistical Range

The statistical range is the difference between the lowest and highest valued numbers
in a set of numbers.

To find the range of a group of numbers:

o Arrange the numbers in order by size
o Subtract the smallest number from the largest number.



Statistical Mode

The statistical mode is the number that occurs most frequently in a set of numbers.

Exponents.

» Evaluate Squares

e Evaluate Squares 11

o Evaluate Cubes

o Evaluate Exponents

» Evaluate Integers with Exponents
» Powers by Multiplication

Calculations involving exponents.

o Areaofa Square

o Areaof a Circle

e Surface Area of a Cube

o Surface Area of a Cylinder
e Volume of a Cube
 Volume of a Cone

o Volume of a Cylinder
= Volume of a Sphere

To find the mode of a group of numbers:

o Arrange the numbers in order by size.

o Determine the number of instances of each numerical value.

o The numerical value that has the most instances is the mode.

> There may be more than one mode when two or more numbers have an equal
number of instances and this is also the maximum instances

» A mode does not exist if no number has more than one instance.

Example: The mode 02, 4,5,5,5,7,8,8,9, 12 is 5.
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~ Exponents

httn://W\f.mathleague.cdt_hfheE:b/decwholeexp/decwholeexp.htm#exponents
Exponents (Powers of 2, 3, 4, ...}
Exponential notation is useful in situations v_&:fhefe the same number is multiplied repeatedly.
The number being multiplied is called the basé, and the exponent tells how many times the base is
multiplied by itself.
Example:
4 x4 x4 %4 x4 x4 = 4°
The base in this example is 4, the exponent is_'ﬁ. |
We refer to this as four to the sixth power, or four to the power of six.
Examples:
2 x2x2=23=8§
1.17=11x1.1=121
0.5°=0.5 % 0.5 % 0.5=0.125
10%=10% 10 x 10 x 10 x 10 % 10= 1000000 -

Observe that the base may be a decimal.

Special Cases:
A number with an exponent of two is referred to as the square of a number.

The square of a whole number is known as a pe:fect square. The numbers 1, 4, 9, 16, and 25 are all perfect

squares.

A number with an exponent of three is referred to as the cube of a number.

The cube of a whole number is known as a per -fect cube. The numbers 1, 8, 27, 64, and 125 are all perfect

cubes.
Note:

A ?umber written with an exponent of 1 is the same as the given number.
23" =23,
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Pre-Algebra and Algebra Word Problems

http://www.mathgoodies.com/lessons/vol7/challense vol7.html
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Order of ( '@@s«aﬁms

Rule 1: F1rst perform any calculations msxde parentheses
Rule 2: Next perform all multiplications and divisions, worklng from left to right.
Rule 3: Lastly, perform all additions and subtractions, working from left to right.

http://www.mathgoodies.com/lessons/vol7/order operations.html

When performing arithmetic operations there can be only one correct answer.
We need a set of rules in order to avoid this kind of confusion. Mathematicians
have devised a standard order of operations for calculations involving more
than one arithmetic operation.

Example 1: Evalnate each arithmetic expression using the rules for
order of operations.
a) 6+7x8 c) (25-11)x3
b) 16 8 2 d) 6x(5+4) 3 7
layi[6+7x8 H=6+56l]= Niultiplication (Rule 2), then addition (Rule
1. 62 13). g
TJ—)—I 16+8-2 | = 2 =0 D1v1310n (Ruie 9) then subtractlon (Rule 3)
c) (2"5 - 11} x3 =14x3 = || Parentheses (Rule 1), then multiplication ‘
42 ||(Rule2). PR
:1)—%;6);(5%-4)-1-3—7% =6x9.—1—3—7 Parentheses(Ru}el) -
H6x9+3-7 = 54 3 7 Perform mult:phcaﬁon before division since
! ""_I - _._...,,.W i , e — mu}tipiication iS to the left of division in the
I =18-7 | problem (Rule 2). L
[ fis-7 =1 Subtraction (Rule 3) .
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In Example 1(d), you will notice that multiplication and division were performed from left
to right. According to Rule 2, since multiplication occurred first in the problem, it was
performed first. Let's look at another example.

Example 2: Evaluate each arithmetic expression using the rules
for order of operations.
a) 150+(@+3x8)-5
b) 8x7+28+(12+16)-3
c) 9-5+(8-3)x2+6
9 |[150-6+3x8)-5  [=150+(6+24)-$ || Evaluate operations within parenthesis

first (Rule 1). Perform multiplication -

|
Ri
10 @+2-5  {[=150+30-5 |l fist (Rule2), then addition (Rule3).
'159+3055 =5-5 | ||Perform division (Rule2).
N =0 |Perfom subiraction (Rule3).

ib)

8x7+28+ uz+1®
3

’w8x7+98 28 -
3 |

Parentheses (Rule 1).

e

8x7+28+28-3

“56+28 28 - 3

Perform multiplication before division

. e ~—————=}since multiplication is to the left of
56 +28+28-3 = 56 + 1 -3 division in the problem (Rule 2)
é 56+1-3 =57-3 Perform addition before subtraction
el b e e e e e G dition s to the left of
57 3 =54 subtractlon in the probiem (Rule 3)

9 5+ (8 3)x2+6

—-9 5 Sx2+6

Parentheses (rule 1).

0-5+5x2+6

29—Ix2+6

- | since division is to the left of

Perform division before multiplication

9-1x2+6 = 9 2+6 multiplication in the problem (Rule 2).

9-2+6 1 =T7+6 Perform subtraction before addition %
e | DU EE— — == | since subtraction is to the left of

7+6 =13 addltlon in the problem (Rule 3).

In Example 2, multiplication and division are performed in the order in which they occur in
the problem (Rule 2). The same thing holds for addition and subtraction (Rule 3).




Example 3: Evaluate the arithmetic éx'lﬂ'r'es'.‘siorilbéldw.::

25-6
B+3

Solution:  When a problem includes a fraction bar (also called a vinculum), perform all
calculations above and below the fraction bar BEFORE the division.

36-6 . {36—6)
So s is really RISy
(36-6) 30

P2+r3y B =2

Example 4: Write an arithmetic expression for this problem. Then evaluate the expression using
the order of operations.

Mr. Smith charged Jill $32 for parts and $15 per hour for labor to repair her bicycle. -
If he spent 3 hours repairing her bike, how much does Jill owe him?

1D+3x15 =32+3x15 =32+45= 7]
Solation:  Jill owes Mr. Smith $77.

Summary: When evaluating arithmetic expressions, the order of operations is:

1: Simplify all operations inside parentheses.
2: Perform all multiplications and divisions, working from left to right.
3: Perform ali additions and subtractions, working from left to right.

Exercises

Directions: Complete each exercise by applying the rules for order of operations. Click once
in an ANSWER BOX and type in your answer; then click ENTER. After you click ENTER,
a message will appear in the RESULTS BOX to indicate whether your answer is correct or
incorrect. To start over, click CLEAR.

http://www.mathgoodies.com/lessons/vol7/order operations.html
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Nhen faced with an expression like 4x + 5(3x -~ 12), what do we do first? Let's see:
PEMDAS says work in parentheses first, but 3x and 12 are unlike. Hmim, let's try the
distributive Jaw:

iplifying Expressions

4x +5(3x - 12)
= 4x -+ 5(3x) - 5(12)
=4x + 15% - 60
= 19x - 60 . This problem was no problem!
What about (4x + 5)(3x - 12) 7 Is this the same as 4x + 5(3x - 12) ?
No, the parentheses change it. Here we can use the distributive law twice:
(4x +5)(3x - 12)
= (4x + 5)(3x) - 4x + 5)(12)
= 12x"2 + 15x% - 48x - 60 (remember to change the sign on that last term)

= 12x"2 - 33x - 60 . That worked, but it was long.

Is this the only way? No. The best way? No. Use the "FOIL system":

First, Outside, Inside, Last.
'(4x +5)(3x - 12)

= @0(3X) - (4(12) + (5)(3) - (5)(12)
= 12x"2 - 48x + 15x - 60 = 12x"2 - 33x - 60. Better!

Here's another example: . . .
n+3N@-3)=n2-3n+3n-9=n"2-9,

Notice the "middle terms" cancel, and we're left with what's called the dlfference of two squares

In general, (a + b)(a - b) = a"2 - b2, Also see the factoring sectlon
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Evaluating Expressions with one Variable

A mathematical expression can have a variable as part of the expression. If x=3, the
expression 7x + 4 becomes 7 * 3 + 4 which is equal to 21 + 4 or 25. To evaluate an
expression with a variable, simply substitute the value of the variable into the
expression and simplify. '

. Evaluating Expressions with two Variables

A mathematical expression can have variables as part of the expression. If x=3, and
y=5, the expression 7x +y - 4 becomes 7 * 3 +5 - 4 which is equal to 21 + 5 - 4 or 22. To
evaluate an expression with two or more variables, substitute the value of the variables
into the expression and simplify. |

Equations 1

An equation is a mathematical statement that has two expressions separated by an
equal sign. The expression on the left side of the equal sign has the same value as the
expression on the right side.

One or both of the expressions may contain variables. Solving an equation means
manipulating the expressions and finding the value of the variables.

An example might be:x = 4+8
to solve this equation we would add 4 and 8 and find that x = 12.

'}Equations 2

An equation is a mathematical statement that has two expressions separated by an
equal sign. The expression on the left side of the equal sign has the same value as the
expression on the right side.

One or both of the expressions liiay contain variables. Solving an equation means .
manipulating the expressions and finding the value of the variables. -

An example might be:x -3 =35

To keep an equation equal, we must do exactly the same thing to each side of the
equation. If we add (or subtract) a2 quantity from one side, we must add (or subtract)
that same quantity from the other side.

to solve this equation we would add 3 to both sides. The equation would becomex -3 +

3=5+ 3, This becomes x=5+3 orx=38.
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Equations 3

An equation is a mathematical statement that has two expressions separated by an
equal sign. The expression on the left side of the equal sign has the same value as the
expression on the right side.

One or both of the expressions may contain variables. Solving an equation means
manipulating the expressions and finding the value of the variables.

For example solve the equation: 7x =21

To keep both sides of an equation equal, we must do exactly the same thing to each
side of the equation. If we multiply (or divide) one side by a quantity, we must multiply
(or divide) the other side by that same quantity. :

In order to solve this equation we would divide both sides by 7. The equation would
become 7x/7 = 21/7. When simplified, this would become x =21/7 or x =3.

It is possible to substitute the value of x back into the original equation 7*3=21.

EQuaﬁons4

An equation is 2 mathematical statement that has two expressions separated by an
equal sign. The expression on the left side of the equal sign has the same value as the
expression on the right side.

One or both of the expressions may contain variables. Solving an equation means
manipulating the expressions and finding the value of the variables.

For example solve the equation: 7x =21 _

To keep both sides of an equation equal, we must do exactly the same thing to each
side of the equation. If we multiply (or divide) one side by a quantity, we must multiply
(or divide) the other side by that same quantity.

In order to solve this equation we would divide both sides by 7. The equation would
become 7x/7 = 21/7. When simplified, this would become x = 21/7 or x = 3.

It is possible to substitute the value of x back into the original equation 7*3=21.
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Equatﬁons 5

An equation is a mathematical statement that has two expressions separated by an .
equal sign. The expression on the left side of the equal sign has the same value as the .- -
expression on the right side.

One or both of the expressions may contain variables. Solving an equaﬁon means
manipulating the expressions and finding the value of the variables.

For example solve the equation: 8x-2=14 - '

To keep both sides of an equation equal, we must do exactly the same thmg to each
side of the equation. First, add two to each side of the equation so that 8x-2+2*14+2 or .
8x=16. If we multiply (or divide) one side by a quantity, we must multxply (or divide)
the other side by that same quantity.

In order to solve this equation we would divide both suies by 8 The equatlon would
become 8x/8 = 16/8. When simplified, this would become x = 16/8 or x = 2.

It is possible to substitute the value of x back into the original equation 8%2-2=14.

Solvmg an Inequainty

An inequality is similar to an equation. There are two expressions separated by a.
symbol that indicates how one expression is related to the other. In an equation such as
7x = 49, the = sign indicates that the expressions are equivalent. In an inequality, such
as 7x > 49, the > sign indicates that the left side is larger than the right side.

To solve the inequality 7x > 49, we follow the same rules that we did for equations. In
this case, divide both sides by 7 so that x > 7. This means that x is a value and it is
always larger than 7, and never equal to or less than 7 ' : :

The "less than" symbol (<) may also be seen in mequalities‘f- SR T
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Addition Eqguations

Addition equations with 1 digit numbers
http://www.aaamath.com/B/equl8cx2.htm

An equation is a mathematical statemeni that has an expression on the left side of the

equals sign (=) with the same value as the expression on the right side. An example of
an equation is 2 +2 =4, -

One of the terms in an equation' may not be known and needé to be determined. The
unknown term may be represented by a letter such as x (e.g. 2 +x = 4). The equation is

solved by finding the value of the unknown x that makes the two sides of the equation
have the same value. ' '

Use the subtractive equation property to find the value of x in ,a'ddition equations. The
subtractive equation property states that the two sides of an equation remain equal if
the same number is subtracted from each side. '

Example:

S5+x=12

5+x-5=12-5

J+x=17

x=17

Check the answer by substituting (7) for x in the original equation. The answer is

correct if the expressions on each side of the equals sign have the same value,
5+7=12 '

Addition equations with 2 digit numbers
http://www.aaamath.com/B/equ27fx2.htm

An equation is 2 mathematical statement that has an expression on the left side of the

equals sign (=) with the same value as the expression on the right side. An example of
an equation is 22 + 22 = 44,

One of the terms in an equation may not be known and needs to be determined. The
unknown term may be represented by a letter such as x (e.g. 22 + x = 44). The equation
is solved by finding the value of the unknown x that makes the two sides of the
equation have the same value.

Use the subtractive equation property to find the value of x in addition equations. The

subtractive equation property states that the two sides of an equation remain equal if
the same number is subtracted from each side.
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Example:

50+x=120

50 +x-50=120-50

0+x=170

x =170 _

Check the answer by substituting (70) for x in the original equation. The answer is

correct if the expressions on each side of the equals sign have the same value.
50+70=120 .

Addition equations with 3 digit numbers
http://www.aaamath.com/B/equ38ix2.htm

An equation is 2 mathematical statement that has an expression on the left side of the
equals sign (=) with the same value as the expression on the right side. An example of
an equation is 222 -+ 222 = 4222,

One of the terms in an equation may not be known and needs to be determined. The
unknown term may be represented by a letter such as x (e.g. 222 + x =444), The -
equation is solved by finding the value of the unknown x that makes the two sides Of
the equation have the same value.

Use the subtractive equation property to find the value of x in addition equations. The
subtractive equation property states that the two sides of an equation remain equal if
the same number is subtracted from each side.

Example:

500 +x =1200

500 +x - 500 = 1200 - 500

0 +x="700 .

Check the answer by substltutmg (700) for x in the original equatmn The answer is
correct if the expressions on each side of the equals sign have the same value '
500 + 700 =1200 B -

Addltaon equations with 4 digit numbers
- http://www. aaamath.com/B/equ38jx2. htm o

An equation is a mathematical statemént that has an eXpréssi'on'_'_on the left sxde of ﬂle___ o
equals sign (=) with the same value as the expression on the right side. An example of

an equation is 2222 -+ 2222 = 4444,

One of the terms in an equatlon may not be known and needs to be determmed The -

unknown term may be represented by a letter such as x (e.g. 2222 + x = 4444).
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The equation is solved by:.f_il_l_d.ilig__thé 'ﬁélu_e of the unk_nown x; 't_halt_ makes the f’Wo sides
f the equation have the same value. | R .

Use the subtlactwe éQtjéﬁéﬁ_ property to ﬁnd_fhé value of x in addition equations. The
subtractive equation property states that the two sides of an equation remain equal if
the same number is subtracted from each side.

Example: 5

5000 +x=12000 _

5000 + x - 5000 = 12000 - 5000

0 +x = 7000

x=7000 . o |
Check the answer by substituting (7000) for x in the original equation. The answer is
correct if the expressions on each side of the equals sign have the same value.

5000 + 7000 = 12000 -

Addition equations with 5 digit numbers
hitp://www.aaamath.com/Blequ516x2.htm

An equation is a mathematical statement that has an expression on the left side of the
aquals sign (=) with the same value as the expression on the right side. An example of
an equation is 22222 + 22222 =.44444, Co R :

One of the terms in an equation may not be known and needs to be determined. The
unknown term may be represented by a letter such as x (e.g. 22222 +x = 44444). The
equation is solved by finding the value of the unknown x that makes the two sides of
the equation have the same value.

Use the subtractive equation property to find the value of x in addition equations. The
subtractive equation property states that the two sides of an equation remain equal if
the same number is subtracted from each side. T

Example:

50000 + x = 120000

50000 + x - 50000 = 120000 - 50000

0 +x="70000

x = 70000

Check the answer by substituting (70000) for x in the original equation. The answer is

correct if the expressions on each side of the equals sign have the same value.
50000 + 70000 = 120000 '
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Addition equations with 6 digit numbers
http://www.aaamath.com/B/equ516x3.htm

An equation is a mathematical statement that has an expression on the left side of the

equals sign (=) with the same value as the expression on the right side. An example of
an equation is 222222 + 222222 = 444444,

One of the terms in an equation may not be known and needs to be determined. The
unknown term may be represented by a letter such as x (e.g. 222222 + x = 444444). The
equation is solved by finding the value of the unknown x that makes the two sides of
the equation have the same value.

Use the subtractive equation property to find the value of x in addition equations. The
subtractive equation property statés that the two sides of an equation remain equal if
the same number is subtracted from each side,

Example:

500000 + x = 1200000

500000 + x - 500000 = 1200000 - 500000

0 + x = 700000

x = 700000

Check the answer by substituting (700000) for x in the original equation. The answer
is correct if the expressions on each side of the equals sign have the same value.
500000 + 700000 = 1200000




btraction Equations
_ Subtraction equations with 1 digit numbers
. http://www.aaamath.com/B/equl8dx2.htm |
An equation is a mathematical statement such that the expression on the left side of the

equals sign (=) has the same value as the expression on the right side. An example of an
equation is 6 -4 = 2. o SRR

One of the terms in an equaﬁon mﬁy not be know and needs to be deternined. Often
this unknown term is represented by a letter such as x. (e.g. x-4=2). .

The solution of an equation is finding the value of the unlmown x To find the ?al_ue of _
x we can use the additive equation property which says: The two sides of an equation
remain equal if the same number is added to each side.

Example: x-5=7

Xx-5+5=T7+5
x-0=12
x=12 Check the answer by substituting the value of x (12) back into the

12-5=7 equation.

Subtraction equations with 2 digit numbers -
http://www.aaamath.com/B/equ28fx2.htm

An equation is a2 mathematical statement such that the expression on the left side of the

equals sign (=) has the same value as the expression on the right side. An example of an
equation is 60 - 40 = 20. e en e

One of the terms in an equation may not be know and needs to be determined. Often
this unknown term is represented by a letter such as x. (e.g. x - 40 = 20).

The solution of an equation is finding the value of the unknown x. To find the value of
x we can use the additive equation property which says: The two sides of an equation
remain equal if the same number is added to each side.

Example:
x-50="70
x-50+50="70-+50
x-0=120

x =120

Check the answer by substituting the value of x (1 20) back into thé equation.
120 -50 =170
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Subtraction equations with 3 digit numbers
http:/lwww.aaamath.com/B/egu38mx2.htm

An equation is a mathematical statement such that the expression on the left side of the
equals sign (=) has the same value as the expression on the right side. An example of an
equation is 600 - 400 = 200. SR

One of the terms in an equation may not be know and needs to be determined. Often -
this unknown term is represented by a letter such as x. (e.g. x - 400 = 200).

The solution of an equation is finding the value of the unknown x. To find the value of
X we can use the additive equation property which says: The two sides of an equatlon
remain equal if the same number is added to each side. :

Example:

x - 500 =700

x - 500 + 500 = 700 + 500

x-0=1200

x=1200

Check the answer by substituting the value of x (1200) back into the equatlon
1200 - 500 = 700

Subtraction equations with 4 digit numbers
http://www.aaamath.com/B/equ38ix2.htm

An equation is a mathematical statement such that the expression on the left side of the

equals sign (=) has the same value as the expression on the right side. An example of an
equation is 6000 - 4000 = 2000.

One of the terms in an equation may not be know and needs to be determined. Often
this unknown term is represented by a letter such as x. (e.g. x - 4000 = 2000).

‘The solution of an equation is finding the value of the unknown x. To find the value of .
X we can use the additive equation property which says: The two sides of an equation
remain equal if the same number is added to each side.

Example:

x - 5000 = 7000

x - 5000 + 5000 = 7000 + 5000

x - 0=12000

x =12000

Check the answer by substituting the value of x (12000) back into the equation.
12000 - 5000 = 7000
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Subtraction equam@ns with 5 eﬁﬁgsﬁ numbers
hﬁ:p //WWW aaamath eom/B/eauSdel htm b

An equation is a mathematleal statement such that the expressxon on the left sxde of the .

equals sign (=) has the same value as the expressmn on: the ught side..An. e:xample of an.
equatlon is 69000 40000 20000 : . .

One of the terms in an equatien may not be I{new and needs to be dete1 mmed Often
this unknown term is rep1 esented by a lettel such.as x..(e.g. x - 40000 = 20000). .

The solution of an- equatmn is: findm« the value of the unknown X. To ﬁnd the value of
x we can use the additive equation property which says: The two 51des ef an equa’ﬂon
remain equal if the same number is added to each side.

Example:

x - 50000 = 70000

x - 50000 + 50000 = 706000 + 50000

x - 0 =120000

x = 120000 .

Check the answer by substltutlng the value of X (120000) back into the equat:on
120000 - 50000 = 70000 .

Subtraction equations with 6 digﬁtnumbers
http //WWW aaamath eomlB/equSMXS htm '

An equation is a mathematical statement such that the expression on the left sxde of the

equals sign (=) has the same value as the expresswn on the rlght mde An example of an
equation is 600000 - 400000 200000 ' i : :

One of the terms in an equation may not be know and needs to be determined. Oftén
this unknown term 1s represented by a letter such as x (e g. X~ 400000 200000)

The solution of an equation is finding the value of the unknown x. To ﬁnd the value of
x we can use the additive equation property which says: The two s1des of an equatlon
remain equal if the same number is added to each side. - : :

Example:

x - 500000 = 700000

x - 500000 + 500000 = 700000 + 500000
x - 0 = 1200000

x = 1200000

Check the answer by substituting the value of x (120000) back into the equatmn
1200000 - 500000 = 700000
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Addition Equations
Addition equations with 1 digit integers
http://www.aaamath.com/B/equ65 x2.htm

An equation is a mathematical statement that has an expression on the left side of the
equals sign (=) with the same value as the expression on the right side. An example of
an equation is 2 + (- 6) = - 4. One of the terms in an equation may not be know and .

needs to be determined. Often this unknown term is represented by a letter such as x.
(e.g. 2 +x=-4). C
The solution of an equation is finding the value of the unknown x. To find the value of
x we can use the subtractive equation property which says: ""The two sides of an
equation remain equal if the same number is subtracted from each side.”" We may also
use the additive equation property which says: "The two sides of an equation remain:
equal if the same number is added to each side.”

Example:

-5+x=4

-5+x+5=4+5

0+x=9

x=9

Check the answer by substituting the answer (9) back into the equatlon

-5+9=4

Addition equations with 2 digit integers -
http://www.aaamath.com/B/egu65 x3.htm

An equation is a mathematical statement that has an expression on the left side of

the equals sign (=) with the same value as the expression on the right side. An example
of an equation is 20 + (- 60) = - 40.

One of the terms in an equation may not be know and needs to be determined. Often

this unknown term is represented by a letter such as x. (e.g. 20 + x = - 40).

The soiutlon of an equation is finding the value of the unknown x. To find the value of | '_ _

x we can use the subtractive equation property which says: "The two sides of an
equation remain equal if the same number is subtracted from each side." We may also
use the additive equation property which says: "The two sides of an equation remain.
equal if the same number is added to each side." :

Example:
-50+x =40
-50+x+50=40+50
0+x=90
x=90
Check the answer by substituting the answer (90) back into the equation.
- 50+ 90 =40
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Addition equations with 3 digit integers
http://www.aaamath.com/B/equ75_x2.htm . .
An equation is a mathematical statement such that the expression on the left side of the

equals sign (=) has the same value as the expression on the right side. An example of an
equation is 2_06 + (- 600) = - 400.

One of the terms in an equation may net be know and needs to be determined. Often
this unknown term is represented by a letter such as x. (e.g. 200 + x = - 400).

The solution of an equation is finding the value of the unknown x. To find the value of
x we can use the subtractive equation property which says: The two sides of an
equation remain equal if the same numbér is subtracted from each side. We may also
use the additive equation property which says: The two sides of _a_n_eq_uatibn remain
equal if the same number is added to each side. : |

Example:

- 500 + x = 400

- 500 + x + 500 = 400 + 500

0+x=900

x = 900 L _ L

“beck the answer by substituting the answer (900) back into the equation.

Addition equations with 4 digit integers

http://www.aaamath.com/Blequ85_x3.htm

An equation is a mathematical statement such that the expression on the left side

of the equals sign (=) has the same value as the expression on the right side. An_

example of an equation is 2000 + (- 6000) = - 4000. o

One of the terms in an equaﬁon _may n’_of_be know and.hée_d:s'tb be de_t_eﬁ-m:i.n_ed-
Often this unknown term is represented by a letter such as x. (e.g. 2000 + x =~
4000). L | |

The solution of an equation is finding the value of the unknown x. To find the
value of X we can use the subtractive equation property which says: The two
sides of an equation remain equal if the same number is subtracted from each
side. We may also use the additive equation property which says: The two sides

of an equation remain equal if the same number is added to each side.
Example:

- 5000 + x = 4000

. 5000 + x + 5000 = 4000 + 5000

0+ x = 95000

x=9000

Check the answer by substituting the answer (9000) back into the equation.

- 5000 + 9000 = 4000
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Integer Subtraction Equations
Subtraction equations with 1 digit integers

http://www.aaamath.com/Blequ65 x4.htm
An equation is 2 mathematical statement such that the expression on the left side
of the equals sign (=) has the same value as the expression on the right side. An
example of an equationis -2 - (- 6) = 4.

One of the terms in an equation may not be know and needs to be determined.
Often this unknown term is represented by a letter such as x. (e.g. -2 +x=4).

The solution of an equation is finding the value of the unknown x. To find the
value of x we can use the subtractive equation property which says: The two
sides of an equation remain equal if the same number is subtracted from each
side. We may also use the additive equation property which says: The two sides

of an equation remain equal if the same number is added to each side.
Example:
X-(-5)=4
x+5=4
x+5-5=4-5
x+0=-1
x=-1
Check the answer by substituting the answer (- 1) back into the equation.
-1-(-5)=4
Subtraction equations with 2 digit integers

hitp:/lwww.aaamath.com/Blequ65 x5.htm
An equation is 2 mathematical statement such that the expression on the left side
of the equals sign (=) has the same value as the expression on the right side. An
example of an equation is - 20 - (- 60) = 40.
One of the terms in an equation may not be know and needs to be determined.
Often this unknown term is represented by a letter such as x. (e.g. - 20 + x = 40).
The solution of an equation is finding the value of the unknown x. To find the
value of x we can use the subtractive equation property which says: The two
sides of an equation remain equal if the same number is subtracted from each
side. We may also use the additive equation property which says: The two su:les
of an equation remain equal if the same number is added to each suie '

Example:

x - (- 50) =40

x+50~=40

x+50-50=40-50

x+0=-10

x=-10

Check the answer by substituting the answer ( - 10) back into the equation.
-10-(-50)=40
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Subtraction equations with 3 digit integers
http://www.aaamath.com/B/equ75_x3.htm

An equation is a mathematical statement such that the expression on the left side
of the equals sign (=) has the same value as the expression on the right side. An
example of an equation is - 200 - (- 600) =400. S
One of the terms in an equation may not be know and needs to be determined.
Often this unknown term is represented by a letter such as x. (e.g. - 200 + x =
The solution of an equation is finding the value of the unknown x. To find the
value of X we can use the subtractive equation property which says: The two
sides of an equation remain equal if the same number is subtracted from each
side. We may also use the additive equation property which says: The two sides
of an equation remain equal if the same number is added to each side.

Example:

X - (- 500) = 400

x + 500 =400

¥ + 500 - 500 = 400 - 500

x+0=-100

x=-100

Check the answer by substituting the answer ( - 100) back into the equation.

- 100 - (- 500) = 400

Subtraction equations with 4 digit integers
hitp://www.aaamath.com/Blequ85_x2.htm
An equation is a2 mathematical statement such that the expression on the left side

of the equals sign (=) has the same value as the expression on the right side. An
example of an equation is - 2000 - (- 6000) =4000.

One of the terms in an equation may not be know and needs to be determined.
Often this unknown term is represented by a letter such as x. (e.g. - 2000 +x=
4000). '

The solution of an equation is finding the value of the unknown x. To find the
value of X we can use the subtractive equation property which says: The two
sides of an equation remain equal if the same number is subtracted from each
side. We may also use the additive equation property which says: The two sides
of an equation remain equal if the same number is added to each side.

Example:

x ~ (- 5000) = 4000

x + 5000 = 4000

x + 5000 ~ 5000 = 4000 - 5000

x + 0=~ 10060

x = - 1000

Check the answer by substituting the answer (- 1000) back into the equation.
- 10900 - (- 5000) = 4000
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On-Line Practice
Algebra Solutions

http://'www.gomath.com/algebra.himl

Prime Numbers Prime Factorization
http://amby.com/educate/math/2-1_fact.him| |
An integer greater than one is prime if its only positive divisors are itself

and one (otherwise it is composite). For example: 15 is composite because 1t'

has the two prime divisors 3 and 5.
The first i,QGQ_prime_g - This is a list of the first 1,000 primes

There are different methods which can be utilized to find the prime factorization of a
number. One way is to repeatedly divide by prime numbers:

EXAMPLE 1. Prime factorization of 96 (bv division):

06=2%2%2%2%2%3

EXAMPLE 2. Prime factorization of 120 (by division):

120 +2 =60

60 +2 =30
30+2=15
15+3=5
5+5=1

120=2%2%2%3%5

Another way to approach the task is to choose ANY pair of factors and spht these factors
until all the factors are prime:
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96 o120

N N

g + 12 10 + 42
ANEAY A A
4% 4+3 245 443

A A
242 2+2 2+2

2425224243206 25242+345=120

Traditionally, the factors are listed in order fmm least to gfeatesf. _

While the product would be the same 1egardless of the order of the factors,
it is much easier to compare or evaluate expressions if the factors are listed
in this order.

Determining the prime factors can be challenging. While it's good to know HOW to do i,
on most standardized tests you'll only have to select the one r zghr answer choice to show
that you understand the concept. o : :

The CORRECT answer:
must be only PRIME numbers
must multiply together to give the specified quantlty
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‘Greatest Common Factor
http://www.aaamath.com/fra66g-grt-com-fac.html

The Greatest Common Factor is the largest number that is 2 common factor of
two or more numbers.

To find the greatest common factor:

¢ Determine if there is a common factor of the numbers. A common
factor is a number that will divide into both numbers evenly. Two is
a common factor of 4 and 14.

» Divide both of the numbers by this common factor.

' Repeat this process with the resulting numbers until there are no
more common factors.

- Multiply all of the common factors together to get the Greatest
Commeon Factor

Least Common Multiple
http://www.aaamath.com/B/fra66ix2. htm

The Least Common Multiple (LCM) is the smallest number that two or more
numbers will divide into evenly.

How to find the Least Common Multiple of two numbers:

» Find the Greatest Common Factor (GCF) of the numbers
o Multiply the numbers together
« Divide the product of the numbers by the GCF.

Example: Find the LCM of 15 and 12

» Determine the Greatest Common Factor of 15 and 12 which is 3

 Kither multiply the numbers and divide by the GCF (15%12=180,
180/3=60)

» OR - Divide one of the numbers by the GCF and multiply the
answer times the other number (15/3=5, 5*12=60)




http://www.aaamath.com/B/fra72ax2.htm

A number may be made by multiplying two or more other numbers together.
The numbers that are multlphed together are called factors of the final number.
All numbers have a factor of one since one multiplied by any number equals that
number. All numbers can be divided by themselves to produce the number one.
Therefore, we normally ignore one and the number itself as useful factors.

The number fifteen can be dividéd into two. _fa(_:_fo_fs Wthh ai'e three and five.

The number twelve could be divided into twonfactors which are 6 and 2. Six
could be divided into two further factors of 2 and 3. Therefore the factors of
twelve are 2, 2, and 3.

If twelve was first divided into the factors 3 and 4, the four could be divided into
factors of 2 and 2. Therefore the factors of twelve are still 2, 2, and 3.

There are several clues to'ﬁelp determine factb_r_s.

» Any even number has a factor of two

» Any number ending in 5 has a factor of five -

» Any number above 0 that ends with 0 (such as 10, 30, 1200) has
factors of two and ﬁve

To determine factors see if one of the above rules apply (ends in 5, 0 or an even

number). If none of the rules apply, there still may be factors of 3 or 7 or some
other number.
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Coordinate System

http://math.rice.edu/~lanius/pres/map/mapcoo.htm

Coordinate systems
Numeric methods of representing locations on the earth's surface.
Latitude and Longitude
The most commonly used coordinate system today is latitude and
longitude- angle measures, expressed in degrees, minutes, and -
seconds.

Equator and Prime Meridian '
The Equator and the Prime Meridian are the reference lines used to
measure latitude and longitude. The equator which lies halfway
between the poles is a natural reference for latitude. A line through
Greenwich, England, just outside London, is the Prime Meridian. -

Latitude- Parallels that run east-west.
Longitude- Meridians that run north-south.

Latitude runs from 0° at the equator to 90°N or 90°S at the poles.
These lines of latitude, called parallels, run in an east-west
direction. Lines of longitude, called meridians, run in a north-south
direction intersecting at both poles. Longitude runs from 0 at the
prime meridian to 180° east or west, halfway around the globe.

More on Degrees, Minutes, and Seconds
On the globe one degree of latitude equals apprc)xn:nately 70 miles.
One minute is just over a mile, and one second is around 100 feet,
Length of a degree of longitude varies, from 69 miles at the equator .
to 0 at the poles. Because meridians converge at the poles, degrees -
of longitude tend to 0. -

Longitnde and Time
Since the earth rotates 360 degrees every 24 hours, or 15 degrees
every hour, it's divided into 24 time zones- 15 degrees of longitude
each. When it is noon at Greenwich, it is 10:00 A.M. 30 degrees
W., 6:00 A.M. 90 degrees W., and midnight at 180 degrees on the
opposite side of the earth.

Historical Note
The planet gave no clear direction on selecting the Prime Meridian,
as it did with the equator lying half-way between the poles as the 0
degree of latitude. As late as 1881, there were 14 different prime
meridians still being used on topographic survey maps alone. The
International Meridian Conference of 1884 adopted the Prime
Meridian line passing through the Greenwich Observatory near
London, England. Take a trip down the Prime Meridian and explore
the countries that lie on it.
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Introduction to the @@@mmaﬁ@PE_&@@{&M]7f'
Coordinates Discussion

Mentor: Please, draw a straight horizontal line at the center of your graphing paper. As Wé"_co"unt: "Zero,

one, two, three.." we put the numbers on the line, one number per line of the graph paper. When we count )

backwards, we distinguish the numbers that come before zero by placing a "-" sign in front of them, so it
pgoes: "Two, one, zero..." Make sure that you evenly space the numbers, since the distance from 1 to 2
should be the same as the distance from 2 to 3.

it I
8T -
P
L5

TETATE 2oL 0 4

Student: Minus one, minus two, minus three...

Mentor: What we have now is called a "number line" or "coordinate line.” It can be used to describe where
a point is on the line. To give the exact "address" of a point, we just look at how far the point is from zero,
using a minus sign for numbers to the left of zero. '

Student: So the address of this point (Student highlights 4) is 4, and the address of this point (Student -
highlights -3) is -5. L AU

Mentor: Now we want to get more freedom of movement. We will let our points be anywhere on the
paper, not only on the line. To give an address for the points that are not on the number line we will need to
make a vertical number line. Draw a vertical line through the zero of the horizontal number line. Now label
it with positive numbers above the horizontal number line and the negative numbers below the horizontal
number line. Instead of saying horizontal number line and vertical number line all the time let's call the by
their mathematical names. The horizontal number line is called the x-axis and the vertical number line is
axis. SR



ol R A

We still count from zero, but now we will need more than just
one number to give the exact "address" of a point. For example, can you describe how to get to this point
(Mentor highlights (2, 3) ) from zero? We can think about the grid as streets, and the squares as blocks, so
we are only allowed to go by the grid lines.

Student: Well, I would go up three blocks and then right two blocks.
Mentor: Sure. How else can we get there?

Student: We can first go two blocks to the right, and then three blocks up..
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Student: Or we can go one nght ﬂuee up, and ORne more -

ol ght

Mentor: There are many ways to get from one point to another point. To create a standard way of referring -
to points, mathematicians came to an agreement that they will always name the point after one special way
of walking. Starting from zero, we go all the way to the right or to the left, counting steps: one, two. Then
we go up or down: one, two three steps up. Then we write the number of steps like that: (2,3). Again, the
first number is "left-right," the second "up-down." A minus sign means either left or down. So, if our point
is (-2, -3), we go two steps to the left, and then three steps down. Do you remember the names of our
number lines?

Student: Yes, the horizontal line is called the x-axis and the vertical line is called the y-axis.
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Mentor: Can any one think of 'a better way to describe the address of a point instead of (.l.éﬂqi'gh’t, up |
lown)? - ' BRCTELEEEI S

Student: Could we call the address by the names of the lines?
Mentor: Yes, so the address of a point would be described as (x,y) instead of (left-ri ght, up-down). The

mathematical term for the address of a point is called coordinates. Now does everyone see how the x-axis
and y-axis divide our paper into four sections? SRR

Student: Yes and I bet they have names too! Mentor: You are right! These sections are calied quadrants.

Student: Are they called quadraﬁts because there are four of them and there are four sides to a
quadralateral? bR

Mentor: Good observation! We get our prefix "quad" from the Latin word "quattuor” which means four, -
Each of these quadrants are referred to by a roman numeral.

1. The first quadrant contains all the points with positive x and positive y coordinates and is
represented by the roman numeral 1. o .

2. The second quadrant contains all the points with negative x and positive y coordinates and is
represented by the roman numeral IL.

3. The third quadrant contains all the points with negative x and negative y coordinates and is
represented by the roman numeral II1.

4. The fourth quadrant contains all the points with positive x and negative y coordinates and is
represented by the roman numeral IV.

Student: Will any point that has an address of (positive, negative) be in the fourth quadrant?
Mentor: Yes, but let's use the correct vocabulary. Any point that has coordinates of (positive, negative) is

in the fourth quadrant.
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What is the Simple Coordinates Game

htip://www.shodor.org/interactivate/activities/pcoords/index html#

This activity allows the user to plot points on the coordinate plane and to read the coordinates of a point
plotted by the computer. ‘

The Cartesian coordinate system was formalized by Rene Descartes in the 17th century to help visualize
functions via plotting function values as ordered pairs. In this system a grid of evenly spaced horizontal and
vertical lines is drawn, a center or "origin" is chosen, and horizontal and vertical scales are chosen. Here's
an example: -

774
B . 21D
-Origin(0;0)—+—

T 1
e D e B0

_ 'H({Jrizont.al scale:
1T unit = 2 blocks

b Wy

Ver‘dl"caj scate;™
ITume =1 blogck

Notice that the horizontal and vertical scales are different, but each one considered alone is evenly spaced.
Also, the blue point is labeled with its Cartesian coordinates, the horizontal and vertical movement from
the origin, in that order. This is the mathematical convention for naming points.

Another name for the horizontal movement value is the abscissa, and the vertical movement is the. -
ordinate. These terms are more rare now than they used to be, but you might still hear them being used.
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£ you have decided that using a graph is the best method to relay your message, then there are four
guidelines to remember:

Graphs: four guidel

1. Define your target audience. _
Ask yourself the following questions to help you understand more about your andience and what
their needs are:
» Who is your target audience?
o What do they know about the 1ssue?
» ‘What do they expect to see?
» What do they want to know?
o ‘What will they do with the information?
Determine the message(s) to be transmitted.
Ask yourself the following questions to figure out what your message is and why it is important:
o What do the data show? o
o Is there more than one main message?
o What aspect of the message(s) should be highlighted?
o Can all of the message(s) be displayed on the same graphic?
3. Determine the nature of the message(s).

Consider the following instructions and their appropriate terms when labelling the graph or
describing features of it in accompanying text:

=

l  Ifyourgraph will.. I Usethefollowingterms.. . .
{describe components _[share of, percent of the, smallest, the majorityof
|compareitems lranking, larger than, smaller than, equalto

lestablish a time series _[change, ise, growth, increase, decrease, decline, fluctuation |

[determine a frequency | lrange, concentration, most of, disiribution of xand y by age |
|analyse relationships in data Hincrease with, decrease with, vary with, despite, correspond to, ’

i

jrelateto

|do any combination of the e.g., ‘percentage of dropouts among the 15 to 24 age group has |
lboveactions increasedbecauseof.! ..o

4, “Experiment with different types of graphs and select the most appropriate.
o pie chart (description of components)
o horizontal bar graph (comparison of items and relationships, time series)
o vertical bar graph (comparison of items and relationships, time series, frequency
distribution)
o line graph (time series and frequency distribution)
o scatterplot (analysis of relationships)
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Determining Line Equations

The slope of a line is the quotient of the difference between y-coordinates and the difference between x-
coordinates.

slope = (yz - y1)/(x2 -x1) where (x), y;) and (X3, y2) are any two points on the line, and x,# xa.

The x-intercept of a line is the x-coordinate of a point where the line crosses the the x-axis (y = 0)
x-intercept = (x, 0}

The y-intercept of a line is the y-coordinate of a point where the line crosses the y—axzs (x=0).
y-intercept = (0, y)

Line equation in the standard form is written as ax + by = ¢ (where a, b, and ¢ are numerals, and x and v are
variables). Line equation in the slope-intercept form is written as y = mx + b (where m and b are numerals, and x
and y are variables) in which m is the slope and b is the y-intercept. :

An equation of a line can be derived in four steps if two points are given.

Example: Write an equation of the line passing through the points (-3, 1) and (4, -2).

Answer: Step 1: Find the slope.

x,y1)=(-3,1)
(%2, y2) = (4, -2}

slope = [(-2)-1]/[4-(-3)} = -3/7

Step 2: Write the line equation in the slop&iﬁtercept form with the slope given.
m=-3/7

y=mx+b

= (-3/T)x +b

Step 3: Find the y-intercept through one of the given points.

Through (-3, 1):
1=(-3/7)(-3)+b
1=(9/7)+b

(O/7) +b - (9/7) = 1 - (9/7)
b=(17)-(O/7)
b=-2/7

Through (4, -2):

2= (-3/7)4) +b

2=(-12/7)+b |
(-12/7) +b + (12/7) = (-2) + (12/7) {
b= (-14/7) + (12/7)

b=-2/7
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tep 4: Write the line equation in the slope-intercept form or in the st_an_darﬁ form":wnﬁ the sldpé andthe '
v-intercept given. o R Rt SRR R TR B RO R

y = (-3/T)x + (-2/7)
y = (-3/T)% - (2/7)
7xy="T%[(-3/7)x - (2/7)]

Ty =-3x-2
Ty +3x=-3x-2+3x
3x +Ty=-2

slope-intercept form: y = (-3/7)x + (-2/7)y ory = (-3/T)x - (2/7)
standard form: 3x + Ty = -2

An equation of a line can be derived in three steps if one point and the slope are given.
Example: Write an equation of the line with the slope of 5 passing through the point (-2, -11).

Answer: Step 1: Write the line equation in the slope-intercept form with the slope given.

m=3
y=mx+b
y=5x+b

Step 2: Find the y-infercept through the given point.

Through (-2, -11):
“11=5(-2)+b
-11=(-10)+b

(-10) +b+10=(-11)+ 10
= -]

Step 3: Write the line equation in the slope-intercept form or in the standard form with the slope and the
y-intercept given.

y = 5x + (-1)
y=5x-1
5x-1-y=y-y
S5x-y-1=0
5x-y-1+1=0+1
5x-y=1

slope-intercept form: y=5x + (-l)ory=5x -1
standard form: 5x -y =1
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Slope and y-intercept
attp://www.math.com/school/subject2/lessons/S2U41L.2GL . html

Every straight line can be represented by an equation: y = mx + b. The coordinates of every point on the
line will solve the equation if you substitute them in the equation for x and y.

The slope m of this line - its steepness, or slant - can be calculated like this:

m = change in y-value
change in x-value

The equation of any straight line, called a linear equation, can be written as: y = mx + b, where m is the
slope of the line and b is the y-intercept. k A

The y-intercept of this line is the value of y at the point where the line crosses the y axis. EL
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Slope

http://wvww.math.com/schoo¥/subject2/lessons/S2U4L.2DP.html

We're familiar with the word "slope” as it relates to mountains. Skiers and snowboarders refer to "hitting
the slopes." On the coordinate plane, the steepness, or slant, of a line is called the slope. Slope is the ratio of
the change in the y-value over the change in the x-value. Carpenters and builders call this ratio the "rise
over the run." Using any two points on a line, you can calculate its slope using this formuia.

. - change inyvalue _ rise
slope = Chamge nxvalue ~ fun

Let's use these two points to calculate the slope m of this line.
A=(1,1)and B =(2,3)

o
=

a e

T O I -
[ U {

Y

o s b @M
b

Subtract the y value of point A from the y-value of point B to find the change in the y value, which is 2.
Then subtract the x value of point A from the x value of point B to find the change in x, which is 1. The
slope is 2 divided by 1, or 2.

When a line has positive slope, like this one, it rises from left to right.

WATCH OUT! Always use the same order in the numerator and denominator!

Tt doesn't really matter whether you subtract the values of point A from the values of point B, or the values
of point B from the values of point A. Try it - you'll get the same answer both ways. But you must use the

same order for both the numerator and denbm_inator!

You can't subtract the y value of point A from the y value of point B, and the x value of point B from the x
value of point A - your answer will be wrong.

Let's look at another line. This line has a negative slope, it falls from left to right. We can take any two
points on this line and find the slope. Let's take C (0, -1) and D (2, -5).
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Using these two points, we can calculate the slope of this line. We subtract the y value of point C from the
y value of point D, and the x value of point C from the x value of point D, and divide the first value by the
gecond value. The slope is -2.

Y-Intercept

There's another important value associated with graphing a line on the coordinate plane. It's called the "y
intercept” and it's the y value of the point where the line intersects the y- axis. For this line, the y-intercept
is "negative 1." You can find the y-intercept by looking at the graph and seeing which point crosses the y
axis. This point will always have an x coordinate of zero. This is another way to find the y-intercept, if you
know the equation, the y-intercept is the solution to the equation when x = 0.

Equations o
Knowing how to find the slope and the y-intercept helps us to graph a line when we know its equation, and

also helps us to find the equation of a line when we have its graph. The equation of a line can always be
written in this form, where m is the slope and b is the y-intercept:

y=mx+b

Let's find the equation for this line. Pick any two points, in this diagram, A = (1, 1) and B = (2, 3).

We found that the slope m for thls lme is2 By lookmg at the graph we can see that 11: mtersects the y—-ax1s
at the point (0, 1), so —1 is the value of b, the y-intercept. Substituting these values into the equation '
formula, we get:.

y=2x-1

&4




The line shows the solution to the equation: that is, it shows all the values that satisfy the equation. If we
ubstitute the x and y values of a point on the line into the equation, you will get a true statement. We'll try
¢t with the point (2, 3). e

|..l;u.h01¢7'

o bt ,
4 & B2 P o2 2a 58

Let's substitute x = 2 and y = 3 into the equation. We get "3 = 3", a true statement, so this point satisfies the
equation of the line.



Geometry

Names of Polygons by Number of Sides and Angles

http://www.aaamath.com/B/ge0318x4.htm

[Name — sides  [Angles |
[Quadrilaterat 4 4
Pentagon [ 5
[Heptagon —— p
lOctagon 8 8
[Nonagon I |
Decagon ~~Jio  fio

Identifying Types of Triangles by Angles
hitp://www.aaamath.com/B/geo318x3.htm
Types of triangles based on their angles

o A RIGHT triangle has one 90° angle.
e  An OBTUSE triangle has one angle that is greater than 90°.
» An ACUTE triangle has all three angles less than 90°.

Identifying Triangles by their Sides
hitp://www.aaamath.com/B/ge0318x2.him
Types of triangles based on their sides

»  An EQUILATERAL triangle has all three sides the same length.

o  An ISOSCELES triangle has two sides with the same length.
s A SCALENE triangle has all three sides different lengths.

Finding the Third Angle of a Triangle
http:/lwww.aaamath.com/B/geo612x5.htm

The sum of the interior angles of a triangle are equal to 180°. To find the third angle of
a triangle when the other two angles are known subtract the number of degrees in the

other two angles from 180°.

Example: How many degrees are in the third angle of a triange whose other two angles

are 40° and 65°? Answer: 180° - 40° -65° =75°
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inding the Fourth Angle of a Quadrilateral
attp://www.aaamath.com/B/ge0612x3.htm i

The sum of the interior angles of a quadrilateral are equal to 360°. To find the fourth
apgle of a quadrilateral when the other three angles are known, subtract the number of
degrees in the other three angles from 360°, R R o

Example: How many degrees are in the fourth angle of a "(juad.ril'atéral' whose c:l'ther.
three angles are 80° and 110° and 95°? Answer: 360° - 8_0“ - 110“_- 95" =75"

Calculating the Area of a Square
htip://www.aaamath.com/B/geo78_x4.htm
How to find the area of a square:

» The area of a square can be found by multiplying the base times itself. This is .
similar to the area of a rectangle but the base is the same length as the height.
« I asquare has a base of length 6 inches its area is 6*6=36 square inches

Calculating the Area of a Rectangle
http://www.aaamath.com/B/geo78 x3.htm

How to find the area of a rectangle:

o The area of a rectangle can be found by multiplying the base times the height.
o If a rectangle has a base of length 6 inches and a height of 4 inches, its area is
6*4=24 square inches ' ' ' o

Calculating the Area of a Triangle
http://www.aaamath.com/B/geo78 x6.htm

How to find the area of a triangle:

» The area of a triangle can be found by multiplying the base times the one-half
the height. .

o If a triangle has a base of length 6 inches and a height of 4 inches, its area is
6*2=12 square inches

Finding the Area of a Circle
http://www.aaamath.com/B/geo612x2.htm

How to find the area of a circle:
o The area of a circle can be found by multipiying pi ( & = 3.14) by the square of
the radius
o If a circle has a radius of 4, its area is 3.14*4%4=50.24
» If you know the diameter, the radius is 1/2 as large.
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Calculating the Perimeter of a Square
http://www.aaamath.com/B/geo78 x8.htm

The perimeter of a square is the distance around the outside of the square. A square
has four sides of equal length. The formula for finding the penmeter of a square is
4*(Length of a Side).

Calculating the Perimeter of a Rectangle
http://www.aaamath.com/B/geo78 x7.htm

The perimeter of a rectangle is the distance around the outside of the rectangle. A
rectangle has four sides with opposite sides being congruent. The formula for finding
the perimeter is Side A + Side B -+ Side A -+ Side B. This could also be stated as 2*Side
A +2*Side B or 2*(Side A + Side B) '

Calculating the Perimeter of a Parallelogram
http://www.aaamath.com/B/geo78 x9.htm

The perimeter of a parallelogram is the distance around the cutside of the
parallelogram. A parallelogram has four sides with opposite sides being congruent.
The formula for finding the perimeter is Side A -+ Side B + Side A + Side B. Thls could
also be stated as 2*Side A +2*Side B or 2*(Side A + Slde B)

Calculating the Circumference of a Circle
http://www.aaamath.com/B/geo0612x4.htm

The circamference of a circle is the distance around the outsxde of the c1rcle It coudd
be called the perimeter of the circle. : -

How to find the circumference of a circle:

o The circumference of a circle can be found by multlplymg pi (7; 3. 14) by the
diameter of the circle.

o If a circle has a diameter of 4, its circumference is 3.14%4=12. 56

o If you know the radius, the diameter is twice as large
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Lines

A line is one of the basic terms in geometry. We may think of aline as a "straight" line that we.inight draw

with a ruler on a piece of paper, except that in geometry, a line extends forever in both directions. We write
&>

the name of a line passing through two different points A and B as "line AB" or as AR | the two-headed

arrow over AB signifying a line passing through points A and B.

Example: The following is a diagram of two lines: line AB and line HG.

B

H s

The arrows signify that the lines drawn extend indefinitely in each direction.

Points

A point is one of the basic terms in geometry. We may think of a point as a "dot" on a piece of paper. We
identify this point with a number or letter. A point has no length or width, it just specifies an exact location.

Example: The following is a diagram of points A, B, C, and Q:
A

&

R

Y

8
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Intersection

The term intersect is used when lines, rays, line segments or figures meet, that is, they share a cornmon
point. The point they share is called the point of intersection. We say that these figures intersect.

Example: In the diagram below, line AB and line GH intersect at point D:

Example: In the diagram below, line 1 intersects the square in points M and N:

1

Example: In the diagram below, line 2 intersects the circle at point P:

=

[ A ]
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Line Segments

A line segméﬁt is one of the basic terms in geometry. We may think of a line segment as-a "straight" line -
‘hat we might draw with a ruler on a piece of paper. A line segment does not extend forever, but has two ..
distinct endpoints. We write the name of a line segment with endpoints A and B as "line segment AB" or as

AR . Note how there are no arrow heads on the line over AB such as when we denote a line or a ray.

Example: The following is a diagram of two line segments: line segment CD and line segment PN, or
simply segment CD and segment PN.

—X\

Rays

A ray is one of the basic terms in geometry. We may think of a ray as a "straight" line that begins at 2

certain point and extends forever in one direction. The point where the ray begins is known as its endpoint.
._e.

We write the name of a ray with endpoint A and passing through a point B as "ray AB" or as AB  Note
how the arrow heads denotes the direction the ray extends in: there is no arrow head over the endpoint.

Example: The following is a diagram of two rays: ray HG and ray AB.
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Endpoints

An endpoint is a point used to define a line segment or ray. A line segment has two endpoints; a ray has
one. Example: The endpoints of line segment DC below are points D and C, and the endpoint of ray MN is
point M below:

D

Parallel Lines

Two lines in the same plane which never intersect are called parallel lines. We say that two line segments
are parallel if the lines that they lie on are parallel. If line 1 is parallel to line 2, we write this as

line 1 ljline 2
‘When two line segments DC and AB lie on paraliel lines, we write this as

segment DC {| segment AB. Example: Lines 1 and 2 below are parallel.

1

=4

T

Example: The opposite sides of the rectangle below are parallel. The lines passing through them never
meet. ' '
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What is Reading Comprehension?

ccording to Webster's Dictionary, comprehension is "the capacity for
understanding fully; the act or action of grasping with the intellect." Webster also
tells us that reading is "to receive or take in the sense of (as letters or symbols) by
scanning; to understand the meaning of written or printed matter; to learn from
what one has seen or found in writing or printing.

Comprehension = understanding

dentifying words on a page does not make someone a successful reader. When the
words are understood and transcend the pages to become thoughts and ideas then
you are truly reading. Comprehension therefore is the capacity for understanding
those thoughts and ideas. Applying what you have read and understood becomes
the successful conclusion.

Comprehension Requlation:

ou can become an active, effective reader through comprehension regulation. This
is a method for consciously controlling the reading process. Comprehension -
regulation involves the use of preplanned strategies to understand text. It is a plan
for getting the most out of reading. It allows you to have an idea of what to expect
from the text. Most importantly, it gives you techniques to use when you are
experiencing difficulties.

As an active reader, you can get an idea of what the writer is trying to
communicate by:

-  etting goals based on your purpose for reading
+ reviewing the text to make predictions

«  elf-questioning

» canning

Relating new information to old

Determining your Purpose:

There are many different purposes for reading. ometimes you read a text to learn
material, sometimes you read for pure pleasure, and sometimes you need to follow
a set of directions. As a student, much of your reading will be to learn assigned
material. You get information from everything you read and yet you don't read
everything for the same reason or in the same way or at the same rate. Each
purpose or reason for reading requires a different reading approach. Two things
that influence how fast and how well you read are the characteristics of the text and
the characteristics of you, the reader.




Characteristics of the text:

o

°©

ize and style of the type (font)

ictures and ilustrations
Author's writing style and personal perspectives
Difficulty of the ideas presented

Characteristics of the reader:

L]

-]

ackground knowledge (how much you already know about the material or
related concepts)

eading ability - vocabulary and comprehension
Interest
Attitude

Skills for being an effective reader and for sncremsmq

comprehension are:

9

inding main ideas and supporting details/evidence
Making inferences and drawing conclusions

ecognizing a text's patterns of organization

erceiving conceptual relationships '

Testing your knowledge and understanding of the material through
- application

Five Thinking Strategies of Good Reade]rs

. Predict: Make educated guesses. ood readers make predictions about

thoughts, events, outcomes, and conclusions. As you read, your predictions - B

are confirmed or denied. If they prove invalid, you make new predictions. This
constant process helps you become involved wath the author's thmkmg and
helps you learn.

. Picture: Form images. or good readers, the words and the ideas on the

page trigger mental images that relate directly or indirectly to the material.
Images are like movies in your head, and they increase your understanding of
what you read.

3. Relate: Draw comparisons. When you relate your existing knowledge to

the new information in the text, you are embellishing the material and making
it part of your framework of ideas. A phrase of a situation may remind you of
a personal experience or something that you read or saw in a film. uch
related experiences help you digest the new material.

i~



. Monitor: Check understanding. Monitor your ongoing comprehension to
test your understanding of the material. eep an internal summary or
synthesis of the information as it is presented and how it relates to the overall
message. Your summary will build with each new detail, and as long as the
message is consistent, you will continue to form ideas. If, however, certain
information seems confusing or erroneous, you should stop and seek a
solution to the problem. You must monitor and supervise you own
comprehension. Good readers seek to resolve difficulties when they occur;
they do not keep reading when they are confused.

5. Correct gaps in understanding. Do not accept gaps in your reading
comprehension. They may signal a failure to understand a word or a
sentence. top and resolve the problem. Seek solutions, not confusion. This
may mean rereading a sentence or looking back at a previous page for
clarification. If an unknown word is causing confusion, the definition may
emerge through further reading. When good readers experience gaps in
comprehension, they do not perceive themselves as failures; instead, they
reanalyze the task to achieve better understanding.

Identifying Topics, Main Ideas, and Supporting Details

nderstanding the topic, the gist, or the larger conceptual framework of a
textbook chapter, an article, a paragraph, a sentence or a passage is a
sophisticated reading task. eing able to draw conclusions, evaluate, and crltscally
interpret articles or chapters is important for overall comprehension in college
reading. Textbook chapters, articles, paragraphs, sentences, or passages all have
topics and main ideas. The topic is the broad, general theme or message. If is
what some call the sub ect. The main idea is the "key concept” being expressed.
Details, ma or and minor, support the main idea by telling how, what, when,
where, why, how much, or how many. Locating the topic, main idea, and
supporting details helps you understand the point(s) the writer is attempting to
express. Identifying the relationship between these will increase your
comprehension.
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What is a paragraph?

A paragraph is a collection of related sentences dealing with a single topic. To be as effective as possible,
a paragraph should contain each of the following: Unity, Coherence, A Topic Sentence, and Adequate
Development. As you will see, all of these traits overlap. Using and adapting them to your individual
purposes will help you construct effective paragraphs.

1. Unity:

The entire paragraph should concern itself with a single focus. If it begins with a one focus or ma_}or pomt
of discussion, it should not end with another or wander within d1fferent ideas,

2. Coherence:

Coherence is the trait that malkes the paragraph easily understandable to a reader. You can 'help create
coherence in your paragraphs by creating logical bridges and verbal bridges.

logical bridges:

» The same idea of a topic is carried over from sentence to sentence
« Successive sentences can be constructed in parallel form

verbal bridges:

. ey words can be repeated in several sentences

» Synonymous words can be repeated in several sentences

» ronouns can refer to nouns in previous sentences

« Transition words can be used to link ideas from different sentences

3. A topic sentence:

A topic sentence is a sentence that indicates in a general way what idea or thesis the paragraph is going to
deal with. Although not all paragraphs have clear-cut topic sentences, and despite the fact that topic
sentences can occur anywhere in the paragraph (as the first sentence, the last sentence, or somewhere in
the middle), an easy way to make sure your reader understands the topic of the paragraph is to put your
topic sentence near the beginning of the paragraph. (This is a good general rule for less experienced
writers, although it is not the only way to do it).



4. Adequate development

The topic (which is introduced by the topic sentence) should be discussed fully and adequately. Again,
this varies from paragraph to paragraph, depending on the author's purpose, but writers should beware of
paragraphs that only have two or three sentences. It's a pretty good bet that the paragraph is not fully
developed if it is that short. '

Some methods to make sure your paragraph is well-developed:

se examples and illustrations

« Cite data (facts, statistics, evidence, details, and others) _
« Examine testimony (what other people say such as quotes and paraphrases)
« se an anecdote or story '

» Define terms in the paragraph

« Compare and contrast

« Evaluate causes and reasons

» Examine effects and consequences

» Analyze the topic

» Describe the topic

» ffer a chronology of an event (ftime segments)




Grasping the Main Idea:

A paragraph is a group of sentences related to a particular topic, or central theme.
Every paragraph has a key concept or main idea. The main idea is the most
important piece of information the author wants you to know about the concept of
that paragraph.

When authors write they have an idea in mind that they are trying to get across.
This is especially true as authors compose paragraphs. An author organizes each
paragraph's main idea and supporting details in support of the topic or central
theme, and each paragraph supports the paragraph preceding it.

A writer will state his/her main idea explicitly somewhere in the paragraph. That
main idea may be stated at the beginning of the paragraph, in the middle, or at the
end. The sentence in which the main idea is stated is the topic sentence of that
paragraph.

The topic sentence announces the general theme ( or portion of the theme) to be
dealt with in the paragraph. Although the topic sentence may appear anywhere in
the paragraph, it is usually first - and for a very good reason. This sentence
provides the focus for the writer while writing and for the reader while reading.
When you find the topic sentence, be sure to underiine it so that it will stand out
not only now, but also later when you review.

Identifying the Topic:

The first thing you must be able to do to get at the main idea of a paragraph is to
identify the topic - the sub ect of the paragraph. Think of the paragraph as a wheel
with the topic being the hub - the central core around which the whole wheel (or
paragraph) spins. Your strategy for topic identification is simply to ask yourself the
question, "What is this about?" Keep asking yourself that question as you read a
paragraph, until the answer to your question becomes clear. Sometimes you can

spot the topic by looking for a word or two that repeat. Usually you can state the
topic in a few words.

Let us try this topic-finding strategy. Reread the first paragraph on this page - the
first paragraph under the heading Grasping the Main Idea. Ask yourself the
question, "What is this paragraph about?" To answer, say to yourself in your mind,
"The author keeps talking about paragraphs and the way they are designed. This
must be the topic - paragraph organization." Reread the second paragraph of the
same section. Ask yourself "What is this paragraph about?” Did you say to yourself,
"This paragraph is about different ways to organize a paragraph”? That is the topic.

ext, reread the third paragraph and see if you can find the topic of the paragraph.
How? Write the topic in the margin next to this paragraph. Remember, getting the
main idea of a paragraph is crucial to reading.



The bulk of an expository paragraph is made up of supporting sentences (ma or
and minor details), which help to expiain or prove the main idea. These sentences
present facts, reasons, exampies, definitions, comparison, contrasts, and other
pertinent details. They are most important because they sell the main idea.

The last sentence of a paragraph is likely to be a concluding sentence. It is used to
sum up a discussion, to emphasize a point, or to restate all or part of the topic
sentence so as to bring the paragraph to a close. The last sentence may also be a
transitional sentence leading to the next paragraph.

Of course, the paragraphs you'll be reading will be part of some longer piece of
writing - a textbook chapter, a section of a chapter, or a newspaper or magazine
article. Besides expository paragraphs, in which new information is presented and
discussed, these longer writings contain three types of paragraphs: infroductory,
transitional, and summarizing.

Introductory paragraphs tell you, in advance, such things as ( ) the main ideas of
the chapter or section; {2) the extent or limits of the coverage; (3) how the topic is
developed; and (4) the writer's attitude toward the topic. Transitional paragraphs
are usually short; their sole function is to tie together what you have read so far -
and what is to come - to set the stage for succeeding ideas of the chapter or
section. Summarizing paragraphs are used to restate briefly the main ideas of the
chapter or section. The writer may also draw some conclusion from these ideas, or -
specuiate on some conclusion based on the evidence he/she has presented. o

All three types should alert you: the introductory paragraph of things to come; the
transitional paragraph of a new topic; and the summarizing paragraph of main
ideas that you _shouid have gotten.

Exercise: :
Read the following paragraph and underline the stated main idea. Write

down in your own words what you are able to conclude from the
information.

The rules of conduct during an examination are clear. o books, calculators or
papers are allowed in the test room. Proctors will not allow anyone with such items
to take the test. Anyone caught cheating will be asked to leave the room. His or her
test sheet will be taken. The incident will be reported to the proper authority. At the
end of the test period, all materials will be returned to the proctor. Fallure to ablde
by these rules will result in a failing grade for this test.

Answer:

You should have underlined the first sentence in the paragraph - this is the stated
main idea. What can be concluded from the information is: If you do not follow the
rules, you will automatically fail the test. This concluding information is found in the
last sentence,




Moving Day
By Laura G. Smith
1

We felt a little like spies. My little brother and I had our noses pressed firmly
against the window in our front den as we watched our new neighbors unpacking
their U-Hau!l van. The license plate on their SU passively announced that they had .
moved from the state of West Virginia. T decided it was my civic duty to welcome
them to Lexington, Kentucky!

2 The people who used to live next door were pretty antisocial most of the time. I
was hoping things would be different with this family, so I decided to march right
over and meet them. I prayed that I wouldn't totally embarrass myself.

3 As I approached their somewhat conventional-looking house, they didn't seem
to notice me. They were too busy haphazardly unloading boxes off of the truck and
piling them in the front yard. The two youngest kids were getting in the way more
than they were heiping. It was absolute bedlam! I was ust about to chicken out
and head back home when the oldest boy came blundering towards me clutching a
piece of poster board under his arm.

4 "Hjthere!" I said in my friendliest voice. "I'm Erin from next door. I guess we're
about to be neighbors!" Standing with a startled look on his face, the boy was
hesitant to speak. "So what's that poster under your arm?" I asked, trying to ease
the awkwardness.

5 "This is a diagram of my new bedroom,” he answered in a more grown-up voice
than I expected to hear. "It shows where we're planning to put my bed, the
dresser, my desk, and a lot of other stuff. I drew it myself. Isn't it cool?" I glanced
at the drawing, offered an approving nod, and asked him his name.

& "well, my full name is Anthony oseph Atkins, but you can call me.Tony for
short.”

7 " jce to meet you Tony. Can I help you carry some stuff to your room?"

8  "There really isn't much to carry since most of my things were burned up in the
fire," Tony replied in a very candid manner.
g

"What fire?" I asked, trying not to make a big deal of it.
0 About that time Tony's dad walked up and flashed a warm smile as he put his
arm around his son. Then he winked at Tony hoping it would serve as a tacit
reminder that he should introduce his new friend. Picking up on the hint, the young
- boy complied. "Dad, this is Erin, our new next-door neighbor.”

" "I'm glad to meet you Erin. I'm Mr. Atkins."

8



2 Tony's dad was amazingly even-tempered, considering all of the confusion he

was dealing with. I wanted to ask him about the fire, but I thought it might seem
rude. "It's nice to meet you too," I replied instead. "I feel like I've interfered with
your moving day, Mr. Atkins. Please don't let me keep you from your work."

¥ "That's no problem at all," said Mr. Atkins, sitting down on one of the moving
boxes. "We have ample time to get the ob done before dark. Besides, I think we
could all use a little break. Tony, were you about to tell Erin about the night our -
house in West Virginia caught on fire?"

" Tony's eyes grew wide with excitement. "You tell her, Dad!" he exclaimed.

' Mr. Atkins explained the whole story. He said the firemen were pretty sure the
fire started inside one of the upstairs walls when an electrical wire shorted out. It
spread incredibly quickly throughout the whole second floor of the house, but Mr.
and Mrs, Atkins were asleep in their room downstairs and didn't wake up right
away.

®  "Tony was a brave young man that night," his father said proudly. "He was
instrumental in making sure his brothers got out of bed and escaped safely before
the fire engulfed their bedrooms. The torrid flames caused irreparable damage to
the furniture and other things in the boys' rooms. But that night we realized ust
how much 'we have to be thankful for. Our family was safe, and that's ali that rea!ly
mattered.”

7 "Guess what else happened?" Tony blurted out. "A couple of weeks after the
fire, my dad found out about his ob transfer to Lexington. He said it would be -
better to wait until after we moved to replace everything we lost in the fire. So I
guess my room will be kind of bare for a while."

8 "It sounds like you'll be putting that fancy diagram to good use when it comes
time to pick out your new furniture, Tony. But for right now, I guess I'd better let

!11

you guys get back to work!

¥ As I walked home, I had a funny feeling that I had known the Atkins a long

time. I was hoping they had the same funny feeling about me.




Name

Date

Moving Day

. Why did the Atkins move to Lexington?

2,

If the Atkins' former house was in the

10

CA> Mr. Atkins was transferred by his Southeastern part of West Virginia, how many
employer miles would you estimate they had to drive to
(B> They had no where to live when their get to their new house in Lexington, Kentucky?
house burned down CA> 525 miles :
CC> They thought it would be a nicer place to (B> 25 miles :
live CC> 175 miles
(D> Tony's mom got a new job in Lexington B> 1,050 miles
3. According to the story, how might you describe |4. What was Mrs. Atkins doing in the story?
the outward appearance of the Atkins' new CA> She was at the grocery store
home? (B> The story doesn't say what she was doing
C&> Two-story (C> She was unpacking boxes in the house
(B> Traditional (D> She was still in West Virginia
CC> Brick :
(B> Modern
5. Why do you think Erin was a little nervous 6. How would you describe Mr. Atkins'
about meeting the new neighbors? personality?
CA> Because she didn't want to get stuck C&> Rude
helping them unpack their boxes (B> Overwhelmed
(B> Because she was shy CC> Restless
C€> Because she didn't really like children B> Calm
(B> Because the last neighbors weren't very
friendly
7. The Atkins were absolutely devastated by the  |8. Why do you think Erin felt like she had known
fire that destroyed the up-stairs of their home. the Atkins a long time? o
CA> False CA&> Because they reminded her of the
B> True neighbors who used to live next door
(B> Because Tony looked just like Erin's litile
brother
C€> Because the Atkins shared a personal
story that helped Erin learn more about them
(D> Because she had probably met them
before and just forgot about it
Problem Answers:
1 <B> Mr. Atkins was transferred by his employer
2 CB> 175 miles
3 CB> Traditional
4 CC> The story doesn't say what she was doing
5 CC> Because the last neighbors weren't very friendly
6 CA> Calm
7 CA> False
8§ (B> Because the Atkins shared a personal story that helped Erin learn more about them




A Brawny Bookworm
By Laura G. Smith

' Bruce Brockman stands at a handsome six feet, two inches tall and has the

brain and brawn that ust naturally attract his peers. As the star quarterback on the
varsity football team, Bruce's popularity is no big surprise. But there is one thing
about him that his friends think is a little weird—Bruce Brockman is a bookworm.

2 Every day during his free period, Bruce hangs out in the elementary school
library, putting resources back in alphabetical order or reading classics like Tom
Sawyer or Robin Hood to the students. His friends give him endless grief about it,
calling him a peon. They insist that his obsession with reading is some sort of social
malady.

®  Bruce's dad first began introducing him to the rudimentary steps of reading
when he was barely four years old. When the vocabulary was over his head, his
father would put it in the vernacular so he could grasp the meaning. Mr. Brockman
was meticulous about finding creative ways to animate each story, encouraging
Bruce to proffer ideas about what might happen next. The unguarded thoughts of
this eager young reader allowed him to imagine he was right in the middle of the -
same dramatic circumstances the characters were facing.

*  One imaginary ourney took Bruce through the eerie domicile of a homely,
peevish hunchback. Struggling to find his way out of the unsightly creature's .
dungeon, the long, winding corridors seemed inextricable. In the blink of an eye, a
celestial being clothed in a glimmering, yellowish gown appeared. Her gentle
countenance was calming. “Behold, I have come to rescue you,” she pronounced, -
as she whisked Bruce off to safety.

> Bruce whittled away countless hours in his room, in what seemed like only
moments, pursuing both fictional and factual adventure.

®  Over the years, many of Bruce's teachers provided him with liberal quantities of
used books to fuel his desire to read. One glance at his bedroom, and this popular
ock's greatest passion is apparent—it's like walking into a giant book repository!
Ninety linear feet of shelving line the walls, displaying hundreds of books Bruce has
amassed during his sixteen years. -

7 Bruce's dad seems to get a charge out of telling him he should sell his literary-.
collection to help defray his college expenses. “It's a reasonable request from a dad'
who knows best!” he would say. Mr. Brockman is always quick to come up witha
clever quip or a witty epigram to get his point across. And granted, Bruce is pretty
gullible, but he knows there's no way his dad would want him to unload his prized
possessions. To the contrary, it's likely they'll be adding more shelves in Bruce's
room to accommodate his ever-expanding collection.
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8 Whether it's an Alfred Hitchcock murder mystery or a biography of the life of
Abe Lincoln, Bruce finds intrigue and imagery sandwiched between the covers of
each writing. He might envision himself as a town sheriff staring at a murderous
outlaw through the barrel of a 3 -caliber rifle. Or perhaps he'll become caught up in
the middle of a legal battle, having been unjustly accused of libel.

¢  But when Bruce doesn't have his nose between printed pages, he does stuff his
friends would refer to as “normal.” As a matter of fact, he's working up the nerve
right now to ask Cynthia Hopkins to the homecoming dance. If he's lucky enough
for fantasy and reality to intersect, he'll soon be moving across the dance floor with
the most glamorous girt he knows.

A Brawny Bookworm

1. According to the story, do you think being 2. What do you think is the main reason Bruce
popular is'what’s most important to Bruce? developed a passion for reading?
Why or why not? &> He was probably born with the desire
B> No, he does what he enjoys no matter (B> He knew it would help him be a better
what others think student
(B> No, he doesn’t have many friends, so | CE> He likes to read so he can be alone
guess he doesn’t care if he’s popular B> His dad spent a lot of time reading with
CC> Yes, that’s why he reads to other students him when he was young
(B> Yes, that’s why he plays football

3. When Bruce’s dad put words in the 4. What does Bruce seem to enjoy most about
“vernacular,” he reading?
CA&> Pronounced the words distinctly CA> 1eamning historical facts
CB> Explained what the words meant using (B> Impressing girls with all the stuff he
every-day language knows
CC> Defined the words C€> Imagining what it’s like to be one of the
<D> Wrote them out characters in the book

(B> Adding to his book collection

5. Based on the story, which of the following 6. Which term does not describe Mr. Brockman’s
statements is an opinion (rather than a fact)? personality?
(&> Bruce once read a book about a homely (&> Encouraging
hunchback (B> Creative
(B> Bruce is a star quarterback on the football > Witty
team (D> Impatient
CC> Bruce will probably work in the library
again next year .

B> Bruce has a passion for reading

Answers

CA> No, he does what he enjoys no matter what others think

CD> His dad spent a lot of time reading with him when he was young

CB> Explained what the words meant using every-day language

CC> Imagining what it’s like to be one of the characters in the book

CC> Bruce will probably work in the library again next year 6 CB> Impatient

[y [ [0 133 =
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GETTING YOUR IDEAS INTO A LOGICAL
SEQUENCE

Back to The Question

Ideas in academic writing need to be presented in a logical sequence so they can be
followed clearly by your reader. This applies to the ideas in the paragraph and the ideas in
the whole essay or report. So far, we have looked at the simple process of putting a
paragraph together. Academic paragraphs need to present ideas clearly. They also need to
show what and how you think.

The main cultures that use English as their native language, have a very linear concept of
how ideas should be presented. This is not the case in all cultures. Some cultures express
themselves in circles, some in loops, and some in spirals.

To be understood, you need to present your ideas in the language of your readers, but also
in the way that is expected. The way ideas are expressed in your culture, is as valid as the
way they are expressed in English speaking cultures. However, the people who read and
mark your essays and reports have certain expectations. If you want to get good grades,
your job is to discover what those expectations are and try to fulfil them. Writing in a clear,
logical fashion is the first step.

Step 1. Logical order based on time

Here is a simple exercise to help you write in a logical order. The order W111
be based on the time you did different things this morning.

I put on my shoes.

I went outside.

10. I locked the door.
11. I got on my bicycle.
12. I came to school,

I. Igotup. First get the ideas in order
2. 1got dressed. .

3. Twashed my face.

4. I 'made breakfast.

5. I ate breakfast.

6. Icleaned my teeth.

7. Ibrushed my hair.

8.

9.

Figure 1. Logical Séqu_éhce.}.."- {
of time | |
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Practice sequence of sentences

http://www.oswego.org/testprep/elad/a/sentencesequencep.efm

Multiple Meaning Words

Write or tell two sentences for each word below. Be sure to use the word as a noun in one
sentence and as a verb in the other sentence. Click on a word to check your answers.

Multiple Word Meaning

Whrite or tell two sentences for each word below. Be sure to use the word as a noun in one
sentence and as a verb in the other sentence. Click on a word to check your answers.

crash pet dance cut pDaw
dread post, string smell fire
wish fight pack love color
shape break track farm point
bend corner shot spring might
police stamp trick crack tagte
burn wallt whisper tire shine
trap camp bomb shop place
cover staple shout float station
plan talk fence SWing name
set paint cry store shell
map block pay touch Teview
list brush snack cure fit
uess respect oil dress  thunder
sna paper board SNOW field
stop hope wash hit flood
raise so0i] pin picture mark
spy grown spell hold fool
skate attack lounge shovel pump
ierk grin rub dream drill
roasgt trade doctor fish help
crowd bowl joke roll chain
signal mistake harm blossom whistle
unk patch master guard beach
report drug salt wiggle bammer
scare notice share trust light
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crash: I had a car crash. Tom will try not to crash into the pole.

pet: I have a golden 1ab for a pet. Sara and Jenna like to pet dogs.

dance; The middle school will have a dance. I will dance the jitterbug.

cut: Bill has a cut on his finger. Tam will cut out the pictures.

paw: My dog's paw is big. The horse will paw at the snow to find grass.

dread: My dread of birds causes me problems. Marla dreads taking tests. .

pgﬁt_: Gary pounded the post into the dirt. The teacher will post the grades.:
tring: The guitar string broke. He has to string beads in preschool.

smeH Kids sweating have a smell. Sue can smell a skunk.

IO fire: We will build a fire and roast marshmallows. The boss will fire him.

11, wish: Make a wish and blow out the candles. He will wish for a football.

12. fight: There was a fight in the parking lot. He will fight for his life

13. pack: The wolf pack killed the zebra. Jeff has to pack his suitcase.

14. love: My love for you grows everyday. Tom and Tam love each other.

15. color: Green is my favorite color. Tony will color in her coloring book.

16. shape: A diamond is a shape. Try to shape the clay into an animal.

17. break: The employee took a break. Dusty will try not to break his new toy.

18. track: The train goes on a track. The detectives will track the criminal.

19, farm: We bought a farm. The farmer will farm 150 acres of corn.

20. point: The scissors have a sharp point. It's not polite to point.

21. bend: We went around a bend in the road. Don't bend the card.

22. comer: The car went around the corner. The hyenas will corner the hon '

23. shot: The shot hurt. The hunter shot the deer.

24, spring: The spring on the mattress is sprung. Spring out of bed each: day'

25. might: He has a lot of power and might. [ might go to the movies.

26. police: The police captured the criminal. Police the area for any litter..

27. stamp: I bought a book of stamps. The teacher will stamp the paper "A". .

28. trick: The dog performed a trick. John will trick Tim into doing his work.

29. crack: Open the window just a crack. Tam will crack the nuts. '

30. taste: The taste of the candy was sour. I will taste the cookies. :

31. burn: Terry got a 3rd degree burn on his arm. Tara will burn the candle _

32, walk: Gary and I went for a long walk. Will you please walk the dog?

33. whisper: Larry heard the whisper of the wind. Whisper the answer to me.

34. tire: We had to buy 4 new tires for the van. The kids tire me out.

35. shine: The shine of the window caused a glare. I need to shine my shoes.

36. trap: My uncle set a trap to catch a raccoon. He likes to trap skunk, too.

37. camp: Adam went to scout camp. We camp on weekends in our camper.

38. bomb: A bomb blew up the federal building. We will bomb our enemies. "

39. shop: At the bridal shop, the girl bought a gown. I will shop for clothes.:

40. place: Can you come to my place? Tom will place the glass on the shelf.

41. cover: Put the cover on the box. Please cover the meat so it won't spoﬂ

42. staple: We need to buy staples. Staple the papers together, please.

43. shout: Nick heard a shout for help. Please don't shout inside. R

44, float: Missy made a root beer float. The duck can float on the water.

45, station: The kids toured the fire station. Station yourself on lookout duty

46. plan: Teachers make lesson plans. Lets plan a party.

47. talk: T heard talk of a robbery. Can we talk some time? S

48. fence: They put a fence around the yard. The vet will fence in his back lot.

49, swing: Susie put a swing in her back yard. Will you swing with me?

50. name: What is your name? What will you name your baby?
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51. set: The couple got a set of dishes for a gift. Set the spiker in volleyball.

52, paint: She chose was blue paint. Now she will paint her house.

53. cry: Mason heard the cry of the hawk. Riley will cry when his mom leaves.

54. store: I need you to go to the store for me. I will store my toys in the box.

53. shell: Katie found a shell at the beach. Lets shell the peas.

56. map: Karrie bought a map of the USA. Now we can map out our frip.

57. block: Jayden ran around the block. In football, you need to block.

58. pay: You will get your pay every 2 weeks. Shane will pay his bills.

59. touch: Hugs are a good touch. Please don't touch the wet paint.

60. review: Lets have a review for math. Bryan needs to review his work.

61. list: Make a list of things you need at the store. Matt will list the items here.

62. brush: I bought a hair brush. You should brush your teeth every day.

63. snack: Mom made me a snack after school. Don't snack before supper.

64. cure: | hope they find a cure for cancer. Can you cure my hiccups?

65. fit: T feel physically fit. The 60 year old can still fit into her wedding dress.

66. guess: My guess is 129 jellybeans. Guess how old I am?

67. respect: Ryan has respect for his coach. Please respect your elders.

68. oil: Our car needs an o1l change. Chad will oil his bike chain.

69. dress: Katie bought a new dress. Tina will dress her doll in a bathing suit.

70. thunder: I heard thunder last night. Maybe it will thunder again tonight.

71. snap: My jeans have a snap on them. Jenna will snap her coat.

72. paper: I bought a reamn of white paper. We will paper the bathroom.

73. board: The man sawed a board. Board up the windows for the hurricane.

74. snow: Last winter, we had 72" of snow. It will snow again this week.

75. field: The farmer planted his field. The 2nd baseman will field the ball.

76. stop: There is a stop sign. The policeman will stop the car for speeding.

77. hope: Our hope is that you will get well. Adam hopes he will get a pickup.

78. wash: I did 3 loads of wash. Go and wash the van, please.

79. hit: The boxer took a hit to the face. That house got hit by a tormado.

80. flood: There was a flood, in Madison, in 1993. Every spring it floods.

81. raise: The employee would like a raise. On Memorial Day we raise the flag.

82. soil: The farm has fertile soil. Chad will soil his shirt digging in the dirt.

83. pin: Does anyone have a safety pin? I will pin up the hem on your jeans.

84. picture: I bought a picture for my house. Picture a rainbow in your mind.

85. mark: You made a mark-on the wall. Mark where you are in your book.

86. spy: Larry hired a spy to solve the murder of his wife. I spy a butterfly,

87. crown: The queen is wearing her crown. The king will crown his son.

88. spell: The witch will cast a spell on you. Riley can spell his name.

89 hold: Grab a hold of the line. The mother will hold her baby to nurse.

00. fool: What a fool he is for smoking. Jerry tried to fool his teacher.

91. skate: Katie got new ice skates. She will skate for 2 hours this Saturday.

92, attack: William had a heart attack. The army will attack the enemy.

93. lounge: Look in the teacher's lounge. Can we lounge around today?

94. shovel: Gary bought a new shovel. Adam shovels snow for the neighbors.

95. pump: My grandma had a water pump. She had to pump water daily.

96. jerk: He is a real jerk. The fish will jerk your line.

97. grin: The model has a nice grin. Wipe that grin off your face.

98. rub: I need a back rub. Try to rub the spot of the carpet.

09, dream: Last night | had a dream. Sometimes I dream about you.

100. drill: Gary used a dnll to make the hole. Can you dnill 2 hole in this board?
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101.
102.
103.
104. .-
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124,
125.
126.
127.
128.
129.
130.

roast: Tam made a roast for supper. Tom will roast the turkey in the oven.
trade: Painting is a trade. [ will trade football cards with you.

doctor: Kristen went to the doctor. The nurse will doctor your injury.
fish: Bill caught a 10 Ib. fish. He likes to fish for walleyes.

help: Do you need any help? Katie will help you with math.

crowd: There was a crowd at the mall. Try not to crowd in hne.

[mn

whistle: The referee blew his whistle. Matt will whistle when he is ready.
Junk: Katie likes to collect junk. I will junk this old bike.

atch: Mary put a patch on her shirt. Ann will patch her jeans.
master: Slaves worked for their master. Mason will master his numbers.
d: The guard policed the prison. Guard your valuables on a trip.
beach: Let's go to the beach. The whale will beach himself on the beach.
report: I wrote a report on AIDS. Please report to the principal's office.
drug: Don't take drugs. The doctor will drug his patient before surgery.
salt: Adam likes salt on his popcomn. Katie will salt it for him.
wiggle: That girl has a wiggle when she walks. Don't wiggle in your chair.
hammer: Tom bought a new hammer. Try to hammer the nail in the wood.
scare: I had a scare when I fell. The storm will scare Bill. L
notice: Put the notice on the bulletin board. I notice you have a new dress.
share: This is your share of the candy. Kristen will share her clothes.
trust: We put money in the trust fund. Parents want to trust their children.
light: Tum on the light. This candle will light our way.

E

:

What is the word for a word that has multiple meanings based
upon how it is pronounced e.g. minute (as in 60 Seconds) or
minute (as in very, very small)?

The word you are looking for is homograph. This covers words spelt in the same Way but
of different meaning or origins (e.g. pole =piece of wood or metal and pole as in North
Pole, as well as words of identical spelling but different pronunciation (e g. lead noun and

lead verb).

17




Punctuation/Capitalization/Spelling
Brief Overview of Punctuation: Semicolon, Colon, Parenthesis, Dash,
Quotation Marks, and Italics
hitp://owl.english.purdue.edu
Punctuation marks are signals to your readers. In speaking, we can pause, stop, or change
our tone of voice. In writing, we use the following marks of punctuation to emphasize and o
clarify what we mean. Punctuation marks discussed in other OWL documents include
commas at http://owl.english.purdue.eduwhandouts/grammar/g_comma.html, apostrophes at
http://owl.english.purdue.edu/handouts/grammar/g_apost.html, quotation marks at
http://owl.english.purdue.edu/handouts/grammar/g_quote.html, and hyphens at
http://owl.english.purdue.edu/handouts/grammar/g_hyphen.html.

Semicolon ;

In addition to using a semicolon to join related independent clauses in compound sentences,
you can use a semicolon to separate items in a series if the elements of the series already
include commas. (For more help with independent clauses, look here:
http://owl.english.purdue.edu/handouts/grammar/g_clanse.html.)
embers of the band include Harold Rostein, clarinetist; Tony
Aluppo, tuba player; and Lee Jefferson, trumpeter.

Colon :
Use a colon

in the followmg mtuatlons - f01 example i

after a complete statement in order to ||The daily newspaper contains four
introduce one or more directly related | jsections: news, sports, entertainment,
ideas, such as a series of directions, a | |and classified ads.

list, or a quotation or other comment
illustrating or explaining the The strategies of corporatist industrial
statement. ‘|unionism have proven ineffective:
compromises and concessions have
left labor in a weakened position in
_{the new "flexible” economy.

111 a busmess letter gleetmv o Dear MS-.W?D@“}??_&??

Ibetween the hour and minutes in tlme 15:30 p.m,
[notation.

Ibetween chapter and Verse in blbhcal Genesis 1:18
references.




Parentheses ()

Parentheses are occasionally and sparingly used for extra nonessential material included in a
sentence. For example, dates, sources, or ideas that are subordinate or tangentlal to the rest of
the sentence are set apart in parentheses. Parentheses always appear in pairs.

efore arriving at the station, the old train (someone said it was
a relic of frontier days) caught fire.

Dash --

Use a dash (represented on a typewriter, a computer with no dashes in the type font orina
handwritten document by a pair of hyphens with no spaces) . .

in the following sifuations: ~ j{for example:

to emphasize a point or to set off an  {|To some of you, my proposals may

ilexplanatory comment; but don't ' |seem radical--even revolutionary.
overuse dashes, or they will lose their
impact. In terms of public legitimation--that

is, in terms of garnering support from
state legislators, parents, donors, and
| luniversity administrators--English
\ldepartments are primarily places - .
where advanced literacy is taught.

for an appositive phrase that already | [The boys--Jim, John, and Jeff--left the
includes commas. party early,

For more help with app05|t|ves iook here
http://owl.enaglish.purdue.edu/handouts/grammar/g_appos.html

As you can see, dashes function in some ways like parentheses (used in pairs to set off a
comment within a larger sentence) and in some ways like colons (used to introduce material
illustrating or emphasizing the immediately preceding statement). But comments set off with
a pair of dashes appear less subordinate to the main sentence than do comments in '
parentheses. And material introduced after a single dash may be more emphatic and may
serve a greater variety of thetorical purposes than material introduced with a colon.
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uotation Marks " "

‘Jse quota’uon marks .

|in the followmg sxtuatlons ] fOI example N

to enclose direct quotations. Note that He asked, "Will you ! bc there?“ “Yes
|commas and periods go inside the I answered, "T'll look for you in the
‘iclosing quotation mark in |foyer."

lconventional American usage; colons _ _ | l
‘land semicolons go outside; and
placement of question and
exclamation marks depends on the
situation (see our quotation marks
document).

to indicate wmds used 1r0mcally, Wlth] History is stained with blood spilled - |
reservations, or in some unusual way; | [in the name of "civilization."

[but don't overuse quotation marks in | 5 '
this sense, or they will lose their - ||
limpact. _

Underlining cmd Ifahcs

Underlining and italics are not really punctuation, but they are significant textual effects used
conventionally in a variety of situations. Before computerized word-processing was widely
available, writers would underline certain terms in handwritten or manually typed pages, and
the underlining would be replaced by italics in the published version. .~~~

in the following situations: | “1ifor example:

to indicate titles of complete or maj 03: Fauik.ner S last novel was The Rezvers
works such as magazines, books,
newspapers, academic journals, films, |{The Simpson’s OffGTS hllanous
television programs, long poems, parodles of American culture’ and
||plays of three or more acts family life.

foreign words that are not commonly '|Wearing blue jeans is de rigueur for
used in English ~|most college students.

The English word nuance comes from%
a Middle French word meanmo t
|"shades of color.” |

words used as words themselves

words or phrases that you wish to |The very foundzng pr mczples of our
lemphasize | 7 | . Ination are at stake!




Capitals

Use capital letters in the following ways:

° The first words of a sentence ‘
example When he tells a ]oke he sometlmes forgets the
punch line.

* The pronoun """
example The last time I visited Atlanta was several years ago.

° Proper nouns

(the names of specific people, places, orgamza’uons and sometlmes

things)

examples o 5

Worrill Fabrication Company - Livingston, Missouri

Golden Gate Bridge Atlantic Ocean .

Supreme Court Mothers Against Drunk Dnvm0

» Family relationships

(when used as proper nantes)

examples - | '
"I sent a'thank-you note to Aunt Abigali but not to my other
aunts.
Here is a present I bought for Mother.
Did you buy a present for your mother?
» The names of God, specific deities. religious figures, and holv books )

examples: . |
GodtheFather_ - .. Moses .
the Virgin Mary Shiva

the Bible Buddha

the Greek gods: - Zeus |

Exception: Do not capltahze the non- specnﬁc use of the word. "god "

example: The word "polythelsuc" means the worship of more than one
god.




o Titles preceding names. but not title that follow names
examples
She worked as the assistant to Mayor Hanolovi.

I was able to interview Miriam Moss, mayor of Littonville.
* Directions that are names

(North, South, East, and West when used as sectmns of the country, but
not as compass directions)

examples
The Patels have moved to the Southwest.
Jim’s house is two miles north of Otterbein.

« The davs of the week, the months of the vear. and holidays

(but not the seasons used generally)

examples

Halloween winter
October Spring
Friday fall

Exception: Seasons are capitalized when used in a title.
example: The Fall 1999 semester

o The names of countries, nationalities, and specific Janguages

examples .
Costa Rica' . French |
Spanish - | English

» The first word i in a sentence that is a direct quote
example "Emerson once said, "A foolish consnstency is the
hobgoblin of little minds.”

» The major words in the titles of bool{s, articles, and songs

(but not short prepositions or the articles "the," "a," or "an," if they are
not the first word of the title)

example One of Ringo’s favorite books is The Catcher in the

Rye.

» Members of national, political, racial, social, civic, and athletic groups
examples:
Green Bay Packers Democrats

i~
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* Periods and events

(but not century numbers)

examples:
Victorian Era Constitutional Convention
Great Depression sixteenth century
* Trademarks
examples:
Pepsi IBM
Honda Microsoft Word

* Words and abbreviations of specific names

(but not names of things that came from specific things but are now general

types)

examples:

Freudian UN

NBC french fries
pasteurize italics

The following information must remain intact on every handout printed for distribution.

This page is located at http://owl.english.purdue.edw/handouts/print/grammar/g_caps.html
Copyright ©1995-2004 by OWL at Purdue University and Purdue University. All rights reserved.
Use of this site, including printing and distributing our handouts, constitutes acceptance of our terms

and conditions of fair use, available at
http://owl.english. purdue.edw/lab/fairuse. html.

To contact OWL, please visit our contact information pageat o
http://owl.english.purdue.edu/lab/contact.html to find the right person to call or email.
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Spelling

http://owl.english.purdue.edu/handouts/grammar/g_spelhomo.html

Forms to remember

Accept, Except

. accept verb meaning to receive or to agree: He accepted their praise
graciously.

» except preposition meaning all but, other than: Everyone went to the
game except Alyson.

For more information on these words, plus exercises, see our document on accept/except and affect/effect. '

Affect, Effect o

. affect verb meaning to influence: Will lack of sleep affect your game?

. effect noun meaning result or consequence: Will lack of sleep have an
effect on your game? '

. effect verb meaning to bring about, to accomplish: Our efforts have
effected a major change in university policy. B

A memory-help for affect and effect is RAVEN: Remember, Affect is a Verb and Effect is a Noun.

For more information on these words, plus exercises, see our document on accept/except and affect/effect.

Advise, Advice

. advise verb that means to recommend, suggest, or counsel: I advise you
to be cautious. .

. advice noun that means an opinion or recommendation about what could
or should be done: I'd like to ask for your advice on this matter.

Conscious, Conscience ' :
. conscious adjective meaning awake, perceiving: Despite a head injury,
the patient remained conscious.
. conscience noun meaning the sense of obligation to be good: Chris
wouldn't cheat because his conscience wouldn't let him.

Idea. 1deal

. idea noun meaning a thought, belief, or conception held in the mind, or a
general notion or conception formed by generalization: Jennifer had a brilliant
idea -- she'd go to the Writing Lab for help with her papers!

. ideal noun meaning something or someone that embodies perfection, or an
ultimate object or endeavor: Mickey was the ideal for tutors everywhere.

. ideal adjective meaning embodying an ultimate standard of excellence or
perfection, or the best; Jennifer was an ideal student.
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Its, It's

o its possessive adjective (possesive form of the pronoun it): The crab had
an unusual growth on its shell.

« [Qt's contraction for it is or it has (in a verb phrase): It's still raining; it's
been raining for three days. (Pronouns have apostrophes only when two
words are being shortened into one.)

Lead, 1 ed o _

« lead noun referring to a dense metallic element: The X-ray technician wore
a vest lined with lead.

« led past-tense and past-participle form of the verb to lead, meaning to
guide or direct: The evidence led the jury to reach a unanimous decision.

Than, Then

Than useci in comparison statements He 18 ncher than I
used in statements of preference: I would rather dance than eat. :
used to suggest quantities beyond a specified amount: Read more than tho ﬁrst pgr«_ogr{ipn_. o

|Then ||a time other than now: He was younger then. She will start her new job then.
next in time, space, or order: First we must study; then we can play.
suggesting a logical conclusion: If you've studied hard, then the exam should be no problem

Thelr There, They're
» Their possessive pronoun: They got their books.
o There that place: My house is over there. (This is a place word and so it
contains the word here.)
- They're contraction for they are: They re maklng dinner. (Pronouns have
apostrophes only when two words are being shortened into one.)

To, Too, Two
« To - preposition, or first part of the infinitive form of a verb: They went to
the iake to swim. :
» Too very, also: I was too tired to continue. I was hungry, too. .
» Two the number 2: Two students scored below passing on the exam.

Two, twelve, and between are all words related to the number 2, and all contain the letters tw. _
Too can mean also or can be an intensifier, and you might say that it contains an extra o ("one too many")

We're, Where. Were
- We're contraction for we are: We're glad to hefp (Pronouns have
apostrophes only when two words are being shortened into one.)
- Where location: Where are you going? (This is a place word, and so it
contains the word here.)
° Were =a past tense form of the verb be: They were walkmg side by side.

Your You re : e

= Your possessive pronoun: Your shoes are untsed

» You're contraction for you are: You're walking around thh your shoes
untied. (Pronouns have apostrophes only when two words are being
shortened into one.)
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One Word or Two?

All readv/already

. all ready: used as an adjective to express complete preparedness
« already: an adverb expressing time

At last [ was all ready to go, but everyone had already left.

All right/alright
- all right: used as an adjective or adverb; older and more formal spelling,
more common in scientific  academic writing: Will you be all right on your
own?
« alright: Alternate spelling of all right; less frequent but used often in
journaiistic and business publications, and especially common in
fictional dialogue: He does alright in school.

All together/altogether
. all together: an adverb meaning considered as a whole, summed up: All
together, there were thirty-two students at the museum.
. altogether: an intensifying adverb meaning wholly, completely, entirely: His
comment raises an altogether different problem.

Anyone/any one
« anyone: a pronoun meaning any person at all: Anyone who can solve this
‘problem deserves an award. S
» any one: a paired adjective and noun meaning a specific item in a group;
usually used with of: Any one of those papers could serve as an example.

Note: There are similar distinctions in meaning for everyone and every one

Anyway/any way
. anyway: an adverb meaning in any case or nonetheless: He objected, but
she went anyway.
» any way: a paired adjective and noun meaning any particular course,
direction, or manner: Any way we chose would lead to danger.

Awhile/a while
« awhile: an adverb meaning for a short time; some readers consider it
nonstandard: usually needs no preposition: Won't you stay awhile?
- awhile: a paired articie and noun meaning a period of time; usually used
with for: We talked for a while, and then we said good night.

Mavbe/may be ‘
» maybe: an adverb meaning perhaps: Maybe we should wait until the rain
stops.

. may be: a form of the verb be: This may be our only chance to win the
championship.
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Words that Sound Alike Practice

http:llowl.english.purdue,edufhandoufs/interact/ﬁ spelhomoEX1.html

Accept and Except

acecept (transifive verb) [Middle English, from Middle French accepter, from Latin acceptare,
frequentative of accipere to receive, from ad- toward + capere to take]

a: to receive willingly <accept a gift b: to be able or
designed to take or hold (something applied or added) <a
surface that will not accept ink

2: to give admittance or approval <to accept her as one of the group>

3a: to endure without protest or reaction <accept poor living conditions> b:
to regard as proper, normal, or inevitable <the idea is widely accepted> ¢: to
recognize as frue; believe <refused to accept the explanation>

4a: to make a favorable response to <accept an offer> b to agree to
undertake (a responsibility) <accept a job> : :
5: to assume an obligation to pay; also: to take in payrnent <we don't accepr
personal checks>

1. execept (preposition) [Originally past participle; see meaning 3, below] with the exclusion or exception
of <open daily except Sundays>

2. execept {conjunction)

: on any other condition than that; unless <you face
punishment except if you repent .
2: with the following exception <was inaccessible except by
boat
3: only (often followed by that) <I would go except that it's
too far

3. execept (transitive verb) [Latin exceptus, past participle of excipere to take or draw out, to except ex-
out + capere to take] -

To take or-leave out (anything) from a number or a whole;
to exclude; to omit <if we only except the unfitness of the
judge, the trial was a perfect enactment of justice <Adam
and Eve were forbidden to touch the except‘ed tree (past
participle)

Would you like to try an interactive exercise on using accept and except correctly?
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Affect and Effect

Affect
1. afefect (transitive verb) [Middle English, from affectus, past participle of afficere]

to produce an effect upon, as a: to produce a material
influence upon or alteration in <paralysis affected his
limbs b: to act upon (as a person or a person's mind or
feelings) so as to bring about a response; influence

Effect

1. efefect (noun) [Middie English, from Middle French & Latin; Middle French, from Latin effectus, from
efficere to bring about, from ex- out (of) + Jacere to make, do]

a: purport; intent <the effect of their statement was to
incite anger b: basic meaning; essence <her argument
had the effect of a plea for justice
2: something that inevitably foliows an antecedent (as a
cause or agent) <environmental devastation is one effect of
unchecked industrial expansion '

3: an outward sign; appearance <the makeup created the
effect of old age on their faces

4+ accomplishment; fulfiliment <the effect of years of hard
work ' '

5: power to bring about a result; infiuence <the content
itself of television Is therefore less important than its

effect

6 plural: movable property; goods <personal effects

7a: a distinctive impression <the color gives the effect of
being warm  b: the creation of a desired impression <her
tears were purely for effect c (1): something designed to
produce a distinctive or desired impression, usually used in
plural (2) plural: special effects

: the quality or state of being operative; operation <the
law goes into effect next week

in effect: in substance; virtually <the committee agreed to what was in
effect a reduction in the hourly wage>

to the effect: with the meaning <issued a statement fo the effect that he
would resign>



Meanings for less common uses:

Affect:

2. afefect (transitive verb)

1: to make a display of liking or using; cultivate <affect a

worldly manner
2: to put on a pretense of; feign <affect indifference,

though deeply hurt

3. afefect (noun) {pronunciation: stress bn .ﬁrst syllable, unlike verb forms of this word]

the conscious subjective aspect of an emotion considered
apart from bodily changes <he displayed a distressing lack
of affect .

Effect
2. efefect (transitive verb)

1: to cause to come into bemg <the c:[tlzens were abie to
effect a change in government policy . -

2a: to bring about often by surmounting obstac{es
accomplish <effect a settlement of a dispute b: to put into
operation <the duty of the legislature to effect the will of
the citizens _

Usage: The confusion of the verbs affect and effect not only is quite common but has a
long history. The verb effect was used in place of affect (1, above) as early as 1494 and in
place of affect (2, above) as early as 1652. If you think you want to use the verb effect but
are not certain, check the definitions here. The noun affect is sometimes mistakenly used
for the noun effect. Except when your topic is psychology, you w111 seidom need the noun

affect,

Would you like to try an interactive exercise on using affect and éffect correctly?




Correct Word Usage
Word Usage Guide

This list contains some terms or words often confused or misused. Familiarize yourself with
these and use them appropriately in your writing. - -
hitp://www.wsu.edu:8080/~brians/errors/errors.himl

hitp://www.pnl.gov/ag/usage/confuse. html

A, AN Use an before a vowel sound; use a before a consonant sound.
Examples: an apple, a pear, an hour, a horse

ADDITIONALLY Don't use additionally to substitute for in addition.
Original: Additionally, we would like to see your January report.

Revision: in addition, we would like to see your Jahuary report.

AFFECT, EFFECT Effect can be either a noun or a verb; affect can only be a verb (except in the

specialized jargon of psychology). As a verb, effect means "to bring about.” As a verb affect
means "to have an impact on.”

Examples: The effect of his decision was far reaching. (verb)

His decision effected vast changes in the company. (noun).

His decision affected every employee in the company. (verb)

ALL RIGHT, ALRIGHT Alright does not exist as a word; the correct term is all right.
ALMOST, MOST Do not use rmost as a substitute for almost.

Original: | eat fce cream most every day for dessert. |

Revision A: | eaf ice cream almost every day for dessert.

Revision B: Most o‘ays,-l eat ice cream for dessert.

ANMOUNT, NUMBER Use amount with things thought of in bulk (that you can't count), and use
number with things thought of as individual items (that you can count).

Examples: The number of mistakes in the report was astonishing.
The amount of homework in that course is enormous.

CRITERIA, CRITERION Remember that criteria is plural; the singular form of the word is
criterion. :
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FEWER, LESS Be sure to use the correct one of these two words. fewer refers to items you
can count, like bricks; fess refers to mass amounts (things you can't count).

Examples: This line is for people buying fewer than ten items.
We had less rain than usual last year.

FIRST, FIRSTLY Firstly — like secondly, thirdly, lastly, etc. —is an unnecessary attempt to add
the "ly" form to an adverb. First, last, second, etc. can be adverbs in thelr own rlght '

Original: Firstly, I'll explain the rules. Secondly, we'll try the exercise.
Revision: First, I'f explain the rules. Second, we'll try the exercise.

HOPEFULLY Do not use hopefully as a sort of whole-clause modifier. When you do, hopefully
is a dangling modifier.

Original: Hopefully, the booklet will contain all the answers you need.

Revision A: We hope the booklet will contain all the answers you need.

Revision B: Gazing at me hopefully, Sandy said, "May | have a cookie?"

LE., E.G. Always be sure that you're using the correct one of these two L'atih abbreviations:
o [e. is the abbreviation for id estf, and it means "that is.”
o e.g. is the abbreviation for exempli gratia, meaning "for example."

o Of course, you could aiways just stick to the good old English equivalents — that is
and for example.

INSURE, ENSURE Both of these words mean "to make secure or certain.” Use insure if you're
writing about insurance, guaranteeing the value of life or property; use ensure other times when’
you mean "to make secure from harm.”
ITS, IT’S, ITS’ Be sure to use the correct word:

o It'sisthe céntraction meaning "it is."

o ltsis the personal pronoun meaning "belonging to it."

o lis’is NOT A WORD!
PLAN ON Plan on plus an "ing" verb is a colloguialism for plan fo plus a verb.
Original: / plan on graduating next year. Revision: { plan to graduate next year. =

REASON IS BECAUSE Reason is because is a colloquial expression that people use when
they mean reason is that.
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Original: The reason is because our sales force is very aggress'ive'.'
Revision: The reason is that our sales force is very aggressive.
SET UP, SETUP Use the correct forr'ﬁ.' |

o Setup is one word when it's used as a noun or adjective:
Setup instructions were in the box. The setup fook two hours.

o Set up is two words when it's used as a verb:
We will set up for the meeﬁhg after work hours on Friday.
SHALL, WILL At one time, shall was used for first-person constructions and will was used for
second- and third- person {/ shall go; he will go). This distinction has largely passed from vogue,
and now will is usually considered correct with all persons (/ will go; he will go). However, shall
is still used with all persons to emphasize determination, as in the following: Employees shall

submit a written reason for all work absences. The use of shall in contracts signifies a legal
requirement. ST

TRY AND Try and is colloguial for try fo.
Original: / will fry and be there early.
Revision: [ will try to be there early.

WHILE Use while to mean "during the time that.” To avoid confusion, do not substitute whife for
connectives like and, but, or although. ' SRR

Original: John is sales manager, while Joan f_s in charge_of research.
Revision: John is sales manager, and Joan_is. in charge of research.
Original: While Joe wanfs the day off, he has not yet asked for it. |
Revision: Although Joe wants the day off, he has not yet asked for iL.

WHO, WHOM Use who as a subject (where you could substitute "he" or "they"); use whom as
an object (where you could substitute "him" or "thern").

Examples: Who is the leader? (Compare: He is the leader.)
The class is for people who will graduate soon. (...they will graduate...)
Whom should we blame? (We should blame him.)

For whom did you order the pizza? (You ordered the pizza for them.) She is the leader whom
we trust. (We trust her...)
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Correct Sentence Combination

For short, choppy sentences

1. Coordination:

and, but, or, nor, yet, for, so
Join complete sentences, clauses, and phrases with coordinators:

example: Doonesbury cartoons satirize contemporary politics. The
victims of political corruption pay no attention. They prefer to demand
that newspapers not carry the strip. _
revision: Doonesbury cartoons laugh at contemporary politicians, but
the victims of political corruption pay no attention and prefer to
demand that newspapers not carry the strip.

2. Subordination:
httn://owl.english.purdue.edu/handouts/general/subordination

after, although, as, as if, because, before, even if, even though, if, if
only, rather than, since, that, though, unless, until, when, where,
whereas, wherever, whether, which, while

Link two related sentences to each other so that one carries the main idea and the other is no longera -
complete sentence (subordination). Use connectors such as the ones listed above to show the relationship.

example: The campus parking problem is getting worse. The university
is not building any new garages.

revision: The campus parking problem is getting worse because the
university is not building any new garages. :

example: The US has been overly dependent on foreign oil for many years. Alternate -
sources of energy are only now being sought. A
revision: Although the US has been overly dependent on foreign oil for many years,
alternate sources are only now being sought. - : g Gl

Notice in these examples that the location of the clause beginning with the dependent marker (the
connector word) is flexible. This flexibility can be useful in creating varied rhythmic patterns over the
course of a paragraph. See the section below under "For the same pattern or rhythm in 2 series of
sentences.”
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1. Relative pronouns

which, who, whoever, whom, that, whose
Embed one sentence inside the other using a clause starting with one of the relative pronouns listed above.

example: Indiana used to be mainly an agricultural state. It has
recently attracted more industry.

revision: Indiana, which used to be mainly an agricultural state, has
recently attracted more industry.

example: One of the cameras was not packed very well. It was damaged during the move.
revision: The camera that was not packed very well was damaged during the move.

example: The experiment failed because of Murphy's Law. This law states that if
something can go wrong, it will.

revision: The experiment failed because of Murphy's Law, which states that if something
can go wrong, it will.

example: Doctor Ramirez specializes in sports medicine. She helped my cousin recover
from a basketball injury.

revision 1: Doctor Ramirez, who specializes in sports medicine, helped my cousin recover
from a basketball injury.

revision 2: Doctor Ramirez, whose specialty is sports medicine, helped my cousin recover
from a basketball injury.

2. Participles

Present participles end in -ing, for example! speaking, carrying,
wearing, dreaming.

Past participles usually end in -ed, -en, -d, -n, or -t but can be irregular,
for example: worried, eaten, saved, seen, dealt, taught.

For more on participles, see our handout on verbals.

Eliminate a be verb (am, is, was, were, are) and substitute a participle.

example: Wei Xie was surprised to get a phone call from his sister. He
was happy to hear her voice again.

revision 1: Wei Xie, surprised to get a phone call from his sister, was
happy to hear her voice again.

revision 2: Surprised to get a phone call from her, Wei Xie was happy to
hear his sister's voice again.
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3. Prepositions

about, above, across, after, against, along, among, around, as, behind,
below, beneath, beside, between, by, despite, down, during, except,
for, from, in, inside, near, next to, of, off, on, out over, past to, under,
until, up, with

Turn a clause into a prepositional phrase (a phrase beginning with a preposition, such as the ones listed
above).

example 1: The university has been facing pressure to cut its budget. It
has eliminated funding for important programs. (two mdependent o
clauses) '
example 2: The university, which has been facing pressure to cut ItS
budget, has eliminated funding for important programs. (subject,
relative clause, predicate)

example 3: Because it has been facing pressure to cut its budget, the
university has eliminated funding for important programs. (dependent
clause, independent clause)

revised: Under pressure to cut its budget the university has eliminated
funding for important programs. (prepositional phrase, independent
clause: the most concise version of the four)

For the same paTTern or rhythm in a series of senTences

1. Dependent markers

See the list of dependent markers above under "Subordination.”

Put clauses and phrases with dependent markers at the beginning of some sentences instead of starting
each sentence with the subject. In this example the structure and content of the sentences remains the
same, but some elements are moved around to vary the thythm.

example: The room fell silent when the TV newscaster reported the .
story of the earthquake. We all stopped what we were doing. The
pictures of the quake shocked us. We could see that Iarge sections of
the city had been completely destroyed.
revised: When the TV newscaster reported the story of the earthquake,
the room fell silent. We all stopped what we were doing. The pictures of
the quake shocked us because we could see that large sections of the
city had been completely destroyed.
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2. Transitional words and phrases

accordingly, after all, afterward, also, although, and, but, consequently,
despite, earlier, even though, for example, for instance, however, in
conclusion, in contrast, in fact, in‘the meantime, in the same way,
indeed, just as... so, meanwhile, moreover, nevertheless, not only...
but also, now, on the contrary, on the other hand, on the whole,
otherwise, regardless, shortly, similarly, specifically, still, that is, then,
therefore, though, thus, yet

Vary the rhythm by adding transitional words at the beginning of some sentences.

example: Fast food corporations are producing and advertising bigger
items and high-fat combination meals. The American population faces a
growing epidemic of obesity. '
revised: Fast food corporations are producing and advertising bigger
items and high-fat combination meals. Meanwhile, the American '
population faces a growing epidemic of obesity.

Vary the thythm by alternating short and long sentences.

example: They visited Canada and Alaska last summer to find some native American art.

In Anchorage stores they found some excellent examples of soapstone carvings. But they
couldn’t find a dealer selling any of the woven wall hangings they wanted. '
revised: They visited Canada and Alaska last summer to find some native American art,
such as soapstone carvings and wall hangings. Anchorage stores had many soapstone items
available. Still, they were disappointed to learn that wall hangings, which they had
especially wanted, were difficult to find.
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Instructional Aide Worker Qualities

Purpose of Classification:

Works with children and/or adults to provide intervention and/or instructional or
supervisory services to foster emotional and educational development Follows program
plan as developed by supervisor. Incumbents in this classification may perform their work
in clagsrooms or in homes.

Distinguishing Characteristics:

This is a specialized classification and not part of a series.

Example of Duties:

- Administers assessment tests to children and/or adults used in development of
individualized program plans for physical, mental and/or educational activities,

- Arranges times to visit client at home; initiates activities of individualized program plan.

- Collects data and maintains documentation on child's progress regarding each area of
training such as cognitive, physical and recognition.

- Plans and prepares lesson plans for group activities and gathers necessary materials and
supplies required; employs various teaching methods to promote learning and implement
activities.

- Participates in monthly meetings between parents and program coordinator.

- Assists in teaching parents how to wark with their children in order to foster educational
and emotional development; assists classroom teacher with spécial projects or activities.

- Assists with teacher directed activities by operating audiovisual
equipment, distributing classroom materials or monitoring activities

of children.

- Assists adult or parents of child in completing necessary forms for participation in
programs.

- Maintains classroom which includes cleaning tables and chalkboards and sweeping
floors.



Knowledge, Skills and Abilities:

- Skill in developing activities to enhance child development.
- Skill in working with children

- Ability to effectively communicate.

Minimum Qualifications:

- One year instructional aide or related experience; OR

- Any equivalent combination of experience, training and/or education approved by -
Human Resources. '

This description is intended to be generic in nature. It is not intended to determine specific
duties and responsibilities of any particular position. Essential functions and overtime
eligibility may vary based on the specific tasks assigned to the position.




Discipline Phi
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The traditional school is based on the assumption that learning best takes place in
a structured and disciplined atmosphere. The best form of discipline is self- -
discipline. 1t is hoped that in the school society each student will develop a strong
sense of seif-discipline. Self-discipline frees an individual from external constraints
that control and direct him or her. :

To help each child develop self-discipline, the school will emphasize obedience to
authority as well as independence. In adult society, not everyone is self-
disciplined; therefore laws and regulations have been established to protect the
rights of individuals. Students should understand that, at times, what seems best .
for the group takes precedence over what seems best for the individual. Students
should understand that rules are necessary when people live together, and that
rules should be respected. When self-control is not evident, external control will
become necessary.

The school needs the support of the parents if this is to work"éffectively.

A. Parent/Guardian Responsibilities.
1. To teach the child self-discipline and respect for authorsty
To see that the child attends school regularly and on time.
To see that the child is prepared and has the necessary materials.
To familiarize the child with the discipline policy and regulations.

To provide the school with a current telephone number through
which he/she can be reached during the school day.

To come to the school to get the child when necessary.
To be available for conferences when necessary.
To cooperate with the school for the benefit of the child.

To encourage the student to report to the proper person (teacher,

principal, etc.) any problems that develop, rather than resorting to
hitting, etc.
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B. Student Responsibilities.

1.
2.

3.

P

To be aware of and follow system-wide policy and regulations and
school guidelines for acceptable behavior.

To refrain from disruptive behavior, which may interfere with a
teacher's right to teach and a student's right to learn.

To refrain from: physical force, verbal abuse, threats, blackmail.

To seek clarification from school personnel concerning the
appropriateness of any action or behavior.

. To attend classes regularly and punctually with necessary material's
‘and preparation.

. To follow policy and regulations for every event considered part of

the school program regardless of the time or place.

To report problems that develop (instead of hitting, name-callihg,
etc.) to resolve a problem.

C. Prohibited Behaviors Could Result in Excﬂusaon fmm
School

USD 259 Board Policy P5113 states the following:

The principal or designee may suspend or propose to expel a pupil from school for
any of the following reasons:

a)

Willful violation of any published regulation for pupil conduct

adopted or approved by the BOE or developed and prornulgated by
an individual school.

Conduct which substantially disrupts, impedes, or interferes with the -
operation of any public school.

Conduct which substantial impinges upon or invades the rights of
others.

Conduct which has resulted in the conviction of the pupil for any
offense specified in Chapter 21 of the Kansas Statutes Annotated or -
any criminal statute of the United States.

Disobedience of an order of a teacher, peace officer, schooi
security officer, or any school authority when such disobedience
can reasonable be anticipated to result in disorder, disruption, or
interference with the operation of any public school or substantial
and material impingement upon or invasion of the rights of others.




f)

Any student who brings or is found to be in possession of a
dangerous weapon, or who places a person in fear of bodily harm
with a dangerous weapon or a weapon on school premises before,
during, or after schoo! or at any school sponsored activity (See BOE
policies 1462, Assault and Battery of Staff, Policy 1465, Pupil
Behavior-Alcohol, Drugs, Drug Paraphernalia and/or Other
Controlled Substances, and Policy 1466 Possession or Use of
Weapons. Copies of these policies may be obtained from school).

D. Recommended Course of Action forTeachers
The teacher will:

1.

N

oo kW

10.

11.
12.

Discuss the matter with the student and unless the seriousness of
the offense merits immediate action, warn the student that
continued misbehavior will result in the loss of certain pnwleges

Proceed, as appropriate, with any of the following correct:ve actions
if misbehavior continues:

isolate within the classroom.
Have the child write a letier to parent concerning misbehavior.
Have the child call parent at home or work to explain misbehavior.

Detain child after school, provided adequate prior arrangements
have been made with a parent/guardtan

Any other acceptable action as adopted by the school staff: loss of
playtime, not allowed to participate in group activities, etc.
Withhold privileges. (No student may be denied the nght to
participate in any part of the instructional program or to have a
lunch period).

Isolate outside of the classroom in a Iocat:on away from the
classroom and under supervision for a maximum of one hour..
Records are to be kept of all times that students are 0utsnde of the’
classroom for disciplinary reasons. '

Contact parent by telephone/letter for input and cooperation when
necessary.

Consult with the prmcspal concemmg misbehavior.
Refer child to the principal for further corrective action.
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httD //currv edschool.virginia. edu/qo/readquest/strat/home htm[

ABC Brainstorm
[ instructions | print chart]
brainstorming activity, using letters of the aiphabet :
Carousel Brainstorming :
[ instructions ]
brainstorm similar to graffiti strategy
Clock Buddies .
[ instructions | print chart ]
a quick partnering system
Column Notes
[ instructions ]
Ieammg guide arranged in columns
Compar:son -Contrast Charts
[ instructions | print chart ] ' -
often found in graphic organizer form, a chart for comparing two
concepts by looking at the ways they are similar and how they are
different .
Concept of Definition Map
[ instructions | print map ]
a visually organized word chart for expanding the c:oncept of
meaning and enriching one's understanding of an unfamihar term
Graphic Organizers
[ instructions ] : S
visual organization of information, whether for levels of anformatlon
sequence or ordering, or relationships; often called concept maps,
webs, clusters, or pictorial organizers . . .
History Frames/Story Maps I DA S TR
[instructions | print history frame | printstory map | print
story pyramid | print character/plot chart | grint Cross-
disciplinary applications |
based on the story maps that many students a[ready use in Englzsh
and Language Arts, the history frame is a graphic organizer that
looks at key actors, time & place of events, prob!em or goal, key
events, outcome, and larger relevance
Inquiry Chart
[ instructions | print chart ]
a variation of column notes and learning guides, inquiry charts are
used specifically to generate questions whose answers will come
from combing through a variety of sources
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KWL

[L@LQQIL% '| print K-W-L chart | print modlﬂod K W-L chart
']
a three-column chart for approachmg new oontent and aotively
engaging in it; contains components for before, during, and after -
reading activity .

Opinion-Proof

[instructions | printchart] -

a two-column chart where studenis seek to proV|de support or

evidence from the content to bolster an opmlon they have put forward
Power Thinking

[ instructions | -
an alternative system of outlining, power thinking involves assigning
"Power" levels 1o information according to whether it is a main idea,
subtopic, or detail
Problem-Solution Chart-
[ instructions | Qrmt chart |
a two-column chart that is especiaily helpful for lookmg at cause and
effect; its components invite students to consider consequences
causes, and solutions of problems
Question-Answer Relationships :
[ instructions | ~printchart | print QAR concept map ]
an strategy for understanding different levels of questions, from
SImple recall to more complex, and for recognizing the nature of

given questions so that it is better understood what kind of answer is
called for

Questioning the Author
[ instructions ]
a protocol of questions for examining how ciearly an author has
- communicated his or her ideas
RAFT Papers
[ instructions | print blank form ]
a framework for approachlng writing that can be espeolally good for
encouraging expressions of empathy and understanding of another's
perspective
Reciprocal Teaching
[ instructions ]
a constructed activity for students to collaborate in understanding a
selection of content (can also be done individually); students take on
roles as Summarizer, Questioner, Clarifier, or Predictor
Selective Underlining/Highlighting
[ instructions ]
emphasis on the word "selective"; a means for students to read for
key ideas, essential vocabulary, cause and effect, etc.
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Semantic Feature Analysis
[ instructions]
an attribute analysis tool; students can compare different ideas,
concepts, people, evenis, etc against a cross-referenced set of
criteria :
Story Maps : :
same as history frames see above
Summarizing '
[ instructions | Drint Sum it Up sheet | prmt Sum It UD
directions |
a strategy for developmg coherent but brief expressmns of larger
ideas by focusing on key words and main ideas; included are
suggestions for various ways to teach summarizing, including an
activity called Sum it Up
Thesis-Proof . : : .
[ instructions | printchart | print pro/con chart ]
a variation of two-column charis where students use key ideas in
their content fo support a theSIs excellent for pre»wr!ting
Think-Pair-Share B : :
[ instructions ] B R AT B S
a cooperative and structured discussmn strategy BT
Three-Minute Pause e

[ instructions | print overhead master] _
a structured pause; a comprehensmn check
3-2-1
[ instructions | - print 3-2-1 master]

good quick strategy for summarizing and questlonlng
Venn Diagrams S
[ instructions | Venn Diagramfor2 | Venn. D;aqram for
3 | VennDiagram w/Summary - | - Venn Variations ]
the most common charts for looking at similarities and differences
Word Map :
[ instructions | printmapv.1 | print map v.2 ]
- a vocabulary strategy for VIsuaHy mappmg associations of meaning
for a new term o] A A : .




Basic Elements of a Lesson Plan

A Lesson Plan is a simply worded script or written teacher aid, used by novice
and experienced teachers alike, providing a well-organized set of learning
experiences to students. It helps teachers to gather resources and to visualize
procedures that will be used in the lesson. It may be a single lesson that fits into a
unit or a series of lessons that cover a subject in the curriculum. It should be written

so that a substitute teacher can follow it or it may be used in a team teaching
coniext.

The arrangement and format of the traditional components of an effective lesson
plan vary to some degree by author. There are, however, common elements of a plan
that cut across the variety of sources and variations in terminologies. A number of
authors considered 4 sections as follows: Preliminary Information, Lesson
Approach, Lesson Development, and Lesson Summary (Richarson, 1981; Alessi,
1979). Within each of these categories are the more familiar Objectives,
Introduction, Procedures, Materials and Evaluation sections that are typically
associated with lesson planning. The broader 4 section categories are used below as
this structure tends to encompass all the sub-categories quite well.

Preliminary Information:

This section contains the subject and title of the lesson. It may also identify
the appropriate placement of the topic within the framework of the larger unit
topic by providing a description or outcome statement. This feature is used
to identify the plan and give the reader a brief overview of its purpose. The
section also includes the student grade level and any unique characteristics

of the student population. The name of the teacher and address of school
should also be identified in this section.

Lesson Approach or Preparation:

This section specifies the lesson objectives or educational purpose of the
plan. Often referred to as "behavioral objectives”, these are educational
objectives which state very precisely what the learner will be able to do after
successfully completing the learning experience. Objectives are embedded
within long-term goals of the curriculum. Educational objectives may be used
as an organizational framework for selecting and sequencing learning
experiences, and they may be used to help teachers chart the progress made
by the group or by individuals. (Eby, 1994)



Behavioral objectives are written to specify the conditions under which the
learning will take place, the action or behavior and the criteria for success (ex.
after practice-writing the spelling words five times each, the student will write
the words when dictated by the teacher, spelling 18 or the 20 words
correctly). Some authors argue that a single lesson plan should contain only
one objective (Richardson, 1981); while others recommend listing 3 or 4 in'
sequence (Eby, 1994; Weiler, 1994). Some authors distinguish behavioral
objectives (those achieved in the course of instruction) from terminal
objectives (what students should be able to do after a particular sequence of
instruction) (Alessi, 1979). Objectives should be written so that they can be
understood by both students and the teacher.

A second component of this section is the Introduction. Some authors use
this category to briefly describe the lesson, linking it with previous lessons,
and setting the stage for what will follow (Richardson, 1981). Other authors
use the introduction to acquaint the students with lesson objectives (Eby,
1994; Williams, 1994). By orienting then, students will understand how the
lesson relates to them and their previous experiences, and they learn what will
be expected of them. The introduction is meant to focus the attention of
students and motivate them to continue with the tasks that follow. The

introduction in this inferpretation is used as a "grabber” (Ridley, 1995).

Another use of the introduction Component is to identify any 1nstruct10nal
techniques, materials, and resources needed to implement the lesson.

Lesson Development/ Content/ Teaching-Learning

Activities/ Procedures:

Using a variety of headings, this category describes the educational
experiences and sequence of steps involved with implementing the lesson.
This section involves a presentation of the subject matter by the teacher and
activities and tasks to be carried out by the students. Included in this section
may be any or all the following sub-sections: instructional method or
technique, motivation (see "grabber" above), a brief statement of purpose,
teacher modeling or demonstration, connection with previous learning, class -
discussion, a check for understanding, gnided practice or activity either
individually or in groups, independent practice or activity, and closure (Eby,‘ e
1994). Descriptions of activities should also include an awareness and
understanding of why students are doing certain activities, and how these
activities facilitate long-term retention of knowledge, awareness and skill
development in students. Some plans may also suggest the amount of time -
needed to carry out certain activities or tasks (Weiler, 1994).
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Lesson Summmy and Evaluauon“ |

The summary component is used to review the information covered, draw
conclusions and evolve generalizations by emphasizing the major concepts
that were plesented in the lesson. Evaluation of students involves a
descrlptlon of the way teachers have planned in advance to determine whether
the objectives were reached and whether students learned what they should
have (Eby, 1994; Williams, 1994). Assessment should measure student
mastery of skills and knowledge relative to the state objectives. The method
of evaluation will vary with the subject matter. Finally, ﬂllS sectlon may
include a list of references and suggested readings.

11






