Table of all prime numbers up to 1,000
	 
	2 
	3 
	5 
	7 
	11 
	13 
	17 
	19 
	23

	29 
	31 
	37 
	41 
	43 
	47 
	53 
	59 
	61 
	67

	71 
	73 
	79 
	83 
	89 
	97 
	101 
	103 
	107 
	109

	113 
	127 
	131 
	137 
	139 
	149 
	151 
	157 
	163 
	167

	173 
	179 
	181 
	191 
	193 
	197 
	199 
	211 
	223 
	227

	229 
	233 
	239 
	241 
	251 
	257 
	263 
	269 
	271 
	277

	281 
	283 
	293 
	307 
	311 
	313 
	317 
	331 
	337 
	347

	349 
	353 
	359 
	367 
	373 
	379 
	383 
	389 
	397 
	401

	409 
	419 
	421 
	431 
	433 
	439 
	443 
	449 
	457 
	461

	463 
	467 
	479 
	487 
	491 
	499 
	503 
	509 
	521 
	523

	541 
	547 
	557 
	563 
	569 
	571 
	577 
	587 
	593 
	599

	601 
	607 
	613 
	617 
	619 
	631 
	641 
	643 
	647 
	653

	659 
	661 
	673 
	677 
	683 
	691 
	701 
	709 
	719 
	727

	733 
	739 
	743 
	751 
	757 
	761 
	769 
	773 
	787 
	797

	809 
	811 
	821 
	823 
	827 
	829 
	839 
	853 
	857 
	859

	863 
	877 
	881 
	883 
	887 
	907 
	911 
	919 
	929 
	937

	941 
	947 
	953 
	967 
	971 
	977 
	983 
	991 
	997 
	 


Roman Numerals

Roman numerals are expressed by letters of the alphabet and are rarely used today except for formality or variety. There are four basic principles for reading Roman numerals:

1. A letter repeated once or twice repeats its value that many times (XXX = 30, CC = 200, etc.). 

2. One or more letters placed after another letter of greater value increases the greater value by the amount of the smaller (VI = 6, LXX = 70, MCC = 1200, etc.). 

3. A letter placed before another letter of greater value decreases the greater value by the amount of the smaller (IV = 4, XC = 90, CM = 900, etc.). Several rules apply for subtraction: (a) only subtract powers of ten (I, X, or C, but not V or L); (b) only subtract one number from another; (c) do not subtract a number from one that is more than 10 times greater (that is, you can subtract 1 from 10 [IX] but not from 20—there is no such number as IXX). 

4. A bar placed on top of a letter or string of letters increases the numeral's value by 1,000 times (XV = 15, [image: image1.png]
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= 15,000).

	Letter 
	Value
	
	
	

	I
	1
	
	C
	100

	II
	2
	
	D
	500

	III
	3
	
	M
	1,000

	IV
	4
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	5,000

	V
	5
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	10,000

	VI
	6
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	50,000

	VII
	7
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	100,000

	VIII
	8
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	500,000

	IX
	9
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	1,000,000

	X
	10
	
	
	

	XX
	20
	
	
	

	XXX
	30
	
	
	

	XL
	40
	
	
	

	L
	50
	
	
	

	LX
	60
	
	
	

	LXX
	70
	
	
	

	LXXX
	80
	
	
	

	XC
	90
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Factorials

The factorial of a number is the product of all the whole numbers, except zero, that are less than or equal to that number. For example, to find the factorial of 7 you would multiply together all the whole numbers, except zero, that are less than or equal to 7. Like this:






7 x 6 x 5 x 4 x 3 x 2 x 1 = 5,040

The factorial of a number is shown by putting an exclamation point after that number. So, 7! is a way of writing “the factorial of 7” (or “7 factorial”).

Here are some factorials:

1! = 1 = 1

2! = 2 x 1 = 2

3! = 3 x 2 x 1 = 6

4! = 4 x 3 x 2 x 1 = 24

5! = 5 x 4 x 3 x 2 x 1 = 120

6! = 6 x 5 x 4 x 3 x 2 x 1 = 720

7! = 7 x 6 x 5 x 4 x 3 x 2 x 1 = 5,040

8! = 8 x 7 x 6 x 5 x 4 x 3 x 2 x 1 = 40,320

9! = 9 x 8 x 7 x 6 x 5 x 4 x 3 x 2 x 1 = 362,880

10! = 10 x 9 x 8 x 7 x 6 x 5 x 4 x 3 x 2 x 1 = 3,628,800

11! = 11 x 10 x 9 x 8 x 7 x 6 x 5 x 4 x 3 x 2 x 1 = 39,916,800

12! = 12 x 11 x 10 x 9 x 8 x 7 x 6 x 5 x 4 x 3 x 2 x 1 = 479,001,600

Factorials are useful. They can show how many different ways there are to order or arrange a set of things. For example, if you have 5 books on a shelf, and want to know how many different ways there are to order or arrange them, simply find the factorial of 5:






5! = 5 x 4 x 3 x 2 x 1 = 120

This shows that you can arrange 5 books 120 different ways.

Here's a bit of trivia: mathematicians have decided that the factorial of zero, or 0!, is 1. Why? Because you can arrange a set of nothing, an empty set, in just one way—as nothing, an empty set.

Triangles

A triangle has three sides and is made of straight lines. A triangle may be classified by how many of its sides are of equal length. Or, it may be classified by what kind of angles it has.

Types of Triangles by Length
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In an equilateral triangle, all three sides are the same length. An equilateral triangle is always equiangular (see below).
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In an isosceles triangle, two sides are the same length. An isosceles triangle may be right, obtuse, or acute (see below).
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In a scalene triangle, none of the sides are the same length. A scalene triangle may be right, obtuse, or acute (see below).

Types of Triangle by Angle
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In an equiangular triangle, all the angles are equal—each one measures 60 degrees. An equiangular triangle is a kind of acute triangle, and is always equilateral.
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In a right triangle, one of the angles is a right angle—an angle of 90 degrees. A right triangle may be isosceles or scalene.
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In an obtuse triangle, one angle is greater than a right angle—it is more than 90 degrees. An obtuse triangle may be isosceles or scalene.
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In an acute triangle, all angles are less than right angles—each one is less than 90 degrees. An acute triangle may be equilateral, isosceles, or scalene.
Finding Area
Square
	[image: image16.png]





A = a2, in which a is one of the sides.

Rectangle
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A = ab, in which a is the base and b is the length.

Parallelogram
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A = bh, in which b is the base and h is the height.

Circle
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A = πr2, in which π is 3.1416 and r is the radius.

Ellipse
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A = πr1r2, in which π is 3.1416, r1 is the longer radius, and r2 is the shorter radius.

Trapezoid
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A = (h[b1 + b2])/2, in which h is the height, b1 is the longer parallel side, and b2 is the shorter parallel side.

Triangle
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Given base and height: A = (1/2)bh, in which b is the base and h is the height.
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Given side, angle, side (SAS): (1/2) ab x sinθ, in which a is one side, b is another side, and θ is the known angle.

	[image: image24.png]





Given three sides: [image: image25.png]v/ (8[s —a][s — b][s —¢])



when s = (a + b + c)/2 (Heron's formula), in which a, b, and c represent the three sides.
Finding Volume


Cube
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V = a3, in which a is the length of one of the sides.

Rectangular Prism
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V = abc, in which a is the length, b is the width, and c is the depth.

Sphere
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V = (4πr3)/3, in which π is about 3.1416 and r is the radius.

Cylinder
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V = πr2h, in which π is about 3.1416, r is the radius of the base, and h is the height.

Cone
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V = (πr2h)/3, in which π is about 3.1416, r is the radius of the base, and h is the height.

Pyramid
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V = (Ah)/3, in which A is the area of the base and h is the height.
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Finding Perimeter and Circumference

Perimeter
The perimeter of a geometrical figure is the complete distance around that figure. To find the perimeter, simply add up the lengths of the figure's sides.

Example: What is the perimeter of a rectangle that measures 3 inches by 8 inches?
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· Since a rectangle has four sides, and its parallel sides are equal in length, this rectangle must have two sides that are each 3 inches in length, and two sides that are each 8 inches in length. 

· The sum of the lengths is 3 + 3 + 8 + 8 = 22. Therefore, the perimeter of the rectangle is 22 inches.

Example: What is the perimeter of a pentagon in which each side measures 4 inches?

· A pentagon is a figure with five sides, and this pentagon has all sides of the same length. 

· The sum of the lengths is 4 + 4 + 4 + 4 + 4 = 20. Therefore, the perimeter of the pentagon is 20 inches.

Example: What is the perimeter of a triangle that has sides measuring 12 inches, 9 inches, and 6 inches?

· The perimeter is the sum of the lengths of the triangle's sides. 

· The sum of the lengths is 12 + 9 + 6 = 27. Therefore, the perimeter of the triangle is 27 inches.

Circumference
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The circumference of a circle—the complete distance around a circle—can be found by using this formula:

C = π2r, in which π is about 3.1416 and r is the radius.

Polygons: How Many Sides?

A geometrical figure with three or more sides is called a polygon or a polyhedron. Here are the names for some polygons.

	3
	triangle, trigon

	4
	quadrilateral, tetragon

	5
	pentagon

	6
	hexagon

	7
	heptagon

	8
	octagon

	9
	nonagon, enneagon

	10
	decagon

	11
	hendecagon

	12
	dodecagon, duodecagon

	13
	triskaidecagon, tridecagon

	14
	tetrakaidecagon, tetradecagon

	15
	pentadecagon

	16
	hexadecagon

	17
	heptadecagon

	18
	octadecagon

	19
	enneadecagon

	20
	icosagon


How Many Angles?
A polygon has as many angles as it has sides. For example, a triangle has 3 sides and 3 angles. A pentagon has 5 sides and 5 angles. An octadecagon has 18 sides and 18 angles!

Order of Operations

When you have a math problem that involves more than one operation—for example, addition and subtraction, or subtraction and multiplication—which do you do first?

Example #1: 6 – 3 x 2 = ?
· Do you do the subtraction first (6 – 3 = 3) and then the multiplication (3 x 2 = 6)? 

· Or do you start with the multiplication (3 x 2 = 6) and then subtract (6 – 6 = 0)?

PEMDAS
In cases like these, we follow the order of operations. The order in which operations should be done is abbreviated as PEMDAS:

1. Parentheses 

2. Exponents 

3. Multiplication and Division (from left to right) 

4. Addition and Subtraction (from left to right)
(One way to memorize this is to think of the phrase Please Excuse My Dear Aunt Sally.)

· In the above example, we're dealing with multiplication and subtraction. Multiplication comes a step before Subtraction, so first we multiply 3 x 2, and then subtract the sum from 6, leaving 0.

Example #2: 30 ÷ 5 x 2 + 1 = ?
· There are no Parentheses. 

· There are no Exponents. 

· We start with the Multiplication and Division, working from left to right.
NOTE: Even though Multiplication comes before Division in PEMDAS, the two are done in the same step, from left to right. Addition and Subtraction are also done in the same step. 

· 30 ÷ 5 = 6, leaving us with 6 x 2 + 1 = ? 

· 6 x 2 = 12, leaving us with 12 + 1 = ? 

· We then do the Addition: 12 + 1 = 13
Note that if we'd done the multiplication before the division, we'd have ended up with the wrong answer:

· 5 x 2 = 10, leaving 30 ÷ 10 + 1 = ? 

· 30 ÷ 10 = 3, leaving 3 + 1 = ? 

· 3 + 1 = 4 (off by 9!)
One last example for advanced students, using all six operations:

Example #3: 5 + (4 – 2)2 x 3 ÷ 6 – 1 = ?
· Start with the Parentheses: 4 – 2 = 2. (Even though subtraction is usually done in the last step, because it's in parentheses, we do this first.) That leaves 5 + 22 x 3 ÷ 6 – 1 = ? 

· Then Exponents: 22 = 4. We now have 5 + 4 x 3 ÷ 6 – 1= ? 

· Then Multiplication and Division, starting from the left: 4 x 3 = 12, leaving us with 5 + 12 ÷ 6 – 1 = ? 

· Then moving to the right: 12 ÷ 6 = 2, making the problem 5 + 2 – 1 = ? 

· Then Addition and Subtraction, starting from the left: 5 + 2 = 7, leaving 7 – 1 = ? 

· Finally, moving to the right: 7 – 1 = 6
Scientific Notation

Sometimes, especially when you are using a calculator, you may come up with a very long number. It might be a big number, like 2,890,000,000. Or it might be a small number, like 0.0000073.

Scientific notation is a way to make these numbers easier to work with. In scientific notation, you move the decimal place until you have a number between 1 and 10. Then you add a power of ten that tells how many places you moved the decimal.

In scientific notation, 2,890,000,000 becomes 2.89 x 109. How? 

· Remember that any whole number can be written with a decimal point. For example: 2,890,000,000 = 2,890,000,000.0 

· Now, move the decimal place until you have a number between 1 and 10. If you keep moving the decimal point to the left in 2,890,000,000 you will get 2.89. 

· Next, count how many places you moved the decimal point. You had to move it 9 places to the left to change 2,890,000,000 to 2.89. You can show that you moved it 9 places to the left by noting that the number should be multiplied by 109.

2.89 x 109 = 2.89 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10
2.89 x 109 = 2,890,000,000 

· Scientific notation can be used to turn 0.0000073 into 7.3 x 10-6.

· First, move the decimal place until you have a number between 1 and 10. If you keep moving the decimal point to the right in 0.0000073 you will get 7.3. 

· Next, count how many places you moved the decimal point. You had to move it 6 places to the right to change 0.0000073 to 7.3. You can show that you moved it 6 places to the right by noting that the number should be multiplied by 10-6.

7.3 x 10-6 = 0.0000073

Remember: in a power of ten, the exponent—the small number above and to the right of the 10—tells which way you moved the decimal point.

· A power of ten with a positive exponent, such as 105, means the decimal was moved to the left. 

· A power of ten with a negative exponent, such as 10-5, means the decimal was moved to the right.
	Powers of Ten

	billions
109 = 1,000,000,000
10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 x 10 = 1,000,000,000

	millions
106 = 1,000,000
10 x 10 x 10 x 10 x 10 x 10 = 1,000,000

	hundred thousands
105 = 100,000
10 x 10 x 10 x 10 x 10 = 100,000

	ten thousands
104 = 10,000
10 x 10 x 10 x 10 = 10,000

	thousands
103 = 1,000
10 x 10 x 10 = 1,000

	hundreds
102 = 100
10 x 10 = 100

	tens
101 = 10

	ones
100 = 1

	tenths
10–1 = 1/10
1/10 = 0.1

	hundredths
10–2 = 1/102
1/102 = 0.01

	thousandths
10–3 = 1/103
1/103 = 0.001

	ten thousandths
10–4 = 1/104
1/104 = 0.0001

	hundred thousandths
10–5 = 1/105
1/105 = 0.00001

	millionths
10–6 = 1/106
1/106 = 0.000001

	billionths
10–9 = 1/109
1/109 = 0.000000001
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