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Arithmetic

Properties of Integers

An integer is any number in the set {. . . −3, −2, −1, 0, 1, 2, 3, . . .}. If x and y are integers and x ≠ 0, x is a divisor (factor) of y provided that y = xn for some integer n. In this case y is also said to be divisible by x or to be a multiple of x. For example, 7 is a divisor or factor of 28 since 28 = 7 × 4, but 8 is not a divisor of 28 since there is no integer n such that 28 = 8n.

http://www.youtube.com/watch?v=rjZjdBcx67Y
Quotients and remainders 
If x and y are positive integers, there exist unique integers q and r, called the quotient and remainder, respectively, such that y = xq + r and 0 ≤ r < x. For example, when 28 is divided by 8, the quotient is 3 and the remainder is 4 since 28 = (8)(3) + 4. Note that y is divisible by x if and only if the remainder r is 0; for example, 32 has a remainder of 0 when divided by 8 since 32 is divisible by 8. Also note that when a smaller integer is divided by a larger integer, the quotient is 0 and the remainder is the smaller integer. For example, 5 divided by 7 has the quotient 0 and the remainder 5 since 5 = (7)(0) + 5.
Odd and even integers 
Any integer that is divisible by 2 is an even integer; the set of even integers is {. . . −4, −2, 0, 2, 4, 6, 8, . . .}. Integers that are not divisible by 2 are odd integers; {. . . −3, −1, 1, 3, 5, . . .} is the set of odd integers.

If at least one factor of a product of integers is even, the product is even; otherwise the product is odd. If two integers are both even or both odd, their sum and their difference are even. Otherwise, their sum and their difference are odd.

Prime numbers

A prime number is a positive integer that has exactly two different positive divisors, 1 and itself. For example, 2, 3, 5, 7, 11, and 13 are prime numbers, but 15 is not, since 15 has four different positive divisors, 1, 3, 5, and 15. The number 1 is not a prime number, since it has only one positive divisor. Every integer greater than 1 is either prime or can be uniquely expressed as a product of prime factors. For example, 14 = (2)(7), 81 = (3)(3)(3)(3), and 484 = (2)(2)(11)(11).

http://www.youtube.com/watch?v=woQc32mWC4M
Prime factors

Example: What is the prime factorization of 147 ?

Can we divide 147 evenly by 2? No, so we should try the next prime number, 3:

147 ÷ 3 = 49

Then we try factoring 49, and find that 7 is the smallest prime number that works:

49 ÷ 7 = 7

And that is as far as we need to go, because all the factors are prime numbers.

147 = 3 × 7 × 7
(or 147 = 3 × 72 using exponents

http://www.youtube.com/watch?v=PBFRhGotsF4
http://www.mathsisfun.com/prime-factorization.html
Consecutive integers
The numbers −2, −1, 0, 1, 2, 3, 4, 5 are consecutive integers. Consecutive integers can be represented by n, n + 1, n + 2, n + 3, . . ., where n is an integer. The numbers 0, 2, 4, 6, 8 are consecutive even integers, and 1, 3, 5, 7, 9 are consecutive odd integers. Consecutive even integers can be represented by 2n, 2n + 2, 2n + 4, . . ., and consecutive odd integers can be represented by 2n + 1, 2n + 3, 2n + 5, . . ., where n is an integer.
Properties of the integers 1 and 0 
If n is any number, then [image: image1.png]n=0,n
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, and for any number . The number 1 can be expressed in many ways, for example, [image: image2.png]


for any number [image: image3.png]o= [



.

Multiplying or dividing an expression by 1, in any form, does not change the value of that expression.

The integer 0 is neither positive nor negative. If n is any number, then n + 0 = n and [image: image4.png]


. Division by 0 is not defined.

Addition and subtraction of fractions with like and unlike denominators

http://www.youtube.com/watch?v=g45dz11GXrY
http://www.math-play.com/adding-and-subtracting-fractions-game.html
Multiplication of fractions

http://www.youtube.com/watch?v=DQKL7bh2nO4
http://www.math-play.com/soccer-math-multiplying-fractions-game/multiplying-fractions-game.html
Division of fractions

http://www.math-play.com/soccer-math-dividing-fractions-game/soccer-math-dividing-fractions-game.html
Mixed Numbers
http://www.youtube.com/watch?v=1xuf6ZKF1_I
http://www.mathplayground.com/fractions_mixed.html
Mixed Number Adding and Subtracting
http://www.mathsisfun.com/numbers/fractions-mixed-addition.html
Mixed Number Multiplication and Division

http://www.youtube.com/watch?v=jPx6D2eShmc
http://www.artofproblemsolving.com/Videos/external.php?video_id=91
Examples of Decimals

Some examples of decimals follow.
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http://www.youtube.com/watch?v=0GL87_AEVUg
http://www.mathsisfun.com/decimals.html
http://cstl.syr.edu/fipse/decunit/intrdec/intrdec.htm
Convert Decimals to Fractions and Percents
http://www.youtube.com/watch?v=uBDdBk1AWAw
http://www.mathsisfun.com/converting-decimals-fractions.html
http://www.mathsisfun.com/converting-decimals-percents.html
Convert Fractions to Decimals
http://www.youtube.com/watch?v=Gn2pdkvdbGQ
http://www.mathsisfun.com/converting-fractions-decimals.html
Convert Fractions to Percents
http://www.youtube.com/watch?v=9jhgbSOEa8k
http://www.mathplayground.com/percent04.html
Scientific Notation

Example: 19,300 would be written as 19.3 × 103
Example: 0.00012 would be written as 120 × 10-6
Sometimes decimals are expressed as the product of a number with only one digit to the left of the decimal point and a power of 10. This is called scientific notation. For example, 231 can be written as [image: image8.png]


and 0.0231 can be written as [image: image9.png]


. When a number is expressed in scientific notation, the exponent of the 10 indicates the number of places that the decimal point is to be moved in the number that is to be multiplied by a power of 10 in order to obtain the product. The decimal point is moved to the right if the exponent is positive and to the left if the exponent is negative. For example, [image: image10.png]


is equal to 20,130 and [image: image11.png]


is equal to 0.000191.

http://www.youtube.com/watch?v=pqrjbBHJJIg
http://www.mathsisfun.com/numbers/scientific-notation.html
http://www.chem.tamu.edu/class/fyp/mathrev/mr-scnot.html
Addition and subtraction of decimals

To add or subtract two decimals, the decimal points of both numbers should be lined up. If one of the numbers has fewer digits to the right of the decimal point than the other, zeros may be inserted to the right of the last digit. For example, to add 17.6512 and 653.27, set up the numbers in a column and add:

[image: image12.png]176012
+ 653.2700
A70 9212




Likewise, for 653.27 minus 17.6512:

[image: image13.png]£o3.2/00
- 17,6512
635.6188




http://www.youtube.com/watch?v=zLObkxPKLnU
http://www.mathsteacher.com.au/year8/ch02_fracdec/05_add_dec/sub.htm
Multiplication of decimals

To multiply decimals, multiply the numbers as if they were whole numbers and then insert the decimal point in the product so the number of digits to the right of the decimal point is equal to the sum of the numbers of digits to the right of the decimal points in the numbers being multiplied. For example:

[image: image14.png]2
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http://www.youtube.com/watch?v=MT72RJC2jHs
http://www.aaastudy.com/dec54ax2.htm
Division of decimals

To divide a number (the dividend) by a decimal (the divisor), move the decimal point of the divisor to the right until the divisor is a whole number. Then move the decimal point of the dividend the same number of places to the right, and divide as you would by a whole number. The decimal point in the quotient will be directly above the decimal point in the new dividend. For example, to divide 698.12 by 12.4:

[image: image16.png]



will be replaced by 

[image: image17.png]124)6981.2




and the division would proceed as follows:

[image: image18.png]0.3
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http://www.youtube.com/watch?v=S0uuK7SQcA8
http://www.mathsisfun.com/dividing-decimals.html
Positive and negative numbers 

All real numbers except zero are either positive or negative.

[image: image19.png]



On a number line, numbers corresponding to points to the left of zero are negative and numbers corresponding to points to the right of zero are positive. For any two numbers on the number line, the number to the left is less than the number to the right; for example,

-4 < -3, [image: image20.png]


< -1, and [image: image21.png]] « f2 < 2



.

To say that the number n is between 1 and 4 on the number line means that n > 1 and n < 4; that is, 1 < n < 4. If n is “between 1 and 4, inclusive,” then [image: image22.png]


.

http://www.youtube.com/watch?v=m3oOpSBAeGI
Absolute value
The distance between a number and zero on the number line is called the absolute value of the number. Thus, 3 and -3 have the same absolute value, 3, since they are both three units from zero. The absolute value of 3 is denoted [image: image23.png]


.

Examples of absolute values of numbers are

	[image: image24.png]


,
	[image: image25.png]


,
	and [image: image26.png]





Note that the absolute value of any nonzero number is positive.

http://www.youtube.com/watch?v=Ncj1Xoh_-mo
http://www.purplemath.com/modules/absolute.htm
Equations Involving Absolute Values

http://www.ltcconline.net/greenl/courses/152a/lineareq/absvaleq.htm
Properties of real numbers

Here are some properties of real numbers that are used frequently. If x, y, and z are real numbers, then

1. x + y = y + x and xy = yx
For example, 8 + 3 = 3 + 8 = 11 and (17)(5) = (5)(17) = 85 

2. [image: image27.png](X + V)+Z

X +(y +27)



and [image: image28.png]



For example, (7 + 5) + 2 = 7 + (5 + 2) = 7 + (7) = 14 and [image: image29.png](5v3)3 = 5(J343) =5(3) = 15




3. [image: image30.png]


For example, 718(36) + 718(64) = 718(36 + 64) = 718(100) = 71,800 

4. If x and y are both positive, then x + y and xy are positive. 

5. If x and y are both negative, then x + y is negative and xy is positive. 

6. If x is positive and y is negative, then xy is negative. 

7. If xy = 0, then x = 0 or y = 0. For example, 3y = 0 implies y = 0. 

8. [image: image31.png]


For example, if x = 10 and y = 2, then [image: image32.png]


; and if x = 10 and y = -2, then [image: image33.png]


. 

http://www.youtube.com/watch?v=FSQVYBtTxJI
Ratio and Proportion

The ratio of the number a to the number b [image: image34.png]


is [image: image35.png]


.

A ratio may be expressed in several ways. For example, the ratio of 2 to 3 can be written as 2 to 3, 2:3, or [image: image36.png]


. The order of the terms of a ratio is important. For example, the ratio of the number of months with exactly 30 days to the number with exactly 31 days is [image: image37.png]~J |



, not [image: image38.png]o E



.

A proportion is a statement that two ratios are equal; for example [image: image39.png]Wi
L

o0



is a proportion. One way to solve a proportion involving an unknown is to cross multiply, obtaining a new equality. For example, to solve for n in the proportion [image: image40.png]=



, cross multiply, obtaining 24 = 3n ; then divide both sides by 3, to get n = 8.

http://www.youtube.com/watch?v=9B42FgC3UvM
http://www.mathleague.com/help/ratio/ratio.htm
http://www.math.com/school/subject1/lessons/S1U2L2GL.html
Percents less than 1% and greater than 100%
Percents greater than 100% are represented by numbers greater than 1. For example: [image: image41.png]


.

[image: image42.png]


.

Percents less than 1% are represented by numbers between 0 and 0.01. For example, 0.5% or [image: image43.png]


of 1 percent of 12, is equal to [image: image44.png]


.

http://www.youtube.com/watch?v=VzUm9gUQrW8
http://www.mathgoodies.com/lessons/vol4/special_percents.html
Percent Change

Often a problem will ask for the percent increase or decrease from one quantity to another quantity. For example, “If the price of an item increases from $24 to $30, what is the percent increase in price?” To find the percent increase, first find the amount of the increase; then divide this increase by the original amount, and express this quotient as a percent. In the example above, the percent increase would be found in the following way: the amount of the increase is (30 - 24) = 6. Therefore, the percent increase is [image: image45.png]8

0.25 = 25%



.

To find the percent decrease (for example, the price of an item is reduced from $30 to $24), first find the amount of the decrease; then divide this decrease by the original amount, and express this quotient as a percent. In the example above, the amount of decrease is (30 - 24) = 6. Therefore, the percent decrease is [image: image46.png]


.

Note that the percent increase from 24 to 30 is not the same as the percent decrease from 30 to 24.

http://www.youtube.com/watch?v=B_WKD6xS6sU
http://www.onemathematicalcat.org/algebra_book/online_problems/calc_percent_inc_dec.htm
http://www.mathgoodies.com/lessons/percent/change.html
Percent increases greater than 100% 
In the following example, the increase is greater than 100 percent: If the cost of a certain house in 1983 was 300 percent of its cost in 1970, by what percent did the cost increase?

If n is the cost in 1970, then the percent increase is equal to [image: image47.png]


, or 200 percent.
Powers and Roots of Numbers
When a number k is to be used n times as a factor in a product, it can be expressed as [image: image48.png]


, which means the nth power of k. For example, [image: image49.png]e




and [image: image50.png]pad




are powers of 2.

An nth root of a number k is a number that, when raised to the nth power, is equal to k. For example, since 24 = 16, 2 is a 4th root of 16.

http://www.youtube.com/watch?v=ZGpqSoiCxfA
http://www.syvum.com/cgi/online/serve.cgi/gmat/math_review/arithmetic_7.html
http://www.purplemath.com/modules/radicals.htm
http://www.mathsteacher.com.au/year9/ch03_pythagoras/04_cube_roots/cube_roots.htm
Squaring Numbers

Squaring a number that is greater than 1, or raising it to a higher power, results in a larger number; squaring a number between 0 and 1 results in a smaller number. For example:

	32 = 9
	(9 > 3)

	[image: image51.png]



	[image: image52.png]ol
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	(0.1)2 = 0.01 
	(0.01 < 0.1)


http://www.youtube.com/watch?v=Vniyrdfmfvg
http://www.youtube.com/watch?v=ipfpZgo55mo
Squaring Decimals 

http://www.mathsisfun.com/square-root.html
http://www.mathleague.com/help/decwholeexp/decwholeexp.htm
Squaring a fraction

http://www.youtube.com/watch?v=yYV2K8CH_84
http://www.wikihow.com/Square-Fractions
Square roots

A square root of a number n is a number that, when squared, is equal to n. The square root of a negative number is not a real number. Every positive number n has two square roots, one positive and the other negative, but [image: image53.png]


denotes a positive number whose square is n. For example, [image: image54.png]


denotes 3. The two square roots of 9 are [image: image55.png]


.

http://www.youtube.com/watch?v=Ymcf14wC9Ck
Cube Roots
Every real number r has exactly one real cube root, which is the number s such that [image: image56.png]


. The real cube root of r is denoted by [image: image57.png]


. Since 23 = 8, [image: image58.png]


. Similarly, [image: image59.png]


, because (−2)3 = −8.

http://www.youtube.com/watch?v=gx0srdAhbZ0
http://www.mathsisfun.com/numbers/cube-root.html
http://www.mathsteacher.com.au/year9/ch03_pythagoras/04_cube_roots/cube_roots.htm
Mean, Median, Mode, and Range
Average or (arithmetic) mean

One of the most common statistical measures of the center of a list of data is the average, or (arithmetic) mean. The average of n numbers is defined as the sum of the n numbers divided by n. For example, the average of 6, 4, 7, 10, and 4 is [image: image60.png]b+a+/+ 10+ 4 31



.

Back to Top »
Median
To calculate the median of n numbers, first order the numbers from least to greatest; if n is odd, the median is defined as the middle number, while if n is even, the median is defined as the average of the two middle numbers. For the data 6, 4, 7, 10, 4, the numbers, in order, are 4, 4, 6, 7, 10, and the median is 6, the middle number. For the numbers 4, 6, 6, 8, 9, 12, the median is [image: image61.png]


. Note that the mean of these numbers is 7.5.

The median of a set of data can be less than, equal to, or greater than the mean. Note that for a large set of data (for example, the salaries of 800 company employees), it is often true that about half of the data are less than the median and about half of the data are greater than the median; but this is not always the case, as the following data show.

3, 5, 7, 7, 7, 7, 7, 7, 8, 9, 9, 9, 9, 10, 10

Here the median is 7, but only [image: image62.png]


of the data are less than the median.

Back to Top »
Mode
The mode of a list of numbers is the number that occurs most frequently in the list. For example, the mode of 1, 3, 6, 4, 3, 5 is 3. A list of numbers may have more than one mode. For example, the list 1, 2, 3, 3, 3, 5, 7, 10, 10, 10, 20 has two modes, 3 and 10.

Back to Top »
Range
The simplest measure of dispersion is the range, which is defined as the greatest value in the numerical data minus the least value. For example, the range of 11, 10, 5, 13, 21 is 21 − 5 = 16. Note how the range depends on only two values in the data.

http://www.youtube.com/watch?v=7GGaHVM3RLA http://www.purplemath.com/modules/meanmode.htm
Standard deviation

One of the most common measures of dispersion is the standard deviation. Generally speaking, the greater the data are spread away from the mean, the greater the standard deviation. The standard deviation of n numbers can be calculated as follows: (1) find the arithmetic mean; (2) find the differences between the mean and each of the n numbers; (3) square each of the differences; (4) find the average of the squared differences; and (5) take the nonnegative square root of this average. Shown below is this calculation for the data 0, 7, 8, 10, 10, which have arithmetic mean 7.

[image: image63.png]x | x-7|(x-7)
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Notice that the standard deviation depends on every data value, although it depends most on values that are farthest from the mean. This is why a distribution with data grouped closely around the mean will have a smaller standard deviation than will data spread far from the mean. To illustrate this, compare the data 6, 6, 6.5, 7.5, 9, which also have a mean of 7. Note that the numbers in the second set of data seem to be grouped more closely around the mean of 7 than do the numbers in the first set. This is reflected in the standard deviation, which is less for the second set (approximately 1.1) than for the first set (approximately 3.7).

http://www.youtube.com/watch?v=AjND5AkSeAI
http://www.platinumgmat.com/gmat_study_guide/statistics_standard_deviation#calculating
http://www.mathsisfun.com/data/standard-deviation.html
Frequency Distribution
There are many ways to display numerical data that show how the data are distributed. One simple way is with a frequency distribution, which is useful for data that have values occurring with varying frequencies. For example, the 20 numbers shown on the left below are displayed on the right in a frequency distribution by listing each different value x and the frequency f with which x occurs.

[image: image64.png]f
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From the frequency distribution, one can readily compute descriptive statistics. Click on each statistic to see how to calculate it.

http://www.youtube.com/watch?v=4k_XbLuXcLo
http://www.mathsisfun.com/data/frequency-distribution.html
Sets 
In mathematics a set is a collection of numbers or other objects. The objects are called the elements of the set. If S is a set having a finite number of elements, the number of elements is denoted by [image: image65.png]


. Such a set is often defined by listing its elements; for example, S = {−5, 0, 1} is a set with [image: image66.png]


. The order in which the elements are listed in a set does not matter; thus, {−5, 0, 1} = {0, 1, −5}. If all the elements of a set S are also elements of a set T, then S is a subset of T; for example, S = {−5, 0, 1} is a subset of T = {−5, 0, 1, 4, 10}.

http://www.youtube.com/watch?v=mgGiqsnb9xw
http://oscience.info/mathematics/relation-between-sets/
http://math.info/Arithmetic/Sets/
Relationships between sets
For any two sets A and B, the union of A and B is the set of all elements that are in A or in B or in both. The intersection of A and B is the set of all elements that are both in A and in B. The union is denoted by A [image: image67.png]


B and the intersection is denoted by A [image: image68.png]


B. As an example, if A = {3, 4} and B = {4, 5, 6}, then A [image: image69.png]


B = {3, 4, 5, 6} and A [image: image70.png]


B = {4}. Two sets that have no elements in common are said to be disjoint or mutually exclusive.

http://www.youtube.com/watch?v=ktav02fitiQ
http://oscience.info/mathematics/relation-between-sets/#axzz1qHjBNQRk
Venn diagrams
The relationship between sets is often illustrated with a Venn diagram in which sets are represented by regions in a plane. For two sets S and T that are not disjoint and neither of which is a subset of the other, the intersection [image: image71.png]5 o~/



is represented by the shaded region of the diagram below.

[image: image72.png]



This diagram illustrates a fact about any two finite sets S and T: the number of elements in their union equals the sum of their individual numbers of elements minus the number of elements in their intersection (since the latter are counted twice in the sum); more concisely, 

[image: image73.png]



This counting method is called the general addition rule for two sets. As a special case, if S and T are disjoint, then

[image: image74.png]



since [image: image75.png]


.

http://www.youtube.com/watch?v=BvrYzU6JWX8
http://www.purplemath.com/modules/venndiag.htm
Factorial notation
A symbol that is often used with the multiplication principle is the factorial. If n is an integer greater than 1, then n factorial, denoted by the symbol [image: image76.png]


, is defined as the product of all the integers from 1 through n. Therefore, 

	2! = (1)(2) = 2,

	3! = (1)(2)(3) = 6,

	4! = (1)(2)(3)(4) = 24, etc.


Also, by definition, 0! = 1! = 1.

http://www.youtube.com/watch?v=J466txMbxtw
http://www.youtube.com/watch?v=MVmYlN9Uiqg
http://math.about.com/library/blfactorials.htm
http://www.youtube.com/watch?v=MVmYlN9Uiqg
Permutations
The factorial is useful for counting the number of ways that a set of objects can be ordered. If a set of n objects is to be ordered from 1st to nth, there are n choices for the 1st object, n - 1 choices for the 2nd object, n - 2 choices for the 3rd object, and so on, until there is only 1 choice for the nth object. Thus, by the multiplication principle, the number of ways of ordering the n objects is 

[image: image77.png]



For example, the number of ways of ordering the letters A, B, and C is 3!, or 6:

ABC, ACB, BAC, BCA, CAB, and CBA.

These orderings are called the permutations of the letters A, B, and C.

Permutations with Repetition

These are the easiest to calculate.

When you have n things to choose from ... you have n choices each time!

When choosing r of them, the permutations are:

n × n × ... (r times)
(In other words, there are n possibilities for the first choice, THEN there are n possibilites for the second choice, and so on, multplying each time.)

Which is easier to write down using an exponent of r:

n × n × ... (r times) = nr
Example: in the lock above, there are 10 numbers to choose from (0,1,..9) and you choose 3 of them:

10 × 10 × ... (3 times) = 103 = 1,000 permutations
Permutations without Repetition

In this case, you have to reduce the number of available choices each time.

	[image: image78.jpg]



	For example, what order could 16 pool balls be in?

After choosing, say, number "14" you can't choose it again.


So, your first choice would have 16 possibilites, and your next choice would then have 15 possibilities, then 14, 13, etc. And the total permutations would be:

16 × 15 × 14 × 13 × ... = 20,922,789,888,000
But maybe you don't want to choose them all, just 3 of them, so that would be only:

16 × 15 × 14 = 3,360
In other words, there are 3,360 different ways that 3 pool balls could be selected out of 16 balls.

But how do we write that mathematically? Answer: we use the "factorial function"

	[image: image79.png]



	The factorial function (symbol: !) just means to multiply a series of descending natural numbers. Examples:

· 4! = 4 × 3 × 2 × 1 = 24

· 7! = 7 × 6 × 5 × 4 × 3 × 2 × 1 = 5,040

· 1! = 1

	Note: it is generally agreed that 0! = 1. It may seem funny that multiplying no numbers together gets you 1, but it helps simplify a lot of equations.


So, if you wanted to select all of the billiard balls the permutations would be:

16! = 20,922,789,888,000
But if you wanted to select just 3, then you have to stop the multiplying after 14. How do you do that? There is a neat trick ... you divide by 13! ...

	16 × 15 × 14 × 13 × 12 ...
	 
	= 16 × 15 × 14 = 3,360

	
	
	

	13 × 12 ...
	
	


Do you see? 16! / 13! = 16 × 15 × 14
The formula is written:

	[image: image80.png]- n!
)





	where n is the number of things to choose from, and you choose r of them
(No repetition, order matters)


Combination

A permutation can be thought of as a selection process in which objects are selected one by one in a certain order. If the order of selection is not relevant and only k objects are to be selected from a larger set of n objects, a different counting method is employed. Specifically, consider a set of n objects from which a complete selection of k objects is to be made without regard to order, where [image: image81.png]


. Then the number of possible complete selections of k objects is called the number of combinations of n objects taken k at a time and is denoted by [image: image82.png]7



. The value of [image: image83.png]7



is given by [image: image84.png]o
7] = e



. Note that [image: image85.png]7



is the number of k-element subsets of a set with n elements.
1. Combinations with Repetition

OK, now we can tackle this one ...

	[image: image86.jpg]> ThL,




	Let us say there are five flavors of icecream: banana, chocolate, lemon, strawberry and vanilla. You can have three scoops. How many variations will there be?

Let's use letters for the flavors: {b, c, l, s, v}. Example selections would be

· {c, c, c} (3 scoops of chocolate)

· {b, l, v} (one each of banana, lemon and vanilla)

· {b, v, v} (one of banana, two of vanilla)


(And just to be clear: There are n=5 things to choose from, and you choose r=3 of them.
Order does not matter, and you can repeat!)

Now, I can't describe directly to you how to calculate this, but I can show you a special technique that lets you work it out.

	[image: image87.png]



	Think about the ice cream being in boxes, you could say "move past the first box, then take 3 scoops, then move along 3 more boxes to the end" and you will have 3 scoops of chocolate!

	 
	So, it is like you are ordering a robot to get your ice cream, but it doesn't change anything, you still get what you want.


Now you could write this down as [image: image88.png]


 (arrow means move, circle means scoop).

In fact the three examples above would be written like this:

	{c, c, c} (3 scoops of chocolate):
	[image: image89.png]




	{b, l, v} (one each of banana, lemon and vanilla):
	[image: image90.png]




	{b, v, v} (one of banana, two of vanilla):
	[image: image91.png]





OK, so instead of worrying about different flavors, we have a simpler problem to solve: "how many different ways can you arrange arrows and circles"

Notice that there are always 3 circles (3 scoops of ice cream) and 4 arrows (you need to move 4 times to go from the 1st to 5th container).

So (being general here) there are r + (n-1) positions, and we want to choose r of them to have circles.

This is like saying "we have r + (n-1) pool balls and want to choose r of them". In other words it is now like the pool balls problem, but with slightly changed numbers. And you would write it like this:

	[image: image92.png]) _(rtr-n!
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	where n is the number of things to choose from, and you choose r of them
(Repetition allowed, order doesn't matter)


Combinations without Repetition

This is how lotteries work. The numbers are drawn one at a time, and if you have the lucky numbers (no matter what order) you win!

The easiest way to explain it is to:

· assume that the order does matter (ie permutations),

· then alter it so the order does not matter.

Going back to our pool ball example, let us say that you just want to know which 3 pool balls were chosen, not the order.

We already know that 3 out of 16 gave us 3,360 permutations.

But many of those will be the same to us now, because we don't care what order!

For example, let us say balls 1, 2 and 3 were chosen. These are the possibilites:

	Order does matter
	Order doesn't matter

	1 2 3
1 3 2
2 1 3
2 3 1
3 1 2
3 2 1
	1 2 3


So, the permutations will have 6 times as many possibilites.

In fact there is an easy way to work out how many ways "1 2 3" could be placed in order, and we have already talked about it. The answer is:

3! = 3 × 2 × 1 = 6
(Another example: 4 things can be placed in 4! = 4 × 3 × 2 × 1 = 24 different ways, try it for yourself!)

So, all we need to do is adjust our permutations formula to reduce it by how many ways the objects could be in order (because we aren't interested in the order any more):
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That formula is so important it is often just written in big parentheses like this:

	[image: image94.png]




	where n is the number of things to choose from, and you choose r of them
(No repetition, order doesn't matter)


http://www.youtube.com/watch?v=buyevw1flZk
http://www.mathsisfun.com/combinatorics/combinations-permutations.html
http://betterexplained.com/articles/easy-permutations-and-combinations/
Discrete Probability
Many of the ideas discussed in the preceding three topics are important to the study of discrete probability. Discrete probability is concerned with experiments that have a finite number of outcomes. Given such an experiment, an event is a particular set of outcomes. For example, rolling a number cube with faces numbered 1 through 6 (similar to a 6-sided die) is an experiment with 6 possible outcomes: 1, 2, 3, 4, 5, or 6. One event in this experiment is that the outcome is 4, denoted {4}; another event is that the outcome is an odd number: {1, 3, 5}.

Probability that an event occurs

The probability that an event E occurs, denoted by [image: image95.png]


, is a number between 0 and 1, inclusive. If E has no outcomes, then E is impossible and [image: image96.png]


; if E is the set of all possible outcomes of the experiment, then E is certain to occur and [image: image97.png]


. Otherwise, E is possible but uncertain, and [image: image98.png]


. If F is a subset of E, then [image: image99.png]


. In the example of the number cube, if the probability of each of the 6 outcomes is the same, then the probability of each outcome is [image: image100.png]Ol



, and the outcomes are said to be equally likely. For experiments in which all of the individual outcomes are equally likely, the probability of an event E is [image: image101.png]P(E) = —The number of outcomes in £
THe total Aumber of possible oUomes




In the example, the probability that the outcome is an odd number is [image: image102.png]p({L, 3, 5p) = 23 3



.

Back to Top »
Probabilities for combined events
Given an experiment with events E and F, the following events are defined:

	"not E" is the set of outcomes that are not outcomes in E;

	"E or F" is the set of outcomes in E or F or both, that is, [image: image103.png]


;

	"E and F" is the set of outcomes in both E and F, that is , [image: image104.png]


.


The probability that E does not occur is [image: image105.png]


. The probability that "E or F" occurs is [image: image106.png]PIEa F)=PE)+PF)-PE anaF),



using the general addition rule (that is, [image: image107.png]PAUB) =LA +PE)-LPAN B)



; see Sets: Venn diagrams). For the number cube, if E is the event that the outcome is an odd number, {1, 3, 5}, and F is the event that the outcome is a prime number, {2, 3, 5}, then [image: image108.png]P(E and £) = P({3, 5}) = £



, and so [image: image109.png]P(E or F)=PE)+PF)-PE and F)




.

Note that the event "E or F" is [image: image110.png]


= {1, 2, 3, 5}, and hence [image: image111.png]P(E or F)

fiL, 2, 3, 54

.



. 
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Mutually exclusive events
If the event "E and F" is impossible (that is, [image: image112.png]


has no outcomes), then E and F are said to be mutually exclusive events, and [image: image113.png]


. Then the general addition rule (that is, [image: image114.png]PAUB) =LA +PE)-FPAn B)



; see Sets: Venn diagrams) is reduced to [image: image115.png]PlEorF)=FPE)+PF)



. 

This is the special addition rule for the probability of two mutually exclusive events.
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Independent events
Two events A and B are said to be independent if the occurrence of either event does not alter the probability that the other event occurs. The following multiplication rule holds for any independent events E and F:

[image: image116.png]PE and F) = PE)PF)




It follows from the general addition rule (that is, [image: image117.png]PlAuf)

PA +LPE)-FPlAn &)



; see Sets: Venn diagrams), and the multiplication rule above that if E and F are independent, then [image: image118.png]


.

See an example.
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Example
Consider an experiment with events A, B, and C for which [image: image119.png]


, [image: image120.png]P8) =040



, and [image: image121.png]


. Also suppose that events A and B are mutually exclusive and events B and C are independent. Then

[image: image122.png]PlAor B) = P(A) + P(B) (since Aand 8 are mutually exclusive)
=023+040
=063




[image: image123.png]P(B or C) = P(8) + P(C) - P@B)P(C) (by indepencence)
= 040 +085 - (0.40)(085)
- 091




Note that [image: image124.png]


and [image: image125.png]


cannot be determined using the information given. But it can be determined that A and C are not mutually exclusive because [image: image126.png]


, which is greater than 1, and therefore cannot equal [image: image127.png]


; from this it follows that [image: image128.png]


. One can also deduce that [image: image129.png]


since [image: image130.png]A O



is a subset of A, and that [image: image131.png]


since C is a subset of [image: image132.png]Ao O



. Thus, one can conclude that [image: image133.png]


and [image: image134.png]


.

http://www.youtube.com/watch?v=fxEwT2-cPnA
http://www.youtube.com/watch?v=96lb1oaZlDU
http://www.cybergmat.com/tutorial.php?cid=26&pid=1
http://www.beatthegmat.com/mba/2009/10/15/the-probability-of-understanding-probability-part-i
Algebra

Variables and Algebraic Expressions

Algebra is based on the operations of arithmetic and on the concept of an unknown quantity, or variable. Letters such as x or n are used to represent unknown quantities. For example, suppose Pam has 5 more pencils than Fred has. If F represents the number of pencils that Fred has, then the number of pencils that Pam has is F + 5. As another example, if Jim’s present salary S is increased by 7%, his new salary is 1.07S. A combination of letters and arithmetic operations, such as F + 5, [image: image135.png]


, or [image: image136.png]


, is called an algebraic expression.

The expression [image: image137.png]


consists of the terms [image: image138.png]


, −6x, and 3, where 19 is the coefficient of [image: image139.png]


, −6 is the coefficient of [image: image140.png]


, and 3 is a constant term (or coefficient of [image: image141.png]


). Such an expression is called a second degree (or quadratic) polynomial in x since the highest power of x is 2. The expression F + 5 is a first degree (or linear) polynomial in F since the highest power of F is 1. The expression [image: image142.png]


is not a polynomial because it is not a sum of terms that are each powers of x multiplied by coefficients.

http://www.yaymath.org/index.html
Simplifying using common factors
If there are common factors in the numerator and denominator of an expression, they can be divided out, provided that they are not equal to zero. For example, if [image: image143.png]V-



, then [image: image144.png]


is equal to 1; therefore, [image: image145.png]Xy - 3y
T

yx - 3
-~





http://www.youtube.com/watch?v=_A8lLbZCrlw
http://www.algebra-class.com/simplifying-algebraic-expressions.html
http://www.teacherschoice.com.au/Maths_Library/Algebra/Alg_8.htm
Multiplying algebraic expressions

To multiply two algebraic expressions, each term of one expression is multiplied by each term of the other expression. For example:

[image: image146.png](3x —4)Oy +x)

3x(9y + x) - 49y +x)
(3x)Oy) + (3x)(x) + (=4)(9p) + (-4)(x)
27xy + 3x% — 36y — 4x




http://www.youtube.com/watch?v=jdlhPmH4vdc
http://www.zweigmedia.com/ThirdEdSite/tut_alg_review/framesA_3.html
http://www.ehow.com/how_4525284_multiply-algebraic-expressions.html
Evaluating algebraic expressions

An algebraic expression can be evaluated by substituting values of the unknowns in the expression. For example, if x = 3 and y = −2, then [image: image147.png]


can be evaluated as

3(3)(−2) − (3)2 + (−2) = −18 − 9 − 2 = −29

http://www.youtube.com/watch?v=vQT0e_p_Z8s&feature=relmfu
Equations

A major focus of algebra is to solve equations involving algebraic expressions. Some examples of such equations are

	[image: image148.png]



	(a linear equation with one unknown)

	[image: image149.png]



	(a linear equation with two unknowns)

	[image: image150.png]Sy¢ 4+ 3y — 2




	(a quadratic equation with one unknown)

	[image: image151.png]x(x - 3Jx* + 9
XX = D+ 5





	(an equation that is factored on one side with 0 on the other)


Solutions of an equation 

The solutions of an equation with one or more unknowns are those values that make the equation true, or “satisfy the equation,” when they are substituted for the unknowns of the equation. An equation may have no solution or one or more solutions. If two or more equations are to be solved together, the solutions must satisfy all of the equations simultaneously.

Equivalent equations
Two equations having the same solution(s) are equivalent equations. For example, the equations

[image: image152.png]Z+ X
4 4 Qv





each have the unique solution x = 1. Note that the second equation is the first equation multiplied by 2. Similarly, the equations

[image: image153.png]X -y
6x — 2





have the same solutions, although in this case each equation has infinitely many solutions. If any value is assigned to x, then 3x − 6 is a corresponding value for y that will satisfy both equations; for example, x = 2 and y = 0 is a solution to both equations, as is x = 5 and y = 9.

http://www.youtube.com/watch?v=F0uujARmTLg
http://www.articlesbase.com/k-12-education-articles/equivalent-equations-definition-and-examples-686671.html
Solving Linear Equations with One Unknown

To solve a linear equation with one unknown (that is, to find the value of the unknown that satisfies the equation), the unknown should be isolated on one side of the equation. This can be done by performing the same mathematical operations on both sides of the equation.

Remember that if the same number is added to or subtracted from both sides of the equation, this does not change the equality; likewise, multiplying or dividing both sides by the same nonzero number does not change the equality. For example, to solve the equation [image: image154.png]


for x, the variable x can be isolated using the following steps:

[image: image155.png](multiplying by 3
246 =18 (addng6)
x=18 (dwidingby 5)





Checking the solution

The solution, [image: image156.png]


, can be checked by substituting it for x in the original equation [image: image157.png]


to determine whether it satisfies that equation:

[image: image158.png]



Therefore, [image: image159.png]


is the solution.

http://www.youtube.com/watch?v=yAHonwohXBk
http://grockit.com/blog/gmat/2010/03/17/gmat-solving-linear-equations-with-1-unknown/
Solving Two Linear Equations with Two Unknowns

One way to solve for the two unknowns is to express one of the unknowns in terms of the other using one of the equations, and then substitute the expression into the remaining equation to obtain an equation with one unknown. This equation can be solved and the value of the unknown substituted into either of the original equations to find the value of the other unknown. For example, the following two equations can be solved for x and y:

[image: image160.png](1) 3x +2y =11
) x -y = 2





In equation (2), x = 2 + y. Substitute 2 + y in equation (1) for x:

[image: image161.png]A2+ y)+ 2y
643y +2y
645y

5y

V=




If y = 1, then x = 2 + 1 = 3.
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Eliminating one of the unknowns
Two linear equations with two unknowns can be solved by eliminating one of the unknowns. This can be done by making the coefficients of one of the unknowns the same (disregarding the sign) in both equations and either adding the equations or subtracting one equation from the other. For example, to solve the equations 

[image: image162.png](1) 6x +o,
2) dx - 3&





by this method, multiply equation (1) by 3 and equation (2) by 5 to get

[image: image163.png]1ox +1o)
0x — 15y





Adding the two equations eliminates y, yielding 38x = 57, or [image: image164.png]


. Finally, substituting [image: image165.png]


for x in one of the equations gives y = 4. These answers can be checked by substituting both values into both of the original equations.

http://www.youtube.com/watch?v=AvSXCQi75i0
http://mathcentral.uregina.ca/QQ/database/QQ.09.07/h/mary1.html
Solving Quadratic Equations by Factoring and Quadratic Formula 
Some equations can be solved by factoring. To do this, first add or subtract expressions to bring all the expressions to one side of the equation, with 0 on the other side. Then try to factor the nonzero side into a product of expressions. If this is possible, then each of the factors can be set equal to 0, yielding several simpler equations that possibly can be solved. The solutions of the simpler equations will be solutions of the factored equation. The solutions of an equation are also called the roots of the equation. These roots can be checked by substituting them into the original equation to determine whether they satisfy the equation.

As an example, consider the equation [image: image166.png]


:

[image: image167.png]-2 +x+5x-1F =0
-2 +1)+5(x - 1F =0
X(x — 1P +5(x ~1F =0
(x+5)(x-1F =0
X+5=00r (x-1f =0
Y= Sorx=1





Example

For another example, consider [image: image168.png]x(x -3)(x* + 9
XX = A + 9



= 0. A fraction equals 0 if and only if its numerator equals 0. Thus [image: image169.png]X(x =3)[x*+5) =




:

[image: image170.png]



[image: image171.png]



But [image: image172.png]


has no real solution since [image: image173.png]¥ +5 =0



for every real number. Thus, the solutions are 0 and 3.

· Use the Quadratic Formula to solve x2 – 4x – 8 = 0. 

Looking at the coefficients, I see that a = 1, b = –4, and c = –8. I'll plug them into the Formula, and simplify. I should get the same answer as before:

[image: image174.png]o S E (S o)
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Then the solution is  [image: image175.png]



http://www.youtube.com/watch?v=1T-rsltsWnM
http://www.purplemath.com/modules/solvquad.htm
http://library.thinkquest.org/20991/alg/factoring.html
Factoring Practice

http://www.youtube.com/watch?v=3sjUOQLhsRY
http://www.youtube.com/watch?v=1B7b7VnG2t0
More on Solving Quadratic Equations

The standard form for a quadratic equation is [image: image176.png]axc + by +¢

0



, where a, b, and c are real numbers and [image: image177.png]


; for example:

	[image: image178.png]ve LAY + 5



,

	[image: image179.png]


, and

	[image: image180.png]


.


Factoring

Some quadratic equations can easily be solved by factoring. For example:

	1. [image: image181.png]X°+6x +5
(x+5x+1) = 0





2. [image: image182.png]3x*-3=8x

3¢ -8x-3=0

(Bx+1Dx-3) =0
3x+1=00rx-
x=-lorx=3







A quadratic equation has at most two real roots and may have just one or even no real root. For example, the equation [image: image183.png]


can be expressed as (x − 3)2 = 0 or (x − 3)(x − 3) = 0; thus the only root is 3. The equation [image: image184.png]


has no real root; since the square of any real number is greater than or equal to zero, [image: image185.png]


must be greater than zero.

An expression of the form [image: image186.png]


can be factored as (a − b)(a + b).

For example, the quadratic equation [image: image187.png]


can be solved as follows.

	(3x − 5)(3x + 5) = 0

	3x − 5 = 0 or 3x + 5 = 0

	[image: image188.png]
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Using the quadratic formula
If a quadratic expression is not easily factored, then its roots can always be found using the quadratic formula: If [image: image189.png]


, then the roots are 

[image: image190.png]v =B [6* - 4ac and x = P- 5 - dac





These are two distinct real numbers unless [image: image191.png]He
Adar <
< )



. If [image: image192.png]


, then these two expressions for x are equal to [image: image193.png]


, and the equation has only one root. If [image: image194.png]He — dar <0



, then [image: image195.png]


is not a real number and the equation has no real roots.

For example, in the quadratic equation [image: image196.png]


, note that a = 1, b = −7, and c = 8, and thus, by the quadratic formula, the roots are [image: image197.png]T+ 49 - 4@ _ 7+ 17
X T’f“56



and [image: image198.png]



Solving Equations by Quadratic Formula and Factoring 
http://www.youtube.com/watch?v=velArLW85MU
http://www.youtube.com/watch?v=1T-rsltsWnM
Rules of exponents

Let x and y be any positive numbers, and let r and s be any positive integers.

	Rule 1:
	[image: image199.png]v F T E)



; for example, (22)(23) = 2(2 + 3) = 25 = 32.

	Rule 2:
	[image: image200.png]


; for example, [image: image201.png]


.

	Rule 3:
	[image: image202.png]


; for example, (33)(43) = 123 = 1,728.

	Rule 4:
	[image: image203.png]


; for example, [image: image204.png]


.

	Rule 5:
	[image: image205.png]


; for example, [image: image206.png]


.

	Rule 6:
	[image: image207.png]


; for example, [image: image208.png]L
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.

	Rule 7:
	[image: image209.png]


; for example, [image: image210.png]Y




.

	Rule 8:
	[image: image211.png]


; for example, [image: image212.png]z
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and [image: image213.png]


.


It can be shown that rules 1–6 also apply when r and s are not integers and are not positive, that is, when r and s are any real numbers

http://www.youtube.com/watch?v=wcSdnSz3daU
http://www.purplemath.com/modules/exponent.htm
http://www.algebralab.org/lessons/lesson.aspx?file=Algebra_ExponentsRules.xml
http://www.mathwarehouse.com/algebra/exponents/laws-of-exponents.php
Solving linear inequalities
Solving a linear inequality with one unknown is similar to solving an equation; the unknown is isolated on one side of the inequality. As in solving an equation, the same number can be added to or subtracted from both sides of the inequality, or both sides of an inequality can be multiplied or divided by a positive number without changing the truth of the inequality. However, multiplying or dividing an inequality by a negative number reverses the order of the inequality. For example, 6 > 2, but (−1)(6) < (−1)(2).

Click on the inequalities below to see how to solve them.

	[image: image214.png]




	[image: image215.png]






Example 1
[image: image216.png]



To solve the inequality 3x − 2 > 5 for x, isolate x by using the following steps:

[image: image217.png]2 S

3x > 7 (adding 2 to both sides)
x » 1 (diiding both sides by 3)
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Example 2
[image: image218.png]



To solve the inequality [image: image219.png]


for x, isolate x by using the following steps:

[image: image220.png](multiplying both sices by -2)
(adkding 1 to both sides)
(dividing both sides by 5)





http://www.youtube.com/watch?v=0X-bMeIN53I
http://www.purplemath.com/modules/ineqlin.htm
Absolute Value

The absolute value of x, denoted [image: image221.png]


, is defined to be x if [image: image222.png]


and −x if x < 0. Note that [image: image223.png]


denotes the nonnegative square root of x2, so [image: image224.png]



http://www.youtube.com/watch?v=_9NGZH-uTWE 
http://www.purplemath.com/modules/absolute.htm
Absolute Value Equations
http://www.youtube.com/watch?v=DLpG7MArX_g
Absolute Value Inequalities
http://www.youtube.com/watch?v=BoIxUeGek_g
Functions
An algebraic expression in one variable can be used to define a function of that variable. A function is denoted by a letter such as f or g along with the variable in the expression.

The expression [image: image225.png]


defines a function f that can be denoted by [image: image226.png]


.

The expression [image: image227.png]


defines a function g that can be denoted by [image: image228.png]g(z) =

7 i1



.

Once a function [image: image229.png]


is defined, it is useful to think of the variable x as an input and [image: image230.png]


as the corresponding output. A given expression defines a function if there is no more than one output for a given input. However, more than one input can give the same output; for example, if [image: image231.png]Alx) =[x + 3



, then [image: image232.png]


.

http://www.youtube.com/watch?v=uWXmfnpAirA
http://www.sparknotes.com/testprep/books/newsat/powertactics/algebra/chapter2section7.rhtml
http://math.about.com/od/algebra/a/Algebra_Functions.htm
Function notation

The symbols [image: image233.png]


and [image: image234.png]


do not represent products; each is merely the symbol for an expression, and is read “f of x” or “g of z.” Function notation provides a short way of writing the result of substituting a value for a variable. If x = 1 is substituted in [image: image235.png]


, the result can be written [image: image236.png]


, and [image: image237.png]


is read the “value of f at x = 1.” Similarly, if z = 0 is substituted in [image: image238.png]g(z) =

7 1



, the value of g at z = 0 is [image: image239.png]


.

http://www.youtube.com/watch?v=Kj3Aqov52TY
http://www.purplemath.com/modules/fcnnot.htm
Adding and Subtracting Functions
http://www.youtube.com/watch?v=DSW86EFENBg&feature=relmfu
Multiplying and Dividing Functions
http://www.youtube.com/watch?v=MhftcqQK9A4
Domain of a function

The set of all allowable inputs for a function is called the domain of the function. For example, the domain of the function [image: image240.png]


is the set of all real numbers and the domain of the function [image: image241.png]g(z) =

7 1



is the set of all numbers greater than −1. The domain of any function can be arbitrarily specified, as in the function defined by [image: image242.png]Hx)=9x -5t 0= x =107




Without such a restriction, the domain is assumed to be all values of x that result in a real number when substituted into the function.

http://www.youtube.com/watch?v=sbvSBH2Mo20&feature=relmfu http://www.purplemath.com/modules/fcns2.htm
Sequences
A function may be defined only for input values that are the positive integers and, possibly, 0. For example,

[image: image243.png]dn) = +zforn=0123,





Such a function is called a sequence and [image: image244.png]


is denoted by an. The value of the sequence an at n = 3 is [image: image245.png]


. As another example, consider the sequence defined by [image: image246.png](-1)7(!)




for [image: image247.png]


A sequence like this is often indicated by listing its values in the order [image: image248.png]


as follows: [image: image249.png]


and [image: image250.png]


is called the nth term of the sequence.

http://www.youtube.com/watch?v=6TtWo-A2JSE
http://www.youtube.com/watch?v=V4RPpcTsOR0
http://www.mathsisfun.com/algebra/sequences-series.html
Geometry
http://www.brightstorm.com/math/geometry/
Lines and angles

Intersecting lines and angles

If two lines intersect, the opposite angles are called vertical angles and have the same measure. In the figure

[image: image251.png]



[image: image252.png]


and [image: image253.png]:



are vertical angles and [image: image254.png]


and [image: image255.png]


are vertical angles.

[image: image256.png]



In the figure above, PQS is a straight line, and x + y = 180.

An angle that has a measure of 90° is a right angle.

Back to Top »
Perpendicular lines
If two lines intersect at right angles, the lines are perpendicular. For example:

[image: image257.png]



l1 and l2 above are perpendicular, denoted by [image: image258.png]


. A right angle symbol in an angle of intersection indicates that the lines are perpendicular.

Back to Top »
Parallel lines
If two lines that are in the same plane do not intersect, the two lines are parallel. In the figure, lines l1 and l2 are parallel, denoted by [image: image259.png]Al A



.

[image: image260.png]



If two parallel lines are intersected by a third line, as shown below, then the angle measures are related as indicated, where x + y = 180.

[image: image261.png]



http://www.youtube.com/watch?v=Q2ByDKh7Y0g
http://www.wyzant.com/Help/Math/Geometry/Lines_and_Angles/
Intersecting lines and angles

http://www.youtube.com/watch?v=gS9lVJ7Bzn4
http://www.math.com/school/subject3/lessons/S3U1L5GL.html
http://www.math.com/school/subject3/lessons/S3U1L5DP.html
Angles Geometry

http://www.youtube.com/watch?v=Jz-AaldBJVs
Polygons

The sum of the interior angle measures of a triangle is 180°. In general, the sum of the interior angle measures of a polygon with n sides is equal to (n − 2)180°. For example, this sum for a pentagon with 5 sides is (5 − 2)180° = (3)180° = 540°.

[image: image262.png]



Note that a pentagon can be partitioned into three triangles and therefore the sum of the angle measures can be found by adding the sum of the angle measures of three triangles.

The perimeter of a polygon is the sum of the lengths of its sides.

http://www.youtube.com/watch?v=HI5dTLL1r4c
http://www.mathleague.com/help/geometry/polygons.htm
http://www.mathsisfun.com/geometry/polygons.html
Triangles

Equilateral and isosceles triangles

An equilateral triangle has all sides of equal length. All angles of an equilateral triangle have equal measure. An isosceles triangle has at least two sides of the same length. If two sides of a triangle have the same length, the two angles opposite those sides have the same measure. Conversely, if two angles of a triangle have the same measure, the sides opposite those angles have the same length. In isosceles triangle PQR,

[image: image263.png]10




x = y since PQ = QR.

Back to Top »
Right triangles and the Pythagorean theorem
A triangle that has a right angle is a right triangle. In a right triangle, the side opposite the right angle is the hypotenuse, and the other two sides are the legs. An important theorem concerning right triangles is the Pythagorean theorem, which states: In a right triangle, the square of the length of the hypotenuse is equal to the sum of the squares of the lengths of the legs.

[image: image264.png]



In the figure above, [image: image265.png]


is a right triangle, so (RS)2 + (RT)2 = (ST)2. Here, RS = 6 and RT = 8, so ST = 10, since 62 + 82 = 36 + 64 = 100 = (ST)2 and ST = [image: image266.png]


. Any triangle in which the lengths of the sides are in the ratio 3:4:5 is a right triangle. In general, if a, b, and c are the lengths of the sides of a triangle and [image: image267.png]


, then the triangle is a right triangle.

http://www.youtube.com/watch?v=ohjytu3yNeI
http://www.mathsisfun.com/triangle.html
How can you tell whether three line segments will form a triangle?

http://wiki.answers.com/Q/How_can_you_tell_whether_three_line_segments_will_form_a_triangle
Pythagorean theorem
[image: image268.png]Area Square A=a”

Area Square Bt

Area Square C=c’




Thus, the Pythagorean Theorem stated algebraically is:

[image: image269.png]



for a right triangle with sides of lengths a, b, and c, where c is the length of the hypotenuse.

http://www.youtube.com/watch?v=WziqDlzHYxU
http://www.mathsisfun.com/pythagoras.html
45°-45°-90 triangles

A 45°- 45°- 90° triangle is a special right triangle whose angles are 45°, 45°and 90°. The lengths of the sides of a 45°- 45°- 90° triangle are in the ratio of [image: image270.png]


. Note that a 45°- 45°- 90° triangle is an isosceles right triangle. 

A right triangle with two sides of equal lengths is a 45°- 45°- 90° triangle. 
[image: image271.png]



 [image: image272.png]n
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http://www.youtube.com/watch?v=VWhg5qm92JA
http://www.onlinemathlearning.com/special-right-triangles.html
http://zonalandeducation.com/mmts/miscellaneousMath/tri454590306090/tri454590306090.htm
30°-60°-90 triangles

Another type of special right triangles is the 30°- 60°- 90° triangle. This is right triangle whose angles are 30°, 60°and 90°. The lengths of the sides of a 30°- 60°- 90° triangle are in the ratio of [image: image273.png]


. 

             [image: image274.png]32





[image: image275.png]3





http://www.youtube.com/watch?v=HkPNeS-KKeQ
Area of a Triangle

	Since the area of a parallelogram is [image: image276.png]=



, the area of a triangle must be one-half the area of a parallelogram. Thus, the formula for the area of a triangle is: 

	[image: image277.png]



  or  

[image: image278.png]






http://www.youtube.com/watch?v=xz6gBA0M9FY
http://www.mathgoodies.com/lessons/vol1/area_triangle.html
Perimeter of a Triangle
Given sides a, b, and c, finding the perimeter of a triangle is given by the following formula:

[image: image279.png]



P = a + b + c

Find the perimeter of a triangle when a = 3 cm, b = 5 cm, and c = 7

P = 3 + 5 + 7 = 15 cm
http://www.youtube.com/watch?v=9GDKU9P5-0s
Quadrilaterals

http://www.youtube.com/watch?v=d-kvDN2R_UE
http://www.mathsisfun.com/quadrilaterals.html
Quadrilaterals Perimeter

[image: image280.png]



· Opposite sides are equal in length

· Opposite sides are parallel

· All angles are right (i.e., 90°)
Perimeter = 2(width) + 2(length)


http://www.youtube.com/watch?v=2A6l6v3MNuc
http://staff.argyll.epsb.ca/jreed/math9/strand3/quadrilateral_area_per.htm
Quadrilaterals Area

[image: image281.png]



· Opposite sides are equal in length

· Opposite sides are parallel

· All angles are right (i.e., 90°)


Area = (length)(width) 

http://www.youtube.com/watch?v=fcbOW1fFGks
http://www.youtube.com/watch?v=c5jEuIEqicw
http://www.tpub.com/math1/18c.htm
Parallelogram Perimeter

http://www.youtube.com/watch?v=EDBtb6PQNyI
Parallelogram Area
http://www.youtube.com/watch?v=KVFwRA7kcLY
[image: image282.png]Parallelogram Perimeter and Area

Parallelogram Perimeter
P=2b+2c
=2(10) + 2(6.8)
=336cm

o Parallelogram Area
A=ab

=6.5(10)
b=10 =65cm?





Trapezoid Perimeter
[image: image283.png]



· One pair of sides is parallel
Perimeter = A + B + C + D

http://www.youtube.com/watch?v=GfgwHpt-gG4
Trapezoid Area 
[image: image284.png]



· One pair of sides is parallel


Area = 1/2(height)(base1 + base2)    Note. base 1 = “C” and base 2 = “A”
http://www.youtube.com/watch?v=-_HxRZ4keTU&feature=relmfu
http://www.mathopenref.com/trapezoidarea.html
Area of a Square
http://www.youtube.com/watch?v=t4GU3nJyq50
Perimeter of a Square

http://www.youtube.com/watch?v=ltyaPJ06kRQ
[image: image285.png]Square Perimeter and Area

T Square Perimeter
P=4s

=4(10)

=40cm

Square Area
A=s?
=102
=100 cm?





Circles (radius, diameter, chord, etc.)
http://www.youtube.com/watch?v=U0m5cEXLxms
http://www.youtube.com/watch?v=rY_R8Aw15Q8 http://www.coolmath.com/reference/circles-geometry.html
Circumference of a Circle
[image: image286.png]Circumference = 2R




http://www.youtube.com/watch?v=ORN7qLkuKOk
http://www.mathgoodies.com/lessons/vol2/circumference.html
Area of Circles 

[image: image287.png]A=7r?




http://www.youtube.com/watch?v=-xRVmzlBNjE
http://www.mathgoodies.com/lessons/vol2/circle_area.html
Number of degrees of arc in a circle

The number of degrees of arc in a circle (or the number of degrees in a complete revolution) is 360.

[image: image288.png]



In the circle with center O above, the length of arc RST is [image: image289.png]


of the circumference of the circle; for example, if x = 60, then arc RST has length [image: image290.png]Ol



of the circumference of the circle.

http://www.youtube.com/watch?v=Zl__jrQ-pqE
http://www.youtube.com/watch?v=73g7_oasDBU&feature=related
http://www.coolmath.com/reference/circles-trigonometry.html
Tangent to a circle

A line that has exactly one point in common with a circle is said to be tangent to the circle, and that common point is called the point of tangency. A radius or diameter with an endpoint at the point of tangency is perpendicular to the tangent line, and, conversely, a line that is perpendicular to a diameter at one of its endpoints is tangent to the circle at that endpoint.

[image: image291.png]



The line l above is tangent to the circle, and radius OT is perpendicular to l.

http://www.youtube.com/watch?v=E2uoEMwuyak
http://www.mathopenref.com/tangentline.html
Polygons and circles

If each vertex of a polygon lies on a circle, the polygon is inscribed in the circle and the circle is circumscribed about the polygon. If each side of a polygon is tangent to a circle, the polygon is circumscribed about the circle and the circle is inscribed in the polygon.

[image: image292.png]



In the figure above, quadrilateral PQRS is inscribed in a circle and hexagon ABCDEF is circumscribed about a circle.

http://www.youtube.com/watch?v=jsM4AJiY2vo
http://www.youtube.com/watch?v=bbxO4HdCW5A
http://www.vitutor.com/geometry/plane/inscribed_polygon.html
http://www.bymath.com/studyguide/geo/sec/geo11.htm
http://www.efunda.com/math/areas/PolygonInscribedGen.cfm
Triangles and circles
If a triangle is inscribed in a circle so that one of its sides is a diameter of the circle, the triangle is a right triangle.

[image: image293.png]



In the circle above, XZ is a diameter and the measure of [image: image294.png]


.

http://www.youtube.com/watch?v=b0U1NxbRU4w
http://www.youtube.com/watch?v=QjXsZ5WmMZ8
http://www.youtube.com/watch?v=b0U1NxbRU4w
http://www.analyzemath.com/Geometry/inscribed_tri_problem.html
http://mathcentral.uregina.ca/QQ/database/QQ.09.08/h/wanda2.html
Surface area and volume of a rectangular solid

Surface Area = 2(lh) + 2(lw) + 2(wh)
Volume = l x h x w

where
l = length
h = height
w = width 

http://www.youtube.com/watch?v=2B_N6k0o3-M
http://chemistry.about.com/od/chemistry101/ss/3dformulas_3.htm
Surface area and volume of a cylinder

[image: image295.png]Cylinder
Surface We will need to calculate the surface
Area area of the top, base and sides.

Area of the top is mr2
Area of the bottom is mr2
Area of the sideis 27rA

Therefore the
Formula is:

A= 2nris 2nrh

Volume V=mnrh




http://www.youtube.com/watch?v=XurBh7od4A8
http://math.about.com/od/formulas/ss/surfaceareavol_3.htm
Additional Objects Surface Area and Volumes
http://thinkzone.wlonk.com/Area/AreaVol.htm
http://chemistry.about.com/od/mathsciencefundamentals/tp/areavolumeformulas.htm
Coordinate plane
[image: image296.png]n

7.
3
2
1





The figure above shows the (rectangular) coordinate plane.
The horizontal line is called the x-axis and the perpendicular vertical line is called the y-axis.
The point at which these two axes intersect, designated O, is called the origin.
The axes divide the plane into four quadrants, I, II, III, and IV, as shown.

http://www.youtube.com/watch?v=VhNkWdLGpmA
Points in the coordinate plane

Each point in the plane has an x-coordinate and a y-coordinate. A point is identified by an ordered pair (x,y) of numbers in which the x-coordinate is the first number and the y-coordinate is the second number.

[image: image297.png]



In the graph above, the (x,y) coordinates of point P are (2,3) since P is 2 units to the right of the y-axis (that is, x = 2) and 3 units above the x-axis (that is, y = 3). Similarly, the (x,y) coordinates of point Q are (−4,−3). The origin O has coordinates (0,0).

http://www.youtube.com/watch?v=s7NKLWXkEEE
Distance between two points

One way to find the distance between two points in the coordinate plane is to use the Pythagorean theorem.

[image: image298.png]



To find the distance between points R and S using the Pythagorean theorem, draw the triangle as shown. Note that Z has (x,y) coordinates (−2,−3), RZ = 7, and ZS = 5. Therefore, the distance between R and S is equal to [image: image299.png]J72 4+ 5 = J74



.

http://www.youtube.com/watch?v=Vj7twkiUgf0
http://www.youtube.com/watch?v=oggfbh2YI0s
http://www.mathopenref.com/coorddist.html
http://gamedev.michaeljameswilliams.com/2009/05/08/pythagorean-distance-between-two-points/
Graph line on coordinate using Y = mx + b formula
http://www.youtube.com/watch?v=WQyvskZSCJg
Lines in the coordinate plane

For a line in the coordinate plane, the coordinates of each point on the line satisfy a linear equation of the form y = mx + b (or the form x = a if the line is vertical). For example, each point on the line below satisfies the equation [image: image300.png]


. One can verify this for points (−2,2), (2,0), and (0,1) by substituting the respective coordinates for x and y in the equation.

[image: image301.png]



Back to Top »
http://www.youtube.com/watch?v=2tr6rpnZJus
http://www.youtube.com/watch?v=u3spOO-m_Gg
http://www.math.com/school/subject2/lessons/S2U4L2GL.html
http://mathandmultimedia.com/2011/03/18/equation-of-a-line/
Slope of a line

[image: image302.png]



In the equation of a line y = mx + b, the coefficient m is the slope of the line and the constant term b is the y-intercept of the line. For any two points on the line, the slope is defined to be the ratio of the difference in the y-coordinates to the difference in the x-coordinates. Using (−2,2) and (2,0) above, the slope is [image: image303.png]Tne difference In the y-coordinates _ 0 - 2
The difference in the x-coardinates — 2 — (=2)




.
Find slope of line from equation
http://www.youtube.com/watch?v=tonrg08NILk
Slope of a line Equation
http://www.youtube.com/watch?v=O8fo4H_185g
http://www.mathopenref.com/coordslope.html
x- and y-intercepts of a line

The y-intercept is the y-coordinate of the point at which the line intersects the y-axis. For the line below, the y-intercept is 1, and this is the resulting value of y when x is set equal to 0 in the equation [image: image304.png]


.

[image: image305.png]



The x-intercept is the x-coordinate of the point at which the line intersects the x-axis. The x-intercept can be found by setting y = 0 and solving for x. For the line [image: image306.png]


, this gives 

[image: image307.png]



Thus, the x-intercept is 2.

http://www.youtube.com/watch?v=_-d0qie2Fv0
http://www.purplemath.com/modules/intrcept.htm
http://cs.selu.edu/~rbyrd/math/intercept/
Equation of a line given any two points

Given any two points [image: image308.png](X, V)



and [image: image309.png](X, Vo)



with [image: image310.png]Ly F Ao



, the equation of the line passing through these points can be found by applying the definition of slope. Since the slope is [image: image311.png]Ye = A
N — X,



, then using a point known to be on the line, say [image: image312.png](X, V)



, any point [image: image313.png]


on the line must satisfy [image: image314.png]


, or [image: image315.png]V=¥ = mx - x|



. (Using [image: image316.png](X, Vo)



as the known point would yield an equivalent equation.)

See an example.

Consider the points (−2,4) and (3,−3) on the line below.

[image: image317.png]



The slope of the line passing through these two points is 
[image: image318.png]


, so an equation of this line can be
found using the point (3,−3) as follows:

[image: image319.png]Y- (39 =-1x-3)
y+3=-lx+2

=-1 &
y=-gx+e




http://www.youtube.com/watch?v=o3Hn7Qf8sCQ
http://www.youtube.com/watch?v=GFM8NOe_XM4
http://www.mathsisfun.com/algebra/line-equation-2points.html
Negative vs. positive slope of a line

If the slope of a line is negative, the line slants downward from left to right; if the slope is positive, the line slants upward. If the slope is 0, the line is horizontal; the equation of such a line is of the form y = b since m = 0. For a vertical line, slope is not defined, and the equation is of the form x = a, where a is the x-intercept.

http://www.youtube.com/watch?v=aLfurKyg8UI
http://www.youtube.com/watch?v=YrZy8R2Scmo
http://www.emathematics.net/pendienterecta.php
Solutions of two linear equations using the coordinate plane

There is a connection between graphs of lines in the coordinate plane and solutions of two linear equations with two unknowns. If two linear equations with unknowns x and y have a unique solution, the graphs of the equations are two lines that intersect in one point, which is the solution. If the equations are equivalent, they represent the same line with infinitely many points or solutions. If the equations have no solution, they represent parallel lines, which do not intersect.

http://www.youtube.com/watch?v=oQVu6qADZUU
http://www.wyzant.com/Help/Math/Algebra/Graphing_Linear_Equations.aspx
Quadratic polynomial functions and the coordinate plane

Consider a quadratic polynomial function defined by [image: image320.png]


. One can plot several points [image: image321.png]


and use them to produce the graph of the function.

[image: image322.png]



Example:

The graph of a quadratic function is called a parabola, and it always has the shape of the curve shown in the graph, although it may be upside down or have a greater or lesser width. Note that the roots of [image: image323.png]


are x = 1 and x = -1; these coincide with the x-intercepts since the x-intercepts are found by setting y = 0 and solving for x. Also, the y-intercept is [image: image324.png]


since this is the value of y corresponding to x = 0. For any function f, the x-intercepts are the solutions of the equation [image: image325.png]


and the y-intercept is the value of [image: image326.png]


.

http://www.youtube.com/watch?v=WDuMkC6UFro
http://library.thinkquest.org/20991/alg/CPGraphing.html
http://jwilson.coe.uga.edu/emt668/emt668.folders.f97/wynne/Quadratic/quadratic.html
Word Problems
Rate

Rate × Time = Distance

Example 1

The distance that an object travels is equal to the product of the average speed at which it travels and the amount of time it takes to travel that distance.

Question:
If a car travels at an average speed of 70 kilometers per hour for 4 hours, how many kilometers does it travel?

Solution:
Since rate × time = distance, simply multiply 70 km/hour × 4 hours. Thus, the car travels 280 kilometers in 4 hours.

Back to Top »
Example 2
To determine the average rate at which an object travels, divide the total distance traveled by the total amount of traveling time.

Question:
On a 400-mile trip, car X traveled half the distance at 40 miles per hour and the other half at 50 miles per hour. What was the average speed of car X?

Solution:
First it is necessary to determine the amount of traveling time. During the first 200 miles, the car traveled at 40 mph; therefore, it took [image: image327.png]


hours to travel the first 200 miles. During the second 200 miles, the car traveled at 50 mph; therefore, it took [image: image328.png]


hours to travel the second 200 miles. Thus, the average speed of car X was [image: image329.png]


mph. Note that the average speed is NOT [image: image330.png]40 + SU



mph.

http://www.youtube.com/watch?v=SBTAFvqMlfk
http://www.youtube.com/watch?v=4Ru1suvxv6o
http://www.questionbank.4gmat.com/mba_prep_sample_questions/speed_time_distance/
http://www.prepfortests.com/gmat/practicequestions/rates/q/315
http://www.mathsteacher.com.au/year8/ch14_rates/03_prob/rate.htm
Work

In a work problem, the rates at which certain persons or machines work alone are usually given, and it is necessary to compute the rate at which they work together (or vice versa).

The basic formula for solving work problems is: [image: image331.png]


, where r and s are, for example, the number of hours it takes Rae and Sam, respectively, to complete a job when working alone, and h is the number of hours it takes Rae and Sam to do the job when working together. The reasoning is that in 1 hour Rae does [image: image332.png]


of the job, Sam does [image: image333.png]


of the job, and Rae and Sam together do [image: image334.png]


of the job.

Example 1

Question:
If machine X can produce 1,000 bolts in 4 hours and machine Y can produce 1,000 bolts in 5 hours, in how many hours can machines X and Y, working together at these constant rates, produce 1,000 bolts?

Solution:
[image: image335.png]oo
~

"
~ie e —ie & Rl
I

T lRelRS <





Working together, machines X and Y can produce 1,000 bolts in [image: image336.png]


hours.

Back to Top »
Example 2
Question:
If Art and Rita can do a job in 4 hours when working together at their respective constant rates and Art can do the job alone in 6 hours, in how many hours can Rita do the job alone?

Solution:
[image: image337.png]



Working alone, Rita can do the job in 12 hours.

http://www.youtube.com/watch?v=5WL-MtVbyu0
http://www.prepfortests.com/gmat/tutorials/rates/combinedwork
Mixture
Example 1

Question:
If 6 pounds of nuts that cost $1.20 per pound are mixed with 2 pounds of nuts that cost $1.60 per pound, what is the cost per pound of the mixture?

Solution:
The total cost of the 8 pounds of nuts is 6($1.20) + 2($1.60) = $10.40. The cost per pound is [image: image338.png]$10.40
0 - 5130



.

Back to Top »
Example 2
Question:
How many liters of a solution that is 15% salt must be added to 5 liters of a solution that is 8% salt so that the resulting solution is 10% salt?

Solution:
Let n represent the number of liters of the 15% solution. The amount of salt in the 15% solution [0.15n] plus the amount of salt in the 8% solution [(0.08)(5)] must be equal to the amount of salt in the 10% mixture [0.10 (n + 5)]. Therefore:

[image: image339.png]0.1517 +0.0805) = 0.10(7 + )
150 +40 = 107 + 50
5n =10
= 2 liters




Two liters of the 15% salt solution must be added to the 8% solution to obtain the 10% solution.

http://www.youtube.com/watch?v=uIih2K5e94o
http://gmat.jumbotests.com/tests/quant-mixture-problems
Interest
Interest can be computed in two basic ways. With simple annual interest, the interest is computed on the principal only and is equal to 

(principal) × (interest rate) × (time).

If interest is compounded, then interest is computed on the principal as well as on any interest already earned.

Example 1

Question:
If $8,000 is invested at 6% simple annual interest, how much interest is earned after 3 months?

Solution:
Since the annual interest rate is 6%, the interest for 1 year is (0.06)(8,000) = $480. The interest earned in 3 months is [image: image340.png]%(480) = $120



.
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Example 2
Question:
If $10,000 is invested at 10% annual interest, compounded semiannually, what is the balance after 1 year?

Solution:
The balance after the first 6 months would be 10,000 + (10,000)(0.05) = 10,500.

The balance after one year would be 10,500 + (10,500)(0.05) = $11,025.

The balance after one year can also be expressed as [image: image341.png]


.

Note that the interest rate for each 6-month period is 5%, which is half of the 10% annual rate.

http://www.youtube.com/watch?v=Pv-OZ3UJzMQ
http://grockit.com/blog/gmat/2010/03/10/interest-and-compound-interest-problems-2/
http://www.questionbank.4gmat.com/mba_prep_sample_questions/simple_compound_interest/
http://www.dominatethegmat.com/2011/04/gmat-interest-rate-problems-part-2-compound-interest/
Compound Interest
http://www.youtube.com/watch?v=EkUvXmm0S7c
Simple Interest 

http://www.youtube.com/watch?v=r3-lyBGlJ98&feature=related
Discount

If a price is discounted by n percent, the price becomes (100 − n) percent of the original price.

Example 1

Question:
A certain customer paid $24 for a dress. If that price represented a 25% discount on the original price of the dress, what was the original price of the dress?

Solution:
If p is the original price of the dress, then 0.75p is the discounted price and 0.75p = $24, or p = $32. The original price of the dress was $32.
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Example 2
Question:
The price of an item is discounted by 20% and then this reduced price is discounted by an additional 30%. These two discounts are equal to an overall discount of what percent?

Solution:
If p is the original price of the item, then 0.8p is the price after the first discount. The price after the second discount is (0.7)(0.8)p = 0.56p. This represents an overall discount of 44% (100% − 56%).

http://www.youtube.com/watch?v=mUJYIGcMigI&feature=related
http://www.questionbank.4gmat.com/mba_prep_sample_questions/profit_loss/
Profit 
Gross profit is equal to revenues minus expenses, or selling price minus cost.

Example

Question:
A certain appliance costs a merchant $30. At what price should the merchant sell the appliance in order to make a gross profit of 50 percent of the cost of the appliance?

Solution:
If s is the selling price of the appliance, then s − 30 = (0.5)(30), or s = $45. The merchant should sell the appliance for $45.

http://www.youtube.com/watch?v=S-OaE7o96gs
Sets 
If S is the set of numbers 1, 2, 3, and 4, you can write S = {1, 2, 3, 4}. Sets can also be represented by Venn diagrams. That is, the relationship among the members of sets can be represented by circles.

Example 1

Question:
Each of 25 people is enrolled in history, mathematics, or both. If 20 are enrolled in history and 18 are enrolled in mathematics, how many are enrolled in both history and mathematics?

Solution:
The 25 people can be divided into three sets: those who are enrolled in history only, those who are enrolled in mathematics only, and those who are enrolled in history and mathematics. Thus, a Venn diagram may be drawn as follows, where n is the number of people enrolled in both courses, 20 − n is the number enrolled in history only, and 18 − n is the number enrolled in mathematics only.

[image: image342.png]History,

Mathematics




Since there is a total of 25 people, (20 − n) + n + (18 − n) = 25, or n = 13. Thirteen people are enrolled in both history and mathematics.

Example 2

Question:
In a certain production lot, 40% of the toys are red and the remaining toys are green. Half of the toys are small and half are large. If 10% of the toys are red and small, and 40 toys are green and large, how many of the toys are red and large?

Solution:
For this kind of problem, it is helpful to organize the information in a table:

[image: image343.png]Small
Large
Total

Red Green Total

10% 50%
50%
40% | 60% | 100%





The numbers in the table are the percents given. The following percents can be computed on the basis of what is given:
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Since 20% of the number of toys (n) are green and large, 0.20n = 40 (40 toys are green and large), or n = 200. Therefore, 30% of the 200 toys, or (0.3)(200) = 60, are red and large.

http://www.800score.com/guidec7view1g.html
Geometry

Example

Question:
[image: image345.png]SI219W 007

200 meters




The figure above shows a piece of land. If all angles shown are right angles, what is the perimeter of the piece of land?

Solution:
For reference, label the figure as

[image: image346.png]



If all the angles are right angles, then QR + ST + UV = PW, and RS + TU + VW = PQ. Hence, the perimeter of the land is 2PW + 2PQ = 2 × 200 + 2 × 200 = 800 meters.

http://www.youtube.com/watch?v=yk8bbnbExlY
http://www.youtube.com/watch?v=Cxvlxhe-A7M
Measurement

Question:
A train travels at a constant rate of 25 meters per second. How many kilometers does it travel in 5 minutes? (1 kilometer = 1,000 meters)

Solution:
In 1 minute the train travels (25)(60) = 1,500 meters, so in 5 minutes it travels 7,500 meters. Since 1 kilometer = 1,000 meters, 7,500 meters equals [image: image347.png]


, or 7.5 kilometers.

http://www.youtube.com/watch?v=DsbPUSH_Wu4
Data interpretation 
Example 1

[image: image348.png]Population by Age Group

(in thousands)

Age Population
17 years and under | 63,376
18-44 years 86,738
45-64 years 43,845
65 years and over | 24,054





Question:
How many people are 44 years old or younger?

Solution:
The figures in the table are given in thousands. The answer in thousands can be obtained by adding 63,376 thousand and 86,738 thousand. The result is 150,114 thousand, which is 150,114,000.
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Example 2
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Question:
What are the average temperature and precipitation in city X during April?

Solution:
Note that the scale on the left applies to the temperature line graph and the one on the right applies to the precipitation line graph. According to the graph, during April the average temperature is approximately 14° Celsius and the average precipitation is 8 centimeters.
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Example 3
[image: image350.png]Distribution of Al's Weekly Net Salary
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Question:
To how many of the categories listed was at least $80 of Al’s weekly net salary allocated?

Solution:
In the circle graph, the relative sizes of the sectors are proportional to their corresponding values and the sum of the percents given is 100%. Note that [image: image351.png]


is approximately 23%, so at least $80 was allocated to each of 2 categories — rent and utilities, and savings — since their allocations are each greater than 23%.

http://www.youtube.com/watch?v=2d1fm99CjqI
http://gmat.jumbotests.com/tests/gmat-data-interpretation-questions
http://gmat.jumbotests.com/tests/gmat-data-interpretation
Additional Test Information

Analytical Writing Assessment Section
http://www.youtube.com/watch?v=iv57XDHidck
http://gradschool.about.com/od/gmat/a/gmatawa.htm
http://www.admissionsconsultants.com/gmat/preparation.asp
http://www.800score.com/gmat-essay.html
Reading Comprehension

http://www.proprofs.com/quiz-school/quizshow.php?title=GMAT-Reading-Comprehension-Practice-Question-Set-11&quesnum=3&showNextQ=no
http://www.youtube.com/watch?v=HYOdqEd33SA&feature=results_main&playnext=1&list=PL2208F29CE72195A2
http://www.youtube.com/watch?v=W_fQCsKBfNM
http://www.youtube.com/watch?v=75gd0Zca6R4
Critical Reasoning

http://majortests.com/gmat/sentence_correction_test08
http://www.youtube.com/watch?v=o67_UX4-TRw
http://www.youtube.com/watch?v=IrUnjoRUUxs
http://www.youtube.com/watch?v=qvd8i9SD5gg&feature=relmfu
Sentence Correction

http://www.youtube.com/watch?v=QdMs09uwP2g&feature=related
http://www.testprepreview.com/modules/sentencecorrectiont.htm
http://www.admissionsconsultants.com/gmat/verbal.asp
http://www.youtube.com/watch?v=CAkO6HzM27Y
http://www.youtube.com/watch?v=hyb7zUmaG4U
Problem Solving

http://www.youtube.com/watch?v=oFGfDcN2fw4
Data Sufficiency
Consider (1) Alone 

If (1) is enough (Write A or D)
Consider (2) Alone 

If (2) is enough (Choose D)

If (2) is not enough (Choose A)

Consider (1) Alone 

If (1) is not enough (Write B C or E)

Consider (2) Alone 

If (2) is enough (Choose B)

If (2) is not enough (cross off B)

Consider (1 and 2) Together 

If (1 and 2) together are enough (Choose C)

If (1 and 2) together are not enough (Choose E)

[image: image352.png]A) Statement (1) ALONE s sufficlent, but statement (2) alone Is not sufficient
B) Statement (2) ALONE is suffiient, but statement (1) alone is not sufficient

©) BOTH statements TOGETHER are sufficlent, but NEITHER statement
ALONE is sufficient
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http://www.gmatonlinetest.com/gmat-data-sufficiency.aspx
http://gmat.learnhub.com/lesson/4892-20-gmat-data-sufficiency-practice-tests
http://www.testpreppractice.net/GMAT/Math-Data-Sufficiency-GMAT-Practice-Tests.aspx
http://www.prepfortests.com/gmat/practicequestions/datasufficiency/q/430
Username: proberts Password: 654321
http://www.youtube.com/watch?v=TRsxWz0oR1c
http://www.youtube.com/watch?v=nJYuEwarv4M
http://www.youtube.com/watch?v=8nPF2z7_rWA
http://www.youtube.com/watch?v=Puo6Ja9HBG8
http://www.admissionsconsultants.com/gmat/math.asp
http://www.platinumgmat.com/practice_gmat_questions/data_sufficiency_questions
http://www.questionbank.4gmat.com/mba_prep_sample_questions/data_sufficiency/
Order of Operations/P.E.M.D.A.S.
[image: image353.png]You have all probably hear catchy ways to remember
the order of operations.
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http://www.youtube.com/watch?v=WHTBgwBWlF4&feature=relmfu
http://www.studygs.net/pemdas/
http://math.about.com/library/weekly/aa040502a.htm
Counting Problems
http://www.youtube.com/watch?v=QZZsKo1KKMQ&feature=related
Multiplying and dividing algebraic fractions

 

http://www.youtube.com/watch?v=DQKL7bh2nO4 
Divide Roots

http://www.youtube.com/watch?v=o0HnTr6UtTM
Multiply Roots

http://www.youtube.com/watch?v=6zrvLkuQYg4&feature=relmfu
Multiplication and Division of Algebraic Expressions
http://www.youtube.com/watch?v=E8WUNpIK1Hk
Solving Equations
http://www.youtube.com/watch?v=6Buj_mPTW3o&feature=related
Ratio problems 
http://www.youtube.com/watch?v=nghQxxPp7fQ
Proportion Word Problem
http://www.youtube.com/watch?v=NT2hrXhpnu0
Average Word Problems
http://www.youtube.com/watch?v=pfH1SZrH4UY
Groups Word problems
http://www.youtube.com/playlist?list=PL3567807DD7A78702
Solving Absolute Value Equations
http://www.youtube.com/watch?v=0NjSnOfrrTs&feature=related
Estimating Square Roots of Decimals
http://www.youtube.com/watch?v=suB6KjICXtQ
Square Roots of Fractions/Rational Numbers
http://www.youtube.com/watch?v=7G5zut5_1yk
Operations with Rational Numbers
http://www.youtube.com/watch?v=uB1A6Oge4DA
Add/Subtract Square Roots
http://www.youtube.com/watch?v=u8PDNoYmAJs
Square Root Power
http://www.mathonweb.com/help_ebook/html/functions_5.htm
GMAT Techniques
http://www.youtube.com/results?search_query=GMAT+Techniques&oq=GMAT+Techniques&aq=f&aqi=&aql=&gs_nf=1&gs_l=youtube-reduced.12...5713.5713.0.6567.1.1.0.0.0.0.59.59.1.1.0.
Practice Tests
GMAT Practice Questions
http://majortests.com/gmat/sentence_correction.php
http://gmat.jumbotests.com/tests/gmat-arithmetic
http://www.west.net/~stewart/gmat/math-algebra-questions-1.htm
http://www.west.net/~stewart/gmat/math-geometry-questions-1.htm
http://www.prepfortests.com/gmat/practicequestions
http://majortests.com/gmat/critical_reasoning.php
http://majortests.com/gmat/problem_solving.php
