Some formulae
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LCM (x,y) * HCF (x, y) = x * y
Area of an equilateral traingle – 
Helps to memorize our special triangles here: 5-12-13 <=> 15-36-39
If the last two digits are divisible by 4 then the number is divisible by 4

If the number is divisible by both 2 and 3 then the number is divisible by 6
If a number is a mutilpe of 3 and 4 then its divisible by 12
The average of evenly spaced numbers is the average of the smallest and largest number

Eg – Avg of 13, 14, 15, 16…. 70 = 13+70/2

Sum of consecutive numbers = Avg * number of terms

Average of the Sum of even number of consecutive numbers cannot be an iteger 
Eg – 2,3,4,5 -> 14/4 - > not an integer

1,2,3,4 -> 10/4 not integer

For odd terms it will be an integer either odd OR even

Eg – 2,3,4 -> 9/3 = 3 -> odd integer

1,2,3 -> 6/3 = 2 -> even integer

A number will not be terminating (re-curring) if a prime number greater than 2 is in the denominator. (Terminating decimal means not re-curring decimal) and the number is not divisible by that prime number.
A number between -1 and 0 gets BIGGER on CUBING
When the slopes of 2 lines is multiplied and result is -1 then the lines are perpendicular to each other.
When the slope of the line is equal they are Parallel lines.
A positive integer n which has prime factorization a^x * b^y * c^z has (x+1)*(y+1)*(z+1) factors. (note a, b and c are distinct prime factors of n). Note that the # of factors include 1 and 36 as well.

In set theory , when you are having union of more than TWO sets then then for the common part the number of times number shud be removed = total number - 1
Total = Group1 + group2 – Both + neither.
To find the number of numbers in that x times from standard deviation find the numbers that lie in the range - Mean +/- x (SD)
Formula for Standard Deviation 
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standard deviation is the square root of variance.

Ratios

When the ratios are changed the way the behavior is changes is as follows

If the ratio is doubled or halved then the ratio of the first value of the ratio is doubled or halved.

Eg – If the ratio of soap to water is 1:50 and the ratio of soap to water is doubled then the ratio becomes 2:50.

Now if there are 2 ratios that need to be related, the common term should have the same value

Eg – Ratio of soap to water 1:50

Ratio of soap to booze 4:100

To get the ratio of soap: water: booze  get soap (the common element to the same number)
Ratio of soap to water 1:50 – 4:200
Ratio of soap to booze 4:100
So soap:water:booze = 4:200:100 ( 
Rate 

Distance = Rate * Time
Partial jobs 

Raj – x hours, Mummy – y hours

1/X = Amt of work done by Raj in 1 hr

Total work in 1 hr

1/X + 1/Y = 1/Total

Factorial 
1! = 0! = 1

Number Rounding for Decimals
     1.48 rounded to nearest 0.1:

    |\

    | \ replace 8 with 0

    V  \

      1.40   8 is greater than 5, so add 0.1:

        |

        |

        V

      1.50

Powers
The number with even power will have +/- values as solution. A number with odd power will have one and only one value
Geometry

In an x-y coordinate system, the circle with center (a, b) and radius r is the set of all points (x, y) such that
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If the circle is centred at the origin (0, 0), then this formula can be simplified to

x2 + y2 = r2.  – r is the radius
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Angle DEC = (Arc AB + Arc DC)/2

[image: image4]
The angle of the minor arc is HALF the angle of the major arc.
LABC = ½ LADC
Area of a quarter circle with radius r will be equal to a full circle with radius r/2.

For a 45 degree right angled triangle (Isosceles – right angled) if the hyp is 2 then the sides are Root 2
Sum of interior angles = (n-2) * 180

Sum of exterior angles = 360 – ALWAYS

A regular hexagon is made of 6 equilateral triangles originating from the center.
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If triangles were formed at the edges then the sum of the exterior angles will always be 720

The great Triangles
In triangles the sum of 2 sides should be greater than the 3 side. 











Lines
Y = mx + c  where C is the y intercept of the line

Data Sufficency


Compound Interest 







      C

Final Balance = (Principal) x (1 + interest rate/C)

C = number of times interest is compounded annually

Remainders problem – plug in values

For Averages

Number Added = new sum – original sum

Number deleted = original sum – new sum

Group Problems
Group1 + Group2 + Neither – Both = Total

Sphere Volume
Volume = 4/3 Pi r3

Sum of terms
sum of 1… n = n (n+1) /2 

Data Sufficiency
Always consider +ve and –ve values.

step1:　　↙↘ 

step2:　↙↘   ↙↘ 

step3: ↙↘  ↙↘   ↙↘ 

　　　A　B   C   D 

step1: 2^1 

step2: 2^2 

step3: 2^3 

if there's nth step, then 2^n
Probability

Expectations. Some probability problems deal with money, gains, and bets. Often you have to calculate which bet will be better, or how much it will be worth. The tool that deals with this is Expectation. E = G * p, where G is gain, and p is probability. So, a 10% chance to get $100 is worth (has E) of $100 * 10% = $10. Therefore, it is better than to get $8 for granted, but worse than a 5% chance to get $300 (E = $300 * 5% = $15). Complex expectation works similarly: E1 = E * p, i.e. a 10% chance to get a 25% chance to get $100 is worth 10% * (25% * $100) = $2.5; This is how Expectations work. 

p(A or S) = p(A) + p(S) - p(A) * p(S)

Probablity of 2 events occurring together

If the events are independent then the probability = 

Probability of 1 x probability of 2
If the events are not independent then the probability = Probability of 1 x probability of 2 (given 1 has occurred)

Confused?? Eg – IF there are 5 pairs of twins in 2 classes each with 50 students and if a person is selected at random from each class, then the probability that a pair of twins is selected is

5/50 * 1/50 (ie 1/50 is because now in the first class one of the 5 has been chosen and the twin in the second class HAS to be his sibling, so that limits the choice in class 2 to 1) .. Explantation is given in 217 Official Guide Math Problems.
BD formula (also know as Bernoulli's formula) is: 

    nPk = nCk * p^k * (1-p) ^ (n-k) 

where nPk denotes the probability of an event having a given outcome exactly k times in n tests, p is the probability of the event having this outcome in each single test, and nCk comes from Combinations Theory. 

Here if it asked atleast, then run the formula for each of the cases and add. 

Eg if the probability of coin falling heads atleast 3 out of 5 tosses = 5P3 + 5P4 + 5P5
Hypergeometric Distribution

The HD formula is: 

    p = aCa' * bCb' * cCc' * ... * zCz' / (a+b+c+..+z)C(a'+b'+c'+...+z')

where a, b, ... z are show how many times the outcome was obtained in each sub-event, and a', b', ... z' show how many times the corresponding sub-event was tested. nCk stands for combinations formula. 

There are 2 green, 3 red, and 2 blue balls in a box. 4 are drawn at random without replacement. What is the probability that of the 4 drawn balls two are red, 1 is green, and 1 is blue? (Hypergeometric Distribution)

Let us again apply it to the example given in the text above: we have 3 ball colors, or 3 sub-events: g for green, r for red, b for blue. We know that: 

        g' = 2 

        r' = 3 

        b' = 2 

        g = 1 

        r = 2 

        b = 1 

Now, let's do the calculations: 

    p = 2C1 * 3C2 * 2C1 / (2+3+2)C(1+2+1) = 2C1 * 3C2 * 2C1 / 7C4 

    7C4 = 7! / (4! * 3!) = 5 * 6 * 7 / 6 = 35 

    2C1 = 2

    3C2 = 3! / (2! * 1!) = 3

    p = 2 * 2 * 3 / 35 = 12/35

So, the answer is 12/35.

 Triangle Inequality Theorem
The length of one side of a triangle must be greater than the difference and less than the sum of the lengths of the other two sides. 

Example:  if it is given that the length of one side is 3 and the length of another side is 7, then you know that the length of the third side must be greater than 7 -3 = 4 and less than 7 + 3 = 10.

For some problems like walking towards, assume that one is stationary and other is walking towards the other, adding their speeds. 
Profit + expenses = revenue

While plugging in values plug value > 1, 0>value> 1, -1 <value< 0, value < -1

In inequalities when number is moving from one side to another (irrespective of the absolute value or variable) the inequality reverses directions
WHEN YOU ARE DOING ANY PLACES PROBLEMS, IF YOU WANT TO REMOVE THE REDUNDANCY BECAUSE OR REPETPITION DIVIDE BY N!

Interesting Problems

Official Guide

Data Suff  65, 95, 119, 122, 125, 137, 145,147, 152, 153
Prob Solving – 113, 206, 207, 234, 239, 247, 248,249
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: image6.png]


. Such a set is often defined by listing its elements; for example, S = {−5, 0, 1} is a set with [image: image7.png]


.

For combinations in general

In general, [image: image8.png]2=1,7 )



.

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: image9.png]


is the set of all real numbers and the domain of the function [image: image10.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: image11.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.

Back to Top »
Sequences
A function may be defined only for input values that are the positive integers and, possibly, 0. For example,
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Such a function is called a sequence and [image: image13.png]


is denoted by an. The value of the sequence an at n = 3 is [image: image14.png]


. As another example, consider the sequence defined by [image: image15.png](-1)7(!)




for [image: image16.png]


A sequence like this is often indicated by listing its values in the order [image: image17.png]


as follows: [image: image18.png]


and [image: image19.png]


is called the nth term of the sequence.

Trapezoids
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A quadrilateral with two sides that are parallel, as shown above, is a trapezoid. The area of trapezoid PQRS may be calculated as follows:

[image: image21.png]%(Sum of bases)(height) = 1(QR + A5)(8) = 1 (28 x8) = 112





slope is [image: image22.png]Tne difference In the y-coordinates _ 0 - 2
The difference in the x-coardinates — 2 — (=2)





Parabola

Consider a quadratic polynomial function defined by [image: image23.png]



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: image24.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.

In solving see if full has to be taken or half. For if semicircle then in the calculation only half the perimeter/diameter has to be taken.

CHECK FOR ZERO IN SUBSTITUION ESPECIALLY IN Data SUff and problems with odd/even/prime etc.
How many positive integers k are there such that 100k is a factor of (2^2)(3) (5^3)? ��100 = 4 *25 = 2^2 * 5^2 ��Given 100 k is a factor of (2^2) (3) (5^3) ��Which means, 2^2 * 5^2 * k is a factor of (2^2) (3) (5^3) ��You see that k can be equal to 1, 3, or 5 or 15. (note that positive integer means 1 also). ��So, there are four integers 1, 3, 5 and 15 that would satisfy the given condition. ��In other words, the problem translates to finding the # of factors for 15. ��15 = 3 * 5 ��and hence, the # of factors = (1+1) * (1+1) = 2 * 2 = 4.





What can you tell about an integer n that has only (and only) 3 factors. ��a. Note that 3 itself is a prime number with only 1 and 3 as the factors. �So, the number n has the prime factorization of n = p^2 where p is a prime number. ��b. From the above result, one can see that n is a perfect sqaure. ��for example, n = 4, 9, 25, 49, 121 etc ��c. Note that 4 satisfies the above condition and hence, in general we cannot conclude that n is odd. However, if it is given that n>4, we safely conclude that n is odd. ��d. Similarly, if a positive integer n has only 5 factors, what can you tell about n. ��n can be written as p^4 where p is prime. Hence, you can conclude that sqrt(n) = p^2 is a perfect sqaure.





DON’T FORGET TO SOLVE PROBLEMS BY PLUGGING IN VALUES.


Always test the plugging in for the weird numbers (ie… 0, 1, -1)
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Always check if number conversion is required either in the question or the answer.


Check for the unit of measure in the answer before selecting the answer





DO NOT MAKE ASSUMPTIONS





1 is not a prime number





Check if conversion is required between the various parameters in the problem
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