MGMAT Concise Flash-Card Summary – NP’s

	NP’s: Ch. 1 – Divisibility & Primes

Integer: Whole pos/neg number w/ no fractional part. (n.b. 0 is an integer too).
Quotient: Result of div. 1 int. by another. Not always an integer. (8/2 = 4… 2/8 = ¼)
Divisibility: Int. / Int. = Int. (i.e. NO remainder).

Rules of Divisibility: 
	…An Integer is divisible by:
2 … if EVEN.
3 … if SUM of DIGITS div. by 3 e.g. 795 ( sum of digits = 21)
4 … if DIV. BY 2 TWICE, or LAST 2 DIGITS DIV. BY 4 (e.g.164)
5 … if ends in 0 or 5 
6 … if DIV BY BOTH 2 AND 3 (e.g. 150)
7 ... – can ONLY find out if perform LONG DIVISION!
8 … if DIV BY 2 THREE TIMES, or if LAST THREE DIGITS DIV. BY 8
9 … if SUM of DIGITS div. by 9
10 … if ENDS IN 0
11 … if ADD DIGITS in BLOCKS of 2 from R  L is div. by 11.
11 … if SUB. LAST DIGIT from the REST is div. by 11.
12 … if DIV. BY 3 and 4
12 … if SUB. LAST DIGIT from TWICE the REST is div. by 12
13 … if ADD 4 TIMES the LAST DIGIT to the REST is div. by 13 (637: 63 + 7 × 4 = 91, 9 + 1 × 4 = 13).
14 … if DIV. BY 2 AND 7
14 … if ADD LAST 2 DIGITS TO TWICE THE REST is div. by 14
15 … if div. by 3 and 5




Factors & Multiples:
Factor/Divisor: POSITIVE Int. that divides evenly into another Int.
Multiple:
· Formed by multiplying the Int. by another Int. e.g. A Multiple of 8 is 32 (8 x 4). 
· ZERO is technically a multiple of EVERY number.
· 1 is a factor of EVERY integer.
· An integer is ALWAYS BOTH a factor AND multiple of itself.
Fewer Factors, MORE Multiples: Pos. multiple > the Int. Factors < the Int.






Ways of phrasing information about divisibility:
	· 12 is div. by 3
· 12 is a multiple of 3
· 12/3 is an Int.
· 12 = 3n where n is an Int.
· 12 items can be shared among 3 people so that EACH has the SAME NUMBER of items.
	· 3 is a divisor of 12
· 3 is a factor of 12
· 3 divides 12
· 12/3 yields a remainder of 0
· 3 “goes into” 12 evenly.




RULE:  ± Multiples of N = Multiple of N (can restate this rule using any of the above disguises: a.k.a. if N is a div. of X and of Y, then N is a div. of X + Y).
e.g. 35 + 21 = 56  [(5 x 7) + (3 x 7) = (5 + 3) x 7 = 8 x 7 = 56)].

Primes: 
· Any POSITIVE int. > 1 w/ EXACLY TWO FACTORS: itself and 1.
· 1 is NOT a prime (1 is only divisible by itself: 1).
· 2 is the first prime (and the ONLY EVEN prime).
· FIRST TEN PRIMES: [ 2, 3, 5, 7, 9, 11, 13, 17, 19, 23, 29. ]
· Are an ‘Integer’s FOUNDATION’ from which ALL factors of that number (except 1) can be built.
· Every integer > 1 has a unique prime factorization.

Prime Factorisation: Factors of a number can be found by building all the possible products of the prime factors.

Factor Foundation Rule:
· If A = factor of B & B = factor of C .. THEN A = factor of C. 
· e.g. If 12 is a factor/divisor of 72, then all the factors of 12 are ALSO factors of 72.
· Basically: any Int. is div. by all of its factors, and by all the factors of its factors.
· All the factors of the h and k must be factors of the PRODUCT hk also.

GCF & LCM
GCF: Largest factor/divisor of 2 or more Int.’s. 
· Product of SHARED PRIMES (i.e primes in the overlapping VENN region).
· Numbers w/NO common primes have a GCF of 1.
LCM: Smallest multiple of 2 or more Int’s. 
· Product of ALL Primes (counting SHARED PRIMES just once in the VENN). 
· Numbers w/NO common primes have a LCM of their product of primes.
N.B. If two numbers have NO shared primes - GCF is 1 & LCM is just their product.

	
Remainders: 17/5 gives remainder 2, i.e. 17 is 2 more than 15, or a multiple of 5 plus 2 i.e. 17 = (3 x 5) + 2

NP’s: Ch. 2 – Odds & Evens

All integers are either even or odd.
Consecutive integers alternate between even and odd (O, E, O, E).
Evens: Integers div. by 2
Odds: Integers NOT div. by 2 
· Whole pos/neg numbers w/ no fractional part.
Rules:
	2 is the only EVEN prime number.
(O ± O) or (E ± E)  = E
O ± E = O
ANY n INT’s × E = E
O × O = O
ANY n INT’s × n E’s = E (& Div. by 2n)

Division: = Many outcomes (O, E or Non-Integer)
	E ÷ E = ANY (O, E or Non-Integer)
O ÷ E = Non-Int. only
O ÷ ANY int. = CANNOT be EVEN

	E ÷ O = E or Non-Int.
O ÷ O = O or Non-Int.
O ÷ E = CANNOT BE AN INT. (the O # NEVER be div. by factor of 2 in the E).



Multiplying together several even integers results in an integer that is divisible by higher powers of 2 (think about prime factors)... EACH even # will contribute at least one 2 to the factors of the product. 
E x E x n = div. by 4. 
E x E x E x n = div. by 8 etc.




[bookmark: _GoBack]Remember… you can always just test numbers to make sense of a statement such as ‘There are X unique factors of X’.

Primes: 
ALL primes (EXCEPT 2) are ODD.
All larger even numbers are div. by 2, therefore CAN’T be prime.
Sum( 2 Primes (NONE = 2)) = EVEN (because O x O = E).
Sum( 2 Primes (One prime = 2) ) = ODD ( bec. O × E = E ).
Sum of any 2 primes = EVEN (“add 2 odds…”), unless one is the # 2.

Testing ODD & EVEN CASES: 
Use a table to test different O/E cases for each variable & determine effect on the question…
	Scenario
	A
	B
	C
	AB + C

	1
	ODD
	ODD
	ODD
	O x O + O=E

	2
	ODD
	ODD
	EVEN
	O x O + E=O




	NP’s: Ch. 3 – Positives & Negatives

Variables: A variable can have either a POSITIVE or NEGATIVE value, unless EVIDENCE OTHERWISE.

| Absolute Value | =  how far away is the # from 0 on the # line?

Testing POSITIVE & NEGATIVE CASES w/multiple variables: Use a table to test different +/- cases for each variable & determine effect on the question…
	Scenario
	Criteria: 
AB > 0 ?
	A + B
	|A|+B
	B-A

	+ + (a=3, b=4)
	YES
	POS
	POS
	POS

	+ - (a=-3, b=6)
	NO
	 
	  
	 




	

NP’s: Ch. 4 – Consecutive Integers & Consecutive Sets

TYPES:
Consecutive Evens/Odds: Even/Odd numbers, increment 2.
Consecutive Primes: 11, 13, 15, 17 etc…

EVENLY-SPACED SETS (Constant increments…)
Consecutive Integers: Increment of ONE .
Consecutive Multiples: Multiple of the increment. Sets composed of Int’s.
Evenly Spaced Sets: Constant increments (go up/down by the same increment)  .

All sets of Consec. Int’s are sets of Consec. Mult’s … & All sets of consec. Mult’s are evenly-spaced sets. 

N.B. all evenly-spaced sets are fully defined if you know:
1. Smallest (first) /Largest (last) numbers in Set.
2. The Increment.
3. Number of items in Set.

Properties of Evenly-Spaced Sets:
1. MEAN (Ave.) = MEDIAN.
2. Ave. = (First + Last) / 2.
3. SUM (n elements) = AVE. × n.

N.B. Ave. ODD # of consec. Int’s = an INT. (the middle # will always be a single number).
N.B. Ave. EVEN # of consec. Int’s = NOT an INT. (no true middle #).
N.B. Because consec. Int’s alternate between Odd/Even, the Ave. is NEVER an INT.

COUNTING:
* CONSEC. Int’s: INCLUDE the extremes: (Last - First + 1).
* CONSEC. Multiples: ((Last - First) / Increment) + 1.

PRODUCT of Consec. Int’s & Divisibility
· There’s ALWAYS one Multiple of 3 in a set of consec. Int’s. Thus the PRODUCT of any set of 3 consec. Int’s is DIV. BY 3. (according to the FF.Rule, every number is div. by all the factors of its factors – if there’s always a mult. of 3 in a set of 3 consec. Int’s, the product of 3 consec int’s will always bediv. by 3). E.g. 5 x 6 x 7 = 210
· ALWAYS one Multiple of 2 (i.e. an even) in any set of 3 consec Int’s.
· Same logic applies to a set of 4 consec, 5 consec int’s etc.
· The PRODUCT OF k CONSEC. INT’S IS ALWAYS DIV. BY k!

SUM of Consec. Int’s & Divisibility:
· For any set of consec. int's with an ODD # of items, the SUM of all the integers is ALWAYS a multiple of the number of items. 
· Because sum = ave. x # items
· Odd # integers -> ave. is an int -> so SUM is a multiple of the number of items.
· {13,14,15,16,17} is 15 so 15 x 5 = 13 + 14+ 15+ 16 +17.
· For any set of consec. int's with an EVEN # of items, the SUM of all the integers is NEVER a multiple of the number of items. 
· Because sum = ave. x # items
· Odd # integers -> ave. is NEVER an int -> so SUM is NEVER a multiple of the number of items.
· The ave. of {8,9,10,11} is 9.5 so 9.5 x 4 = 13 + 14+ 15+ 16 +17.

Consec. Int’s & Divisibility:
e.g. ‘If x is an even integer, is x(x+1)(x+2) div. by 4?’ 
USE PRIME BOXES to keep track of factors of Consec. Int’s: 
	x
	(x+1)
	(x+2)

	2
	NOT 2
	2




	
NP’s: Ch. 5 – Exponents

43  4 x 4 x 4  the base 4 is multiplied by itself 3 times…

N.B. For positive bases > 1 … The greater the exponent, the faster the rate of increase!

Sign of the base: ODD exponents KEEP sign. EVEN exponents KEEP or CHANGE it.

Any base raised to an even power will ALWAYS result in a +ve answer.

Base of -1, 0, 1: [0n = 0] , [1n = 1] , [-1even = 1, -1odd = -1].  If you see x6 = x7 = x13 then you know that x must be either 0 or 1 (NOT -1, think about it…). HOWEVER if you see that x6 = x8 = x10 then must be 0,1 or -1.

Fractional Base: 
· INCREASED powers  fractions/decimals between 0 and 1 DECREASE. 
· Notice that    … i.e.    
· Same for decimals between 0 and 1 e.g. (0.6)2 = 0.36, (0.5)2 = 0.0625 etc.

Compound Base: 
· When base of an exponential expression is a product we can multiply the base together and then raise it to the exponent OR we can distribute the exponent to each number in the base. YOU CANNOT DO THIS WITH A SUM: you must add the numbers inside the parenthesis first! 

RULE: any number w/out an exponent implicitly has an exponent of 1. SO when you see a base without an exponent, write in an exponent of 1.

Exponent Rules:
	Rule
	Examples

	xa. xb = xa+b 
	c5 . c3 = c8 
35.38 = 313
5(5n) = 51(5n) = 5n +1

	ax. bx = (ab)x
	24 . 34 = 64 
125 = 210 . 3 5 … because 210 = 45

	xa / xb = x(a-b) 
	


	(a / b) x = ax / bx 
	


	(ax) y = axy = (ay)x 
	(32)4 = 3 2 x 4 = 38 = 34 x2 = (34)2

	x - a= 1/xa 
	

2x – 4 =  =  


	xa/b= b√xa  = (b√x)a
	27 4 / 3 =  = = 34 = 81
  =  = x3

	xa + xa + xa = 3ax
	34 + 34 + 34  = 3.34 = 31.34 = 35
3x + 3x + 3x = 3.3x = 3x + 1



N.B. NEVER try to simplify expressions with DIFFERENT BASES AND DIFFERENT EXPONENTS.
N.B. – 42 = –16!!! (– 4)2 = 16 !!
Simplifying Exponential Expressions: 
· Same bases or exponents  Can simplify if terms are MULTIPLIED or DIVIDED. 
· CANNOT simplify if terms are ADDED or SUBTRACTED.
· Otherwise, look for ways to FACTOR the terms.
· On the GMAT  generally it pays to factor exponential terms that have something in common in the bases.
· 


	NP’s: Ch. 6 – Roots

ROOTS ONLY have ONE SOL’N.
Even Roots: positive value.
Odd Roots (e.g. cube root, 5th root etc.): root will have same sign as the base.

· 216 1 / 3 = 3.3.3.2.2.2 = 63.1/3 = 6.
· (1/8) – 4 / 3 = 8 4 / 3 = 3√84 = (3√8)4 = 24 = 16.
· √x = x1 / 2

Simplifying Roots: You can ONLY COMBINE / SPLIT the PRODUCT or QUOTIENT of two roots inside one radical sign… You CANNOT do this with the SUM or DIFFERENCE of two roots (ADD/SUBTRACT the values under the radical sign in this case – DON’T SPLIT!) !

Perfect Square: The Sq. Root is an Integer.

N.B. It is better to simplify roots than to estimate them, unless specifically requested otherwise.







