MGMAT Concise Flash-Card Summary – E’s & V’s
	E’s & V’s: Ch. 1 – Basic Equations
Simultaneous Equations: 
Substition -> use when one variable can be easily expressed in terms of another.

Combination -> Use when easy to manipulate eqn’s to make the coefficients for one 

variable the SAME (adding) or OPPOSITE (subtracting) as the other eqn’s same variable coefficient. Then, eliminate and substitute the remaining variable. 
Three Equations -> Use subst. or comb’n. Look for shorcuts or symmetries to reduce the # steps to solve.
Mismatch Problems: Where the # variables <> # of given eqn’s

D.Suff. Master Rule: 2 eqn’s w/ 2 variables

· Linear Equations: (Contain NO squared terms or xy terms). Usually lead to ONE sol’n.
· Non-Linear Equations: (Contain ANY  squared term, x/y or xy terms). Usually  lead to 2 or more sol’ns.
Combo Problems: - Isolate the Combo on one eqn. side using M.A.D.S. manipulations. 

 -Avoid solving for the individual variables.
- D.Suff – isolated combo contains a VALUE -> SUFFICIENT.
- D.Suff –isolated combo contains a VARIABLE EXPR’N-> NOT SUFFICIENT.

M.ultiply/divide the whole equation by a certain number.

A.dd/subtract a number on both sides of the equation.

D.istribute or factor an expression on ONE side of the equation.

S.quare/unsquare both sides of the equation.

Absolute Value Equations: Steps to solve…
· 1. Isolate the |abs.value| expression

· 2. When the equation is in the form |x| = a with a > 0, we know that x = (+ or -) a

· 3. Solve by removing brackets and solve the equation for the TWO cases (i.e. x is POS. or NEG.)
· 4. Don’t forget to check each of your solutions by plugging soln’s back into the original eqn!!!
· 

	E’s & V’s: Ch. 2 – Exponential Equations
Even Exponents: 2 Solutions:  
· Even exponents hide the sign of the base.
· For any x, √x2 = |x| 
Odd Exponents: 1 Solution. 
Same Base or Exponent on BOTH side: 
· Rewrite the bases so that either the same base or the same exponent appears on both sides of the exponential equation.

· Then, you can normally elmiinate the bases or the exponents and rewrite the remainder as an eqn.

· BE CAREFUL if 0, 1 or -1 is the base (or COULD be the base) since the outcome of raising those bases to powers is NOT UNIQUE. E.g. if 0x = 0y , we can’t claim that x = y.
Eliminating Roots: Square Both Sides (but be sure to check (by plugging) the solution…) 

· REMEMBER – the written sq. root symbol ONLY works over positive numbers (or ZERO) and ONLY yields POSITIVE numbers (or ZERO).
Eliminating Cube/Higher Power Roots: Cube / Raise to a higher power (for both sides).


	E’s & V’s: Ch. 3 – Quadratic Equations

N.B. Almost every quadratic equation on the GMAT can be factored.
- Forms: x2 = 3x + 4  ,   a = 5a2 ,    6 – b = 7b2 
- Remember: M x N x A = 0 ( M = 0, N = 0 or A = 0 !
Factoring Quadratics:
1. Move all terms to LHS, combine & put in form: ax2 + bx + c = 0(where a, b & c are integers). Set the RHS to 0. If ax2 is not positive, move all terms to the other side.
2. Factor. REMEMBER – find 2 integers whose product equals c and sum equals b.
3. Be ready to INTERPRET the meaning. i.e. (x + k)(x – m) = 0 then x = -k or x = m.
Disguised Quadratics:
· i.e. 3w2 = 6w
· Manipulations can help to uncover these.
· Some are hidden within, e.g., higher order eqn’s. Factor to reveal the hidden expr’n.
FOIL: Remember that FOIL is equiv. to distribution: 

· i.e. (x + 7)(x – 3) = x(x – 3) + 7(x – 3) = x2 – 3x + 7x – 21

One Solution Quadratics: a.k.a. Perfect Square Quadratics (both roots are the same).
e.g. (x + 4)2 or (x – 3)2

D.S. Be careful never to assume that a quadratic always has 2 solutions… Always factor them to determine their solutions. In doing so, you will see whether a quadratic equation has 1 or 2 solutions. 

ZERO in the Denominator – Undefined. i.e. (x – 3)(x + 4) / (x – 2) = 0  ( (x – 2) <> 0 !
The 3 Special Products: when you see one – FACTOR / DISTRIBUTE immediately!
1. x2 – y2 = (x + y)(x – y)

2. x2 + 2xy + y2 = (x + y)(x + y) = (x + y)2
3. x2 - 2xy + y2 = (x - y)(x - y) = (x - y)2


	E’s & V’s: Ch. 4 – Formulas
Plug-In Formulas:  Are just a matter of careful computation. May have to do some arrangement after plugging in the numbers in order to isolate the desired unknown.
Strange Symbol Formulas: Follow each step in the procedure that the symbol indicates. Use a step-by-step breakdown in your head.
Formulas w/Unspecified Amounts: Pick smart numbers for the unspecified variables.
Sequence Formulas:
· Sequences are a collection of numbers in a set order, determined by a RULE. E.g. A​n = 9n + 3 (for n>=1). i.e. the 4th term in this sequence is A​4 = 9(4) + 3 = 39
· Sequences are defined by function rules: each term is simply a function of its place in the sequence.
· D.S. - You MUST be given the rule in order to find a particular number in a sequence.
· Linear/Arithmetic Seq’s:   Sn = kn + x. k is the constant diff. between the successive terms. X is another constant. i.e., each term is equal to the previous term PLUS a constant k.
· Exponential/Geometric Seq’s: Sn = x(kn), where x and k are real numbers. Each term is equal to the previous term TIMES a constant k.  e.g. 20, 200, 2000, 20000 ( constant of 10 times the prev. term
· Simple Sequences: ALTERNATE Method: Find the ‘hops/jumps’ and calculate the unknown. e.g. ‘if each number in a sequence is 3 more than the prev. number, and the sixth number is 32, what is the 100th number? (ans -> 94 x 3 + 32)
· Sequences and Patterns: Some sequences are easier to look at in terms of patterns rather than rules. If a sequence looks like it requires too much computation, look for a pattern to solve it more easily. E.g. If Sn = 3n, what’s the units digit of S65 ? ( find say the first 8 terms, and look for a pattern…!


	E’s & V’s: Ch. 5 – Functions

Functions: Describe a series of operations to perform on a variable.  
Domain: the possible inputs.

Range: the possible outputs.  E.g. f(x) > 0
Numerical or Variable Substitution: Keep INSIDE the parenthesis!
Compound/Nested Functions: Work from the INSIDE OUT.

Function Graphs: Plot the points!
Common Function Types:
Direct Proportionality: 
· 2 quantities that always change by the same factor & in the same direction. E.g. Double the input = double the output.
· y = kx   (x = input value, y = output value, k = PROPORTIONALITY CONSTANT).

· Rewritten as:  y/x = k – i.e. ratio of output and input values is always constant. 
· Set up RATIOS for ‘before’ and the ‘after’ cases & set equal to each other (since each ratio equals the same constant, k).. e.g. Y1 / X1 = Y2 / X2 .
Inverse Proportionality: 
· 2 quantities that change by RECIPROCAL factors. E.g. Cutting input in half will double the output.
· y = k/x (x = input value, y = output value,  k = PROPORTIONALITY CONSTANT).

· Rewritten as:  xy = k  i.e. the product of the output and input valus is constant.

· Set up PRODUCTS for ‘before’ and ‘after’ cases & set equal (since each products equals the same constant, k). e.g. Y1X1 = Y2X2 .
Linear Growth/Decay
· y = mx + b (m = slope – the constant rate @ which the quantity grows. b = qty. value at time ZERO, the variable (x in this case) stands for TIME.)


	E’s & V’s: Ch. 6 – Inequalities

Inequalities: COMPARE quantities that have different values.  
Like working with Equations, BUT: MUST flip the sign when ÷ or × by a NEGATIVE.
N.B. you CAN’T ÷ or × an inequality by a VARIABLE unless you KNOW THE SIGN.

N.B. DON’T forget about the negative case when solving ineq. prob’s that contain EVEN EXPONENTS.  
N.B. ONLY multiply inequalities together if BOTH SIDE of both inequalities are POSITIVE.

Combining Ineq’s: Line ‘Em Up! e.g. 2 < x < 4. 
· Step 1. Solve any ineq’s that need solving
· Step 2. LINE UP up the common variables (align the signs in same direction, pref. < )
· Step 3. COMBINE by taking the MORE LIMITING upper and lower EXTREMES!
Manipulating Compound Ineq’s – Perform the operations on EVERY TERM in the ineq.!
Alt.: Combining Ineq’s: Add ‘Em Up!: 
· Add (the ineq’s together to make them MATCH THE QUESTION. 
· Make sure signs are pointing in same direction.
· You can also Multiply if both ineq’s are POSITIVE – but NEVER subtract or divide!
Extreme Values: 

Use for:

· Inequalities with Ranges: Consider the extreme range for each variable in ‘possible range’ questions.

· Inequalities with Equations: Extreme values can help to substitute values from 1 eqn. to the other.
· Flipping w/ Extreme Values:
· i.e. 15 – LT6 … becomes > 9  (bec. subtr. a # < 6 gives a # > 9 ).

· Mathematical Operations on Extreme Values:
· × : POSITIVE -> NORMALLY
   : NEGATIVE -> FLIP
· ÷ : FLIP IF EX.VAL. POSITIVE
· -  : FLIP 
· + : NORMALLY
· Ex. 1 × Ex. 2 : NORMALLY IF 1 & 2 ARE BOTH POSITIVE
Optimisation/(Min/Max) Problems:  check endpoints of ranges for each variable.
Exponential Inequalities: The sq’rd term will be MINIMISED when set to ZERO.
Testing Inequality Cases (i.e. POS/NEG): Use POS./NEG. rules to set up scenarios.
Inequalities w/ZERO on 1 side: 
· xy > 0 : x & y BOTH POSITIVE/BOTH NEGATIVE
· xy < 0: x & y have DIFFERENT SIGNS
· x2 – x < 0 :  x2 < x, so 0 < x < 1
Inequalities & Absolute Value: Try to visualise w/ a number line!
· The unknown generally has more than 2 possible soln’s.

· Abs. val. is simply distance on the number line.

· | x + 2 | < 5 : ‘x + 2 must be < 5 units away from ZERO on the number line…’ 
· Formula: When | x + b | = c, centre pt. of graph is –b (because -b + b = 0). x must be EXACTLY c units away from –b.
· Solving ALGEBRAICALLY: Remove brackets and solve for both cases (enclosed in parenthesis for the neg. case).
Sq. Roots & Inequalities: Remember that √x2 = | x | ! e.g. √32 = 3,  and √(-5)2 = 5. 
N.B. you can ONLY take the Sq. Root of an Ineq. where bth sides are DEFINITELY NOT NEGATIVE. ONLY USE this techniqe where the sq. of a variable or expression MUST BE POSITIVE.


	E’s & V’s: Ch. 7 – VICS – Variables in Answer Choices
Common Types: Algebra, Word Translations, Percents, Geometry.
Strategies for Solving:
N.B. if variables in a VIC problem are already defined as numbers, find the equation the RELATES the NUMBERS. This will be the SAME EQUATION the RELATES the VARIABLES.
Direct Algebra: Manipulating eqn’s until the sol’n is obtained. Invent a variable if needed (but sol’n CANNOT contain this invented variable). Break the problem down into manageable parts, write down EVERY STEP in the process, pref. using a table:
STEP

STATEMENT from PROB.

THOUGHT PROCESS

1.

‘Jack bought x pounds of candy at d dollars per pound…’

‘Jack spent xd dollars originally’

2.

‘He ate x pounds of his candy & sold the rest to Jill…’
He now has (x – w) pounds of candy remaining
Pick Numbers & Calc. a Target: Useful when you can’t quickly seee the proper algebraic translation or manipulation of the problem.
· Step 1: Pick SMALL, DIFFERENT, pref. PRIME numbers for each variable. NEVER pick 1, 0. 

· Step 2: Answer question with numbers we’ve picked. ANSWER IS THE TARGET.
· Step 3: TEST EACH answer choice to see what yields the TARGET VALUE. If > 1 ans. choice yields the target value, pick new numbers & try again.
N.B. When there are explicit or implicit eqn’s in the problem, we CANNOT pick an equation for each variable. We must pick a value for ALL BUT ONE variable and solve the remaining variable.
N.B. for % VICS avoid picking 100 but pick multiples of 10 that are easy to work with!
Hybrid: Pick variables and walk yourself through the problem step by step. REQUIRES PRACTICE!


	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


