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Algebra Review

Exponent and root questions primarily test exponents through traditional math, focusing on simplifying
or solving math expressions/equations. Questions rarely have word problem prompts. Key
manipulations beyond basic exponent rules include making the bases the same and dividing out a

common factor.

Exponents and Roots Overview + Formulas, Functions, & Sequences Review

Quadratics 5 Linear Equations

Inequalities

Lesson 1: Exponents and Roots Overview

Exponents: Making the Bases the Same and Factoring

Same Bases
There are two main uses for making bases the same:

1. Simplifying expressions with multiplication or division of exponentials:

Example:
(3%)(9%)(27?)

Method: Convert all terms to the same base (e.g., base 3). Simplify double exponents using the power to a

power rule (multiply exponents), then add exponents when multiplying terms with the same base.
(32)(32)%(3%)%=(3?)(34)(3°)=3*2

Important: Organization is key to minimize careless errors.

2. Solving for a variable in an exponent:

Example:

If 4x=32, what is the value of x?

Method: Make the bases on both sides of the equation or inequality the same. This allows you to set the

exponents equal to each other and solve.
(22)* =2° - 22 =25 - 2x =5 —= x =5/

Note: Memorize powers of 2, 3, 4, and b.

Caution: For inequalities with negative bases, remember to flip the inequality sign when multiplying or

dividing by a negative number.
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Factoring
The primary use case for dividing out a common factor is to simplify expressions requiring addition or subtraction

of exponentials

Rule: There are no direct exponent rules for adding or subtracting exponentials.
Method: Divide out a common factor. The best factor to divide out is usually the greatest common factor, or the

term with the smallest (most negative) exponent.

Example:
45+45+45+45
Solution: Factor out 4A5: 45(1+1+1+1) — 45(41)=46

GMAT Tip: The GMAT frequently tests the fraction-negative-exponent combination. If you see a fraction

raised to a negative exponent, try converting it to a regular integer to simplify.

Example: (1/2)3=23

Comparing Radicals
The primary use case for dividing out a common factor is to simplify expressions requiring addition or subtraction

of exponentials

Making the Comparison Easy
e Goal: Make comparisons easy by getting all terms under the radical symbol.
e Method: Instead of moving terms out of the root, move terms inside the root by performing the opposite

operation (e.g., for square roots, square the term before moving it inside).

Example:

Compare 4./5 and 5+/3.

Solution:
o 4,/5=/(4N2*5)=+/(16*5)=+/80
e 5/3=4/(5A2%*3)=+(25%3)=+75
e Therefore, 44/5 is greater than 5./3.

Conjugation Overview

Conjugation is a manipulation used to eliminate roots from the denominators of fractions, especially useful with

the GMAT Focus format.

Conjugation

Problem: You are not supposed to have roots in the denominators of fractions.

Simple Case: Multiply the numerator and denominator by the root in the denominator

L = (D) =2 =2

2
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Complex Case (Binomial Denominator): When the denominator contains a root and another term

2

242

Conjugate Definition: The conjugate is the binomial expression where the only difference is the sign

you must use the conjugate.

between the two terms. This relates to the "difference of perfect squares" formula: (x-y) (x+y)=x2-y2

Method: Multiply both the numerator and the denominator by the conjugate of the denominator. This wiill

eliminate the radical in the denominator.

Example: To simplify y/2.+2, the conjugate is y/2-2.

2 A2-2 _ 272-4 _ 2\2-4 _
J242  a2—2 24 -2 = e

GMAT Tip: This technique is important for problems where the denominator is a sum or difference involving a

radical and a non-radical term.

Lesson 2: Quadratics Overview

Quadratics questions can be solved by working backwards, but most benefit from traditional math.

Factoring

e Factoring: A method to divide a quadratic into two simpler binomial expressions to find solutions.

e FOILing: An acronym (FRONT, OUTSIDE, INSIDE, LAST) for multiplying out two binomial expressions, usually
resulting in a quadratic in traditional form. This means multiplying each term in the first binomial by each term in the
second binomial.

e Solving Quadratics:
a. Set the equation equal to zero.
b. Factor the left side into two binomials.
c. Set each binomial factor equal to zero and solve for the variable.

Perfect Squares

e Difference of Perfect Squares: A special type of quadratic that sometimes appears on tests like the GMAT.
e Recognition: These quadratics can be tricky because they often lack variables. Look for expressions without
variables that subtract two large exponentials.

Example: 58 - 43 can be rewritten as 58 - 26 to reveal the difference of perfect squares.
Factoring Pattern: a2 - b2 =(a + b)(a - b)

Strategy: Simplify large exponentials into manageable numbers after factoring.
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FactoringCommon GMAT Quadratics to Memorize:

e (x+y)2=(x+y)(x+y)=x%+2xy+y?
e (x-y)2=(x-y)(x-y)=x2-2xy +y?
e (X-y)(x+y)=x*-y?

Elimination with Quadratics

e Elimination Strategy:

e Take the given equations and combine them (add or subtract) to arrive at the desired value.

e Sometimes you'll be given parts of these common quadratics and need to combine them to form a full one.

e Other times, you'll have multiple full common quadratics and need to combine them to eliminate terms not asked for.
e Importance of Memorization: Understanding the structure of common quadratics is crucial for knowing how to combine

given equations.

Lesson 3: Inequalities Overview

Working with inequalities is very similar to working with equations, with one key difference: the "golden
rule of inequalities."

Golden Rule

The golden rule of inequalities states that whenever you multiply or divide both sides of an inequality by a negative
number, you must flip the inequality symbol to keep the inequality true. If you don't flip the symbol, the inequality will
become untrue.

It is especially important to remember the golden rule when multiplying or dividing by a variable on both sides of an
inequality. If you don't know whether the variable is positive or negative, you won't know whether to flip the inequality
symbol. Therefore, you need to know if a variable is positive or negative before multiplying or dividing by it in an
inequality.

Inequalities Strategies

When presented with multiple inequalities in a problem, traditional math is often the best approach. A common sub-strategy
is adding multiple inequalities to either create a desired combination of variables or eliminate a variable not needed for the
solution. Be mindful that the GMAT Focus Edition has deemphasized data sufficiency questions where this sub-strategy was
often applied. When evaluating each inequality in isolation, adding them is not necessary.

Elimination with Inequalities

When a problem presents multiple inequalities, consider if combining them (to eliminate a variable or create a variable
combination) would be helpful.

Differences from Elimination with Equations:

While you can technically add or subtract inequalities, it is generally recommended to always combine inequalities
with addition.
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Why avoid subtraction?

Subtracting an inequality is equivalent to multiplying it by -1, which, according to the golden rule, requires flipping the
inequality symbol. If the inequality symbols are facing opposite directions after subtraction, you cannot determine the
direction of the symbol in the resulting combined inequality.

Recommended Approach for Elimination with Inequalities:

If you need to combine inequalities by elimination, first ensure that all inequality symbols are facing the same direction. If
they are not, you can multiply one or more inequalities by -1 (and flip their symbols) to align them. Once the symbols face the
same direction, you can safely add the inequalities together. This allows for straightforward elimination of variables and
simplifies the process.

Lesson 4: Formulas, Functions & Sequences Review

This section covers formulas, functions, and sequences, starting with sequences.

Sequences

Sequence Notation

Sequence notation is used to denote the value of specific terms in a sequence and the formula used to calculate other
terms.

e xn: Value of the nth term in the sequence (any term).
e xn-1: The term immediately preceding xn.
e xn-2: The term two positions before xn.

Sequence formulas often require using the values of earlier terms to calculate subsequent terms.

Find the Missing Piece

One common task in GMAT sequence questions is to find the value of a "missing piece" in a sequence formula. This
involves plugging known values into the formula to solve for the unknown term.

Sum of Sequence

Questions asking for the sum of a sequence differ from "missing piece" questions. These are primarily about pattern
recognition.

e Strategy: List out the first 3-4 terms of the sequence and look for a pattern to easily calculate the sum. If a pattern
isn't evident within about 30 seconds, make an educated guess and move on, as these questions are rare.

Formulas

Formula questions involve either plugging values into a given equation or interpreting a weird symbol with specific
mathematical instructions. The main task is to understand how the formula works and then evaluate it.

Functions

A mathematical function takes an input number and produces an output number based on a defined rule.

e f(x): Read as "f of X", represents the output value of the function.

e X (inside parentheses): Represents the input value.
The function definition tells you what mathematical operations to perform on the input to get the output. If there are multiple
instances of the input variable on the right side of the equation, replace all of them with the given input value.
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Equating Outputs

A trickier type of function question asks to find a function where two different input values result in the same output. For
example, f(x) = f(-x) means that plugging x into the function yields the same output as plugging -x into the function.

e Strategy: If specific input values are not given, try plugging in "smart numbers" for the inputs (e.g., x and -x, or x and 1-x)
and test the answer choices to see which function satisfies the given condition. Logical elimination of answer choices can

also save time.

Lesson 5: Linear Equations

Linear equation questions are less common on the GMAT, but the strategies used are helpful for other question
types. These questions often involve word problems and feature a system of linear equations with multiple
variables. Linear equations are defined by variables raised to the first power. Systems of linear equations can
generally be solved by substitution or elimination. Elimination is often more effective on the GMAT due to how
questions are structured, despite substitution being a more commonly remembered method.

Eliminating

Traditional elimination involves adding or subtracting equations to remove a variable, resulting in a new solvable
equation with a single variable. Elimination helps avoid working with fractions that can arise with substitution. While
substitution is useful, considering both methods and choosing the easier path (often elimination on the GMAT) saves

time and mental energy.

Example:

To solve 16x — 10y = 10 and -8x - 6y = 6 for y:

1. Divide the first equation by 2: 8x - by =5

2. Add this modified equation to the second equation:
(Bx-by)+ (-8x-6y)=5+6
-11ly =11
y=-1

Combination of Variables

A crucial aspect of linear equations is solving for a combination of variables (e.g., x+y) rather than individual variables.
Questions asking for combos often prevent working backward, making a traditional math solution path necessary. Instead of
solving for each variable, try to solve for the entire combination, often by adding or subtracting the given equations.

Example:

If y - x =4 and 2x - 3y = 20, find the value of x - 2y.

1. Rearrange the first equation: -x +y = 4

2. Add the two equations together:
(-x+y)+(2x-3y)=4+ 20
X-2y=24

Practice Problem Insights
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General Approach for Linear Equation Problems:

e ldentify: Recognize the problem as a system of linear equations (no exponents).
e Strategy: Traditional math is generally the only viable option. Avoid estimation, tables, diagrams, or smart numbers if
equations have concrete values. Working backward is often ineffective if the question asks for a combination of variables.
e Elimination vs. Combo:
e Elimination: Use when the goal is to solve for a single variable. Look to add or subtract equations to eliminate
variables until only the desired variable remains.
e Combo: Use when the question asks for a combination of variables (e.g., x+y). Aim to add or subtract the given
equations to directly create the desired combination. This is usually faster and reduces computation errors compared
to solving for individual variables.

Example 1: Solving for a Combo

If 3x + 3y = 12, then x+y/3?

1. Divide the equation by 3: 3x+3y =12 - x+y=4
2. Substitute into the expression: (x+y) /3=4/3

Example 2: Solving for a Single Variable with Elimination

Given three equations (P, Q, R) that form a system, and the goal is to solve for 'z":

1. Subtract equation P (y+x = 80) from equation Q (y+z = 120):
(y+z) - (y+x) = 120 - 80
z-x=40

2. Add equation R (z+x = 160) to the result:
(z-%x)+(z+x)=40+ 160
2z =200
z=100
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