
Math and the GRE
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Test Format

• 30-question verbal section (30 min.)
• 28-question quantitative section (45 min.)
• Analytical writing in two tasks (75 min.)
• (possibly) experimental section
• (possibly) research section
• The experimental sections are not 

identified.  You should treat them as part 
of the test.



The quantitative section

• The testing goal of this section is not to 
measure skills on advanced mathematical 
theory.

• The goal is to measure your ability to use 
and reason with numbers or mathematical 
concepts.

• The mathematical concepts are expected 
to be part of everyone’s background.



The GRE is a CAT

• A Computer-Adaptive Test will present the 
taker with a randomly chosen question.  
Depending on how you answer each 
question, the computer will determine the 
next question offered.

• The algorithm the computer uses for 
offering subsequent questions is too 
complex to be worth learning as part of 
your study for the GRE.



Four useful true facts

• You must answer each question before 
moving on

• Once you have answered and confirmed, 
you can’t go back

• Hard questions are worth more points than 
easy ones

• The general GRE does not penalize for 
guessing



Quantitative Ability

• 14 quantitative comparison questions
• 10 discrete quantitative questions
• 4 data interpretation questions
• We’ll look at them in an order today, but 

on the test day, they will be mixed up.
• First, we’ll review general concepts that 

you can expect to appear in the questions.



All of the numbers used in the GRE are real numbers – this 
means there are no complex or imaginary numbers.  
Numbers less than zero are called negative, and those 
greater than zero are called positive.
Negative numbers are always less than positive numbers.
eg.  -3 < 3
Multiplying positive and negative numbers produces 
patterns:
Multiplying or dividing two numbers with the same sign yields 
a positive number.
Multiplying or dividing two numbers with different signs yields 
a negative number.
Any number multiplied by zero yields zero, and dividing by 
zero is not allowed.
Adding or subtracting zero has no effect on a number, and 
multiplying or dividing by one has no effect on a number.



When you add two numbers together, you form a sum.  
When you subtract a number from another, you form a 
difference.
When you multiply two numbers, you form a product. 
When you divide a number into another, you form a 
quotient.
When you “flip a number upside down”, you form its 
reciprocal.
Numbers that go evenly into another are its divisors or 
factors.
Numbers obtained by multiplying another with integers are 
its multiples.
Positive integers greater than one can be written as a 
product of primes.
GCF is Greatest Common Factor.
LCM is Least Common Multiple.



The absolute value of x, denoted by |x|, is equal to x if x is 
positive, and –x if x is negative (so |x| is never negative).
If n is a positive integer, then n! denotes the product of all 
positive integers less than or equal to n. eg. 5!=5*4*3*2*1
The radical sign √ means “the nonnegative square root of”.
You can’t take the square root of a negative number.
The quadratic formula: If ax2+bx+c=0, then

a

acbb
x

2

42 −±−=



Sample questions

• Directions: In the following type of 
question, two quantities appear, one in 
Column A and one in Column B.  You 
must compare them.  

• Notes: Sometimes information about one 
or both of the quantities is centered above 
the two columns.  If the same symbol 
appears in both columns, it represents the 
same thing each time.



Column A Column B
m and n are positive integers

mn = 25

m n

o The quantity in Column A is greater
o The quantity in Column B is greater
o The two quantities are equal
o The relationship cannot be determined       
from the information given



Strategy: Try some numbers... 
Make a couple of quick guesses.

• Think of two numbers that are multiplied to 
make 25.

• 5*5 = 25, so neither A nor B is greater
• 1*25 = 25, so they aren’t necessarily equal
o The relationship cannot be determined 

from the information given



Column A Column B
ab = 0

(a + b)2

o The quantity in Column A is greater
o The quantity in Column B is greater
o The two quantities are equal
o The relationship cannot be determined       
from the information given

(a - b)2



Strategy choices

• Perform the algebraic 
operations indicated.

• A: a2 + 2ab + b2.
• B: a2 - 2ab + b2.
• If ab = 0, then these 

quantities are both  = 
a2 + b2.

o The two quantities are 
equal

• Make a couple of quick 
guesses.

• 3*0 = 0
• (3 + 0)2 = (3)2 = 9
• (3 - 0)2 = (3)2 = 9
• 0*2 = 0
• (0 + 2)2 = (2)2 = 4
• (0 - 2)2 = (-2)2 = 4
o The two quantities are 

equal



The sum or difference of two odd or two even integers is even.
The sum or difference of an odd and an even integer is odd.
The product of two even or an even and an odd integer is even.
The product of two odd integers is odd.
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Inequalities

• Be careful when multiplying or dividing an 
inequality: operations with negative 
numbers can change the direction of an 
inequality.

• Multiplying and dividing by positive 
numbers do not change the direction of an 
inequality.

• Addition and subtraction do not change 
the direction of an inequality.



Integers aren’t the only numbers 
out there!

• Don’t forget that there is more than one 
number between 4 and 6.

• (4.1, 5, 5.99999, (2.1)2, ... )
• An easy trap to fall into is believing that if 

the question uses integers, the solutions 
must also use integers.

• “a number” could be any real number.



Column A Column B
a + b = 24
a - b = 25

b

o The quantity in Column A is greater
o The quantity in Column B is greater
o The two quantities are equal
o The relationship cannot be determined       
from the information given

0



• How could the difference of two numbers 
be greater than the sum?

• Don’t forget that sometimes numbers are 
not positive integers.

• b must be a negative number if 
a + b < a – b.

o The quantity in Column B is greater



Fractions can be expressed as decimals by 
dividing the numerator by the denominator.

If the numerator is smaller, the decimal will 
begin with 0., but if the denominator is 
smaller, the decimal will be bigger than one.

Zeros can be added to the end of a decimal 
expansion to make comparisons easier: 
comparing 2.50000 and 2.51234 instead of 
comparing 2.5 and 2.51234



To add and subtract decimals, make sure 
you line up the decimal points.

To multiply decimals, pretend they are 
integers and perform the calculation, then 
count the total number of digits after the 
decimal point before the operation, and 
place the decimal point that many to the 
left in the result.

To divide decimals, move the decimal point 
right in both decimals until you have a pair 
of integers (add zeros if needed).



To multiply fractions, write them side-by-side 
and multiply across the top and bottom.

To divide fractions, invert the denominator 
fraction and multiply.

To add and subtract fractions, first find a 
common denominator.  The common 
denominator is the least common multiple 
of the two denominators.  If you feel 
rushed, multiply the denominators, add or 
subtract, then reduce the results.



• A quarter is worth 25 cents.  Three 
quarters are 75 cents.  ¾ = 0.75

• Fifteen minutes is a quarter of an hour.  
Three quarters of an hour is 45 minutes.  
¾ = 45/60

• Any whole number can be written as a 
fraction by dividing by one.  37 = 37/1

• A fraction of a whole number is obtained 
by multiplication.  Half an hour = ½ of 60 = 
½ * 60/1 = 60/2 = 30/1 = 30



Column A Column B

o The quantity in Column A is greater
o The quantity in Column B is greater
o The two quantities are equal
o The relationship cannot be determined       
from the information given

2

24

6

6



• To compare two fractions, we look for a 
common denominator.

62

144

62

624

2

24 ==

62

12

62

6*2

6

6 ==

oThe two quantities are equal



To convert decimals to percents, multiply by 
100 and add a % sign.

To convert percents to decimals, divide by 
100 and remove the % sign.

a% of b = b% of a
Percent increase is (actual increase) divided 

by (original amount) * 100%
Percent decrease is (actual decrease) 

divided by (original amount) * 100%
To increase by k%, multiply by (1 + k%)
To decrease by k%, multiply by (1 - k%)



In 1980, the cost of p pounds of potatoes 
was d dollars.  In 1990, the cost of 2p

pounds of potatoes was ½d dollars.  By 
what percent did the price of potatoes 

decrease from 1980 to 1990?

o 25%
o 50%
o 75%
o 100%
o 400%



• 2p costs ½ d
• p costs ¼ d
• Price has gone from d for p pounds to ¼ d 

for p pounds.
• The amount of decrease is 

¾ = 0.75 = 75%

o 75%



Column A Column B

65% of a

o The quantity in Column A is greater
o The quantity in Column B is greater
o The two quantities are equal
o The relationship cannot be determined       
from the information given

2/3 of a



• I’ll convert the fraction to a decimal, 2/3 = 
0.6666...

• Compare to 65% = 0.65
o The quantity in Column B is greater



Ratios are not the same as fractions.  A ratio 
of 1 to 3 boys to girls means there is 1 boy 
for every 3 girls.  Alternately, we can say 
this population has ¼ boys and ¾ girls.

When considering rates, use the units as a 
guide; to find speed, think about miles per 
hour and get the fraction miles/hours or 
distance/time.



If a is increased by 25% and b is 
decreased by 25%, the resulting 

numbers will be equal.  What is the ratio 
of a to b?

o 3/5
o 3/4
o 1/1
o 4/3
o 5/3



• a + 25%a = 1.25a
• b – 25%b = 0.75b
• 1.25a = 0.75b
• a/b = 0.75/1.25
• $0.75 is 3 quarters
• $1.25 is 5 quarters

o 3/5



The average (is the arithmetic mean) is 
calculated by adding up all the data points 
and dividing by the number of data points.

The median is the middle number in a list, or 
the average of the two middle numbers.

The mode is the number in a list that occurs 
most often.



Column A Column B
a + 2b = 6d
c - b = 5d

The average 
(arithmetic mean) 
of a, b, c, and d

o The quantity in Column A is greater
o The quantity in Column B is greater
o The two quantities are equal
o The relationship cannot be determined from the 
information given

3d



• a + 2b = 6d
c - b = 5d added together

• a + b + c = 11d
• The mean is (a + b + c + d)/4
• Substituting (11d + d)/4 = (12d)/4 = 3d
o The two quantities are equal



What is the average (arithmetic 
mean) of 330, 360, and 390?

o 360

o 3177

o 310 + 320 + 330

o 327 + 357 + 387

o 329 + 359 + 389



• Sum the three and divide by three
• (330 + 360 + 390)/3
• Distribute (330 )/3 + (360 )/3 + (390)/3
• Exponent rules

330 /31 + 360 /31 + 390/31 

o 329 + 359 + 389



When adding and subtracting polynomials, 
make sure to keep track of parentheses 
and signs.  Combine only like terms.

When multiplying polynomials, make sure to 
distribute fully.  (Use FOIL)

When dividing polynomials by monomials, 
distribute and divide one term at a time.

Keep equations balanced.
If you have multiple equations, try adding 

them together.
Read questions carefully and only look for 

the answer you need, not all the possible 
information.



Jordan has taken 5 math tests so far this 
semester.  If he gets a 70 on his next test, it 

will lower the average (arithmetic mean) of his 
test scores by 4 points.  What is his average 

now?

o 74
o 85
o 86
o 90
o 94



• His current average is (sum)/5
• 5 * current average = sum
• His future average will be (sum +70)/6
• Substituting, (5 * current + 70)/6 = future
• (5 * current + 70)/6 = current – 4
• (5 * current + 70) = 6 * (current – 4)
• 5current + 70 = 6current – 24
o 94



Column A Column B
A school group charters three identical buses 
and occupies 4/5 of the seats.  After ¼ of the 
passengers leave, the remaining passengers 

use only two of the buses.

The fraction of the 
seats on the two 

buses that are now 
occupied

o The quantity in Column A is greater
o The quantity in Column B is greater
o The two quantities are equal
o The relationship cannot be determined from the information given

9/10



• There are x seats on each bus.  They 
started using 4/5 of 3x seats.  (4/5) * (3x) = 
(12/5) x.

• When ¼ leave, ¾ remain.  That is (3/4) of 
(12/5) x. (3/4) * (12/5) x = (9/5) x.

• There are still two buses, so on each bus 
there are (1/2) * (9/5) x

o The two quantities are equal



If 1/a + 1/a + 1/a = 12, then a =

o 1/12
o 1/4
o 1/3
o 3
o 4



• 1/a + 1/a + 1/a = 12
• 3/a = 12
• 3 = 12a
• 3/12 = a
o 1/4



Column A Column B
x5 = (13/17)

x

o The quantity in Column A is greater
o The quantity in Column B is greater
o The two quantities are equal
o The relationship cannot be determined       
from the information given

(13/17)5



• x5 = (13/17)
• We are comparing x and (13/17)5

• Substituting, we are comparing x and (x5)5

• 0 < x < 1 because 0 < (13/17) < 1
• So, x25 < x
o The quantity in Column A is greater



Acute angles measure less than 90º
A right angle measures 90º
Obtuse angles measure between 90º and 

180º
Straight angles measure 180º
The sum of angle measures lying along a 

straight line is 180º
The sum of angle measures around a circle 

is 360º
If two lines are perpendicular, they meet at 

90º angles.



Vertical angles have the same measure.
The sum of measures in a triangle is 180º
The longest side of any triangle is opposite 

the largest angle, the smallest side is 
opposite the smallest angle.

If two sides of a triangle have the same 
length, then their opposite angles have the 
same measure.

a2 + b2 = c2 where c is the hypotenuse 
(opposite the right angle) and a and b are 
the two legs of the triangle.



30º

60º 45º

45º

√32

1

1

1

√2



The area of a triangle is ½ b*h
The perimeter is the length of the three 

sides, summed.
The perimeter of a quadrilateral is the sum 

of the four sides.
The area of a parallelogram is b*h
The area of a square is s2 or ½ d2

The area of a rectangle is l*w
The area of trapezoid is ½ (b1 + b2)*h



For a circle, d is diameter and r is radius, 
d = 2r

Circumference is 2πr or πd
Area of a circle is πr2

Volume of a rectangular solid is l*w*h
Surface area is 2(l*w + l*h + w*h)
If d is a diagonal of a box, d2 = l2 + w2 + h2

Volume of a cylinder is πr2h
The distance between two points is 

( ) ( )2
12

2
12 yyxx −+−



Slope is rise / run 
= (y difference) / (x difference)

Probability is also a rational function
= (number of ways “it” happens) / (number 
of possible things that happen)

A probability of zero means it will NOT 
happen

A probability of one means it WILL happen
All other probabilities are between zero and 

one.



The Center City Little League is divided into d
divisions.  Each division has t teams, and each 

team has p players.  How many players are there 
in the entire league?

pt

d

p

dt
d

pt

dtp

ptd

o

o

o

o

o ++



• Each team has p players, and there are t teams 
in a division.

• Each division has p*t players.

• There are d divisions.
• The League has p*t*d players

dtpo



Column A Column B

c 5

4

3

c

o The quantity in Column A is greater
o The quantity in Column B is greater
o The two quantities are equal
o The relationship cannot be determined       
from the information given



• 32 + 42 = 9 + 16 = 25
• c2 = 25
• 52 = 25
o The two quantities are equal



Column A Column B

Area 500

o The quantity in Column A is greater
o The quantity in Column B is greater
o The two quantities are equal
o The relationship cannot be determined       
from the information given

30

y



• Figures are not always drawn to scale!
• y could be 20, but couldn’t it also be 25?
o The relationship cannot be determined       

from the information given



A bag contains 3 red, 4 white, and 5 blue 
marbles.  Jason begins removing marbles 

from the bag at random, one at a time.  
What is the least number of marbles he 

must remove to be sure that he has at least 
one of each color?

o 3
o 6
o 8
o 10
o 12



• This is a counting question, so we’ll count.
• The question asks for the least number, 

but it also asks to make sure he gets one 
of each color.

• Look at the worst-case scenario:
If the first 5 marbles are all blue, he’ll have 
to keep pulling, if the next 4 are all white, 
he’ll have to pull one more.  5 + 4 + 1

o 10







Where in the graph is the biggest jump?
o 1986





Consider statements one at a time
(I) Number of students more than 
doubled: Less than 600 to start, around 
1200 at the end – YES
(II) The number of students did NOT
increase every year – NO
(III) Read the label!  Chart is about the
number of applicants, not the number
attending – NO

Conclusion: I only







We need to know:
-Which chart to look at (average PAGES)
-Number of pages in 1940 (30)
-Count how many years have at LEAST 
60 pages (1960, 1970, 1980)

Conclusion: (B) Three







We need to know:
-Which chart to look at (average DAILY
CIRCULATION)
-Average circulation in 1950 (470,000)
-.05 x 470,000 = 23500.00

Conclusion: (C) $23,500







We need to know:
-Advertising revenue in 1980 (36 mill.)
-Average circulation in 1980 (180,000)
-36,000,000 is how many times as great
as 180,000?
36,000,000 / 180,000 = 200

Conclusion: (B) 200







We need to know:
-Average circulation in 1960 (650,000)
-Average circulation in 1970 (440,000)
-Percent decrease is (actual decrease) 
divided by (original amount) * 100%

So: 210,000 / 650,000 * 100%
Estimate: 21/65 ~ 1/3 (33%)

Conclusion: (E) 32%







Consider them one at a time:
-(I) Greatest increase in yearly advertising
revenue over 10-yr period: 27 million
from 1950-1960 - YES
-(II) Revenue decreased from 1960 to
1970 and 1970 to 1980, and avg daily
circulation decreased, too - YES
-(III) Based on choices, can’t be true,
and it isn’t (increase was 4 pages) 

Conclusion: (D) I and II



THE END!



•All of the numbers used in the GRE are real numbers – this means there are no complex or imaginary numbers.  
•Numbers less than zero are called negative, and those greater than zero are called positive.
•Negative numbers are always less than positive numbers.  eg.  -3 < 3
•Multiplying positive and negative numbers produces patterns:
•Multiplying or dividing two numbers with the same sign yields a positive number.
•Multiplying or dividing two numbers with different signs yields a negative number.
•Any number multiplied by zero yields zero, and dividing by zero is not allowed.
•Adding or subtracting zero has no effect on a number, and multiplying or dividing by one has no effect on a number.
•When you add two numbers together, you form a sum.  When you subtract a number from another, you form a difference.
•When you multiply two numbers, you form a product. 
•When you divide a number into another, you form a quotient.
•When you “flip a number upside down”, you form its reciprocal.
•Numbers that go evenly into another are its divisors or factors.
•Numbers obtained by multiplying another with integers are its multiples.
•Positive integers greater than one can be written as a product of primes.
•GCF is Greatest Common Factor.
•LCM is Least Common Multiple.
•The sum or difference of two odd or two even integers is even.
•The sum or difference of an odd and an even integer is odd.
•The product of two even or an even and an odd integer is even.
•The product of two odd integers is odd.
•Be careful when multiplying or dividing an inequality: operations with negative numbers can change the direction of an 
inequality.
•Multiplying and dividing by positive numbers do not change the direction of an inequality.
•Addition and subtraction do not change the direction of an inequality.
•To multiply fractions, write them side-by-side and multiply across the top and bottom.
•To divide fractions, invert the denominator fraction and multiply.
•To add and subtract fractions, first find a common denominator. The common denominator is the least common multiple of the 
two denominators.  If you feel rushed, multiply the denominators, add or subtract, then reduce the results.
•A quarter is worth 25 cents.  Three quarters are 75 cents.  ¾ = 0.75
•Fifteen minutes is a quarter of an hour.  Three quarters of an hour is 45 minutes.  ¾ = 45/60

True Facts:



•Any whole number can be written as a fraction by dividing by one.  37 = 37/1
•A fraction of a whole number is obtained by multiplication.  Half an hour = ½ of 60 = ½ * 60/1 = 60/2 = 30/1 = 30
•Ratios are not the same as fractions.  A ratio of 1 to 3 boys to girls means there is 1 boy for every 3 girls.  Alternately, we can 
say this population has ¼ boys and ¾ girls.
•When considering rates, use the units as a guide; to find speed, think about miles per hour and get the fraction miles/hours or 
distance/time.
•Acute angles measure less than 90º
•A right angle measures 90º
•Obtuse angles measure between 90º and 180º
•Straight angles measure 180º
•The sum of angle measures lying along a straight line is 180º
•The sum of angle measures around a circle is 360º
•If two lines are perpendicular, they meet at 90º angles.
•The average (is the arithmetic mean) is calculated by adding up all the data points and dividing by the number of data points.
•The median is the middle number in a list, or the average of the two middle numbers.
•The mode is the number in a list that occurs most often.
•Slope is rise / run = (y difference) / (x difference)
•Probability is also a rational function = (number of ways “it” happens) / (number of possible things that happen)
•A probability of zero means it will NOT happen
•A probability of one means it WILL happen
•All other probabilities are between zero and one.
•The absolute value of x, written |x|, is equal to x if x is positive and –x if x is negative (so |x| is never negative). |-3|=3
•If n is a positive integer, then n! denotes the product of all positive integers less than or equal to n. 5! = 5*4*3*2*1=120
•The radical sign √ means the nonnegative square root of a number. 
•You can’t take the square root of a negative number.
•The quadratic formula: If ax2+bx+c=0, then: 

a

acbb
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•a2 + b2 = c2 where c is the hypotenuse 
(opposite the right angle) and a and b are the 
two legs of the triangle.
•The area of a triangle is ½ b*h
•The perimeter of a triangle is the length of the 
three sides, summed.
•The perimeter of a quadrilateral is the sum of 
the four sides.
•The area of a parallelogram is b*h
•The area of a square is s2 or ½ d2

•The area of a rectangle is l*w
•The area of trapezoid is ½ (b1 + b2)*h



•For a circle, d is diameter and r is radius, 
d = 2r

•Circumference is 2πr or πd
•Area of a circle is πr2

•Volume of a rectangular solid is l*w*h
•Surface area is 2(l*w + l*h + w*h)
•If d is a diagonal of a box, d2 = l2 + w2 + h2

•Volume of a cylinder is πr2h
•The distance between two points is 

( ) ( )2
12

2
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• Data missing for questions in the slides 
that follow



A family’s unmet need (which must be covered by 
a financial aid package) is defined to be the total 

cost of attending an institution of higher education 
minus the expected family contribution.  What is 

the unmet need of a family whose income is 
$55,000 and who has a child attending a 4-year 

public university?

o $700
o $3300
o $6800
o $7500
o $12,500



• Family income of $55,000 makes the 
expected contribution near $7,500.

• The cost of attending a 4-year public 
university is $10,800.

• The difference is the unmet need: $10,800 
- $7,500 = $3,300

o $3300



o $4000
o $7000
o $10,000
o $12,000
o $15,000

If family A has an income of $95,000 per 
year, and family B has an income of $35,000 
per year, and each has a child attending a 4-
year public university, to the nearest $1000, 
how much more would family A be expected 

to pay than family B?



• The $95,000 family is expected to 
contribute about $16,000.

• The $35,000 family is expected to 
contribute about $3,800.

• The $95,000 family will have to pay 
$10,800, and the $35,000 will contribute 
$3,800.

• $10,800 - $3,800
o $7000



To the nearest million, how many more 
students were enrolled in school – both 

public and private, preK-12 – in 1970 than in 
1988?

o 3,000,000
o 6,000,000
o 10,000,000
o 44,000,000
o 51,000,000



• From the top graph, we get:
1970 1988

Public PreK-8 33,000,000 28,000,000
Public 9-12 13,000,000 12,000,000
Private PreK-8 4,000,000 4,000,000
Private 9-12 1,000,000 1,000,000
Total 51,000,000 45,000,000

o 6,000,000



In 1988 there were 40,000,000 public school 
students in the United States, of whom 22% 
lived in the West.  Approximately, how many 

public school students are projected to be 
living in the West in 2008?

o 9,000,000

o 12,000,000
o 15,000,000

o 24,000,000
o 66,000,000



• 22% of 40,000,000 = 0.22 * 40,000,000 = 
8,800,000 were in the West

• This grows by 27% in the next decade, so 
that’s a bit more than 25% (an easier 
number).

• 8,800,000 + 2,200,000 = 11,000,000
• This grows again by 10%
• 11,000,000 + 1,100,000 = 12,100,000
o 12,000,000



• MISSING PROBLEM THAT GOES WITH 
EXPLANATION ON NEXT SLIDE



• Both squares have an area of 122 = 144.  
We need to figure out which circles have 
greater total area.

• In figure 1, 4 circles, each having diameter 
half of 12 = 6, radius is half of 6 = 3. 
Circles have area πr2 = π(3)2 = 9π. There 
are 4 circles, 4*9 π = 36 π

• In figure 2, 9 circles, each having diameter 
a third of 12 = 4, radius is half of 4 = 2. 
Area is π(2)2 = 4 π.  There are 9 circles, 
9*4 π = 36 π

o The two quantities are equal








