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INTRODUCTION

What’s on the Test?

The ACT Math Test consists of 60 multiple-choice questions that test your knowledge in six

different subject areas. The subject area breakdown is the same for every test:

Subject Area Number of Questions Percent of Test
Pre-Algebra 14 23%
Elementary Algebra 10 17%
Intermediate Algebra 9 15%

Coordinate Geometry 9 15%

Plane Geometry 14 23%
Trigonometry 4 7%

Total 60 100%




The six main subject areas cover the following topics:

1 Pre-Algebra: order of operations; basics of exponents and roots; ratios and proportions;
percentages; factors and multiples of integers; absolute values; linear equations; simple

probability; interpreting charts, tables, and graphs; basics of mean, median, and mode.

2 Elementary Algebra: expressing relationships by using variables; substitution; basic
operations of polynomials; factoring polynomials; solving simple quadratics; solving linear

inequalities; properties of exponents and roots.

3 Intermediate Algebra: using the quadratic formula; radical and rational expressions;
inequalities and absolute value equations; sequences; systems of equations; inequalities

involving quadratics; functions; matrices; roots of polynomials; and complex numbers.

4 Coordinate Geometry: using graphs of number lines as well as points, lines, polynomials,
circles, and other curves in the standard coordinate plane; relationships between equations
and graphs; slope; parallel and perpendicular lines; distance; midpoints; transformations;

and conics.

5 Plane Geometry: properties of triangles, rectangles, parallelograms, trapezoids, circles;
angles; parallel and perpendicular lines; geometric translations, rotations and reflections;

simple 3-D geometry; measurement of perimeter, area, and volume.

6 Trigonometry: trigonometric ratios for right triangles (i.e. SOHCAHTOA); values,

properties and graphs of trigonometric functions; trigonometric identities; trigonometric

equations; modeling with trigonometric functions.




Why is this breakdown important?

Knowing the breakdown by subject allows you and your academic mentor to effectively focus your
prep time on the areas that will help increase your score the most. For example, it does not make
sense for you to begin your preparation for the Math Test by reviewing trigonometry questions if
you have significant room to improve in algebra or geometry, as those questions make up 93% of

the test!

General Subject Area Number of Questions Percent of Test
Algebra 33 55%

Geometry 23 38%
Trigonometry Just 4! 7%

How long is the ACT Math Test?

The test is sixty minutes long, which means that students have an average time of exactly one
minute for each question. This may not seem like a lot of time, and for most students it isn’t, but if

you prep effectively and efficiently for the test, it can be more than enough.



Nature is written in
mathematical language

— Galileo Galilei



THE GENERAL APPROACH

Because there is a set breakdown of questions for each test, and time is such an issue, students should answer the
questions they know right away, and then come back to questions they are not sure how to solve to at least arrive

at an educated guess:

THE BASIC STEPS

Below is a general outline of the steps to finishing the ACT Math Test. While the smaller details of these steps vary
depending on skill level and pacing, the basics should generally be followed by all students.

m Read the question CAREFULLY to determine what it is asking you to find.

This step may seem like common sense, but do not underestimate its importance! After all, you cannot answer
questions if you don’t know what to solve for. If you are unsure what a question is asking for after you read it the first
time, skip it and come back to it later. Your time is best used answering all the questions you immediately understand,
and then coming back to the ones that were unclear to you. MAKE SURE YOU MARK ON YOUR ANSWER SHEET
ANY QUESTIONS SKIPPED.

m What are you given?

You want to extract as much information from every question as you can and jot it down in your workspace. While you
may not be able to see the importance of all of the information immediately, writing down EVERY piece of information

can help you see the relationships much more clearly.
Does an algebra question give you an equation to work with or the values of any variables? Write them down!

Writing down given information is especially important in geometry problems. If a problem provides you with a figure,
such as a triangle, and information that is relevant to the figure, such as the length of sides or angle measures, write this
information directly on the figure! Doing so can point you towards other info like side lengths or angle measures. If a

geometry problem does not give you a figure, draw one yourself and add all of the information you can.
If a geometry problem involves geometric keywords such as area, perimeter, circumference, midpoint, or distance, write

down the formulas that define those words (which you will have memorized by test day!) Doing so can help you to easily

determine what variables you need.
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m What do the answers look like?

After reading the question and writing down all relevant information, take a peek at the answer choices. Knowing what
form the answers are in can point you in the right direction. Answer choices can also offer hints about the problem if
you look closely. For example, if a geometry question involving triangles has answer choices containing ./ 2 or |/ 3, you

might be able to realize that using the properties of special right triangles is needed.

Can you solve it?

If you read a problem, know what it’s asking for, and immediately know how to solve for the answer, jump right in and

solve it! These are the questions that we want to complete FIRST, no matter where they are in the test.

If you do not how to solve the problem right away, check to see if you can use any of the more unorthodox strategies we

will practice in the next lesson.

If you do not know how to solve a problem, do not waste time trying to figure out how to do so! Just circle the question
in your test booklet, make an educated guess using one or more of the guessing strategies we have practiced, and move

on!

Once you have gone through each of the 60 questions and completed the questions you knew how to do immediately,
return to the ones you were unsure of and try to solve them using other methods. The perplexities you initially faced
when reading the question the first time often disappear after you have gotten into the flow of the section and answered

most of the questions!
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EXAMPLES

Now that we have reviewed the basic approach to any math problem on the ACT, let’s practice putting it into

action by looking at some examples. We'll start with a tough algebra question:

John has taken 6 of the 9 equally weighted tests in his
Algebra class this semester, and he has an average score
of exactly 84.0 points. How many points does he need to
average on the final 3 tests to raise his average score to

exactly 87.0 points?

99
93
90
87
84

moowMH

After carefully reading the question, we must first determine for what it is asking. Here, we are asked to find the average
score for the 7th, 8th, and gth tests that will bring Tom’s average score up to exactly points. Next, go back into the

question to extract all of the important information from the question, and jot down any formulas that might be useful.

6 Tests A Tests
™M Avg 37 Avg

SUM 0OF TESTS

AVG= 2=

3F oF TESTS
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The phrase “average score” is used twice in the question, so let’s write down the equation for average below the answer
choices. Even if we don’t know how to solve the problem right away, we can use this equation to help point us in the
right direction. We are also given that John has an average score of 84.0 point after 6 tests, and needs an average
score of 87.0 point on g tests. We can plug these values into the equation we wrote down to see what information we

can derive:

6 Tests A Tests
™M Ave 37 MG

SUM 0OF TESTS

AVG= 2=

3F oF TESTS

QY = Sum orbé TESTS 47-= Sum OF: TesTS

Sum= Soy sym = 733

793 -504= 279

ANG-= .Z..Z-q—z

2

Just by using the one equation we wrote down, we were able to find the sum of the first six tests and what the sum needs
to be for the g tests. We can subtract the sum of the first 6 test from the desired sum of the 9 tests to find the total points
needed from the remaining three tests. By using the average equation one more time, and dividing the points needed

by the three tests, we arrive at the correct answer of B!
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Next, lets take a look at a sample geometry question:

Cube X has an edge length of 3 inches. Cube Y has an
edge length double that of Cube X. What is the volume,

in cubic inches, of Cube Y?

A. 6
B. 9
C. 27
D. 36
E. 216

This plane geometry question is asking us to find the volume of Cube Y. Since we are asked to find the volume of a
cube, let’s jot down the equation under the equation. We can also draw a quick sketch of the two cubes if we are having
trouble conceptualizing the problem. We are given that the length of the edges of Cube Y is double that of Cube X,
which has an edge length of 3. Let’s jot that down as well:

Cube X has an edge length of 3 inches. Cube Y has an
edge length double that of Cube X. What is the volume,

in cubic inches, of Cube Y?

A. 6
B. 9
C. 27
D. 36
E. 216
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Next, check the answer choices to see if they tell us anything about how to approach the problems. Well, they are all
multiples of 3, but there isn’t anything that helps us to determine how to approach the problem. Finally, can we solve
the problem? By looking at the equation for volume, we can see that the only piece of information we need is the length
of the sides of a cube. We know that the length of the sides of Cube Y is double the length of the sides of Cube X, which

the question tells us is equal to 3. Therefore, the length of the sides of Cube Y is 6, and the volume of Cube Y is equal to
or 216. Answer choice E is the correct answer.
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SPECIFIC ACT MATH STRATEGIES

As we mentioned, the ACT is fairly straightforward in how it asks questions, but the questions themselves can be
complex. At times you will be asked to solve for a variable or understand the relationships between two quantities, but it
will appear impossible to solve for these values. Don’t worry. There is no one correct way to solve any problem on the
ACT.

If you don’t know how to solve a math problem on the ACT the “right” way, try using one of the test-taking strategies

outlined below.

Use your own numbers to get rid of variables!

We can often simplify complex problems by plugging in our own numbers and then evaluating the problem. This works
well for problem with variables in both the question and answer choices. Let’s practice this by choosing numbers and

plugging them in on several questions.

The sum of 3 consecutive odd integers is k. In terms of

k, what is the sum of the 2 smaller of these integers?

A. 2_k_2
3

B, 2%
3

C. 2—]<+2
3

D k-2

E k-3

Page 64 @



In the problem above, we can pick any three consecutive odd integers and evaluate their sum to find k. Let’s choose 3, 5,
and 7 as our three odd integers. The problem states that their sum is k, so we take 7 and find that. Now we just have to

find out which answer choice equals 8, the sum of the 2 smaller of our three chosen integers.

A. —2(;)5) -2=8

B. 2(;—5) =10

C. 2(;>—5)+2:12

D. 15-2=13

E. 15-3=12

The answer is A. While we used 3, 5, and 7 because they were easy odd numbers to use for this problem, it usually
doesn’t matter which numbers you choose. The exception there is that you want to avoid 0, 1, or 2 when picking
numbers. These can be problematic. Otherwise, the correct answer will always equal the value you found when

evaluating the problem.

The “If/Which of the Following” Situation

This type of ACT problem consistently shows up in medium and hard level questions, as they seem extremely abstract
at first glance. These questions involve a parameter, such as an “if” or “for” statement (“if x is a positive integer”, “for
all x>0”), and the phrase “which of the following”, which means that you will have to use the answer choices to find the
correct answer. For questions like these, the plugging in values strategy works extremely well. Let’s take a look at an

example:

Page 65 @



If n is a positive integer, which of the following

expressions must be an odd integer?

A. 3

B. nf

C. 3n

D. L
3

E. 3+n

In this example, we have an if statement that tells us that our variable n must be a positive integer. All we have to do to
evaluate this problem is to pick a number that is greater than 0, and then plug that into the answer choices to see which

answer choice gives us our desired result. Let’s use the number 3 for n, and evaluate each answer choice:

A. 3%=27 ; this is an odd number, but don’t stop here! When you plug-in numbers,
you must evaluate ALL answer choices!

B. 3%=27 ; we have a duplicate, but don’t panic!

C. 3(8)=9 ;Another odd number. Still, don’t panic.

D. % =1 ; odd number

E. 3+3=6 ;fnally, we've narrowed it down.

We actually have four answer choices that give us an odd value here! If this happens to you on the test, do not panic.
Simply use another number and go through the process again. In this case, the word must indicates that you are looking

for a choice that will be odd no matter what! Let’s set n equal to 4 instead.
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A. 3=81

B. 4°=64
C. 4(3=12
4

D — =1
3 33

Answer choice A is the only answer that gives us an odd integer during our second try, so it must be the correct answer!

Tips and Tricks for choosing your values

Be sure to test ALL of the answer choices. There is a possibility that two answer choices could give you the same
result based on the value you chose to evaluate them. If this is the case, pick a second number with which to test
them again.

Don’t make it hard on yourself! Choose small numbers that make doing arithmetic as easy as possible.

Avoid using 0, 1, and 2 for questions involving exponents or multiplication/division. 2 creates problems because
squaring it is the same as doubling it.

For questions that involve variables but ask you to take percents in the question, use 100!
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TRANSLATING FROM ENGLISH

TO MATH

Word problems are everywhere on the ACT. Many students find these problems to be difficult and intimidating.

However, these problems can be made easier by learning how to translate English into Math. Many of the words

in these word problems have direct translations into mathematics. The following table will provide you with these

translations and tell you how to use them on the test.

Key Words Meaning Example
Increased by, more than, combined, together, Addition “Five more than thirty”
total of, sum, plus, added to 30 +5
Decreased by, minus, less, difference Sub . “8 less than 12”
uptraction
between/of, less than, fewer than 12-8
Of, times, multiplied by, product of, increased Multiplication “Half of 12”
by a factor of %*12
. . “50 decreased by a factor of 10”
Per, a, out of, ratio of, quotient of, percent, Division o
decrease by a factor of 10
Squared, cubed, square root, cube root, to the Exponential “The square of 8”
power of 8
Is, are, was, were, will be, gives, yields, sold Equality “Five plus five is ten”
for, result is 5+5=10
A number, what number, what percent, Variable A number is 3 less than 11

another number

x=11-3
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*When you have a subtraction problem written in English, it can be confusing as to which number to put first. See the

following examples of different ways to say 8 - 5:
“Eight minus five”

“Eight is decreased by five”

“Five subtracted from eight”

“Five less than eight”

Example

An integer, n, is added to 4. That sum is then multiplied
by 8. This result is 10 less than twice the original integer.

Which of the following equations represents this

relationship?

A. 8(n+4)=2n-10
B. 8(n+4)-10=2n
C. 8(n+4)=10-2n
D. n+4x8=2n-10
E. 4+8=2n-10

We start here with “An integer, n, is added to 4”, which should tell us that we are going to simply
write:

n+ 4.

Next, the phrase “That sum is then multiplied by 8” tells us we have to group
together and multiply the entire thing by 8. We do that with parentheses:

8(n+ 4)..

The phrase “the result is” signifies that we have completed one side of our equation and are
completing an operation that equals another:

8(n+4)=..

and that is equivalent to “10 less than twice the original integer”, which means that we double n and
subtract 10. We write:

8(n+4)=2n-10

Now check your answer choices! The correct answer is A.
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THE “PLUG ‘N CHUG” METHOD

Plugging in answer choices can be a very effective strategy on the ACT, especially when a question asks you to find the
value of a variable. This strategy is very similar to the “Guess and Check” strategy you have been told not to use in math
class for years. The main difference is that, instead of having to “guess” a value to use, you are instead given five choices

from which to choose.

Almost every question that asks you to find a value can be solved with this method, it can often take a long time.

However, there is a way to find the correct answer by only plugging in two answer choices. Let’s look at an example.

For what value of x is th equation 2(x - 6) + x = 36

A. 24
16
C. 14
D. 10
E. 8

This is a rather simple example. The best-case scenario is that you'll be able to solve this directly. For example’s sake,

let’s pick the second smallest answer choice and plug it in for x.

X =10

2(10-6) +10=18

This is incorrect. Since this result is less than our desired result of 36, we know that we need to pick a larger answer
choice. Since answer choice E. is smaller than answer choice D., we know in this case that it will give us a smaller result

when plugged into the equation. That allows us to cross out both answer choices D and E.

Next, try answer choice B. It’s important to note that we are now choosing to plug in the second largest answer choice.

x =16
2(16 - 6) + 16 = 36

In this case, answer choice B is correct! But even if it wasn’t, we would still be able to find the correct answer just by
plugging in choice B. If it gave us a value that was bigger than 36, then answer choice C would have to be correct. If it

gave us a smaller value, then answer choice A would have to be correct.

You should be careful using this method when plugging into absolute value functions or polynomials of even degree.

Smaller integers, when plugged into these types of functions, will not always produce a smaller value for the function.
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For example:

f(x)=x"2
f(2)=2"2=4
f(-3)=-3"2=9

Notice that even though -3 is smaller than 2, it produces a bigger result when plugged into {(x). Be sure to test all answer

choices when you are dealing with either type of function.
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THE GRIP ‘N RIP METHOD

Sometimes the easiest thing to do is to just use your calculator! If you can’t figure out how to do a problem the right
way, but know that you can find it “the long way” by entering a large number of equations into your calculator, go ahead
and do it, but only after you have gone through the section and completed every problem that you know how to do

quickly.

Among the following arthmetic operations, which could be the symbol )
represent given that the equation (2 () 1)4+ (6 {) 3)* = 10 is true?

I. Addition
II. Subtraction

III. Division

I only

IT only

III only

I and IT only
I, II, and IIT

MY Ow

This funky symbols question asks us to choose which operations, when plugged in for the diamond symbol, make the
above equation true. We may know how to take a shortcut to arrive at the answer, but if not, we can always plug in each
operation on our calculator and check to see if it works:

I. Addition: Eliminate all answer choices that contain option I.

II. Subtraction: Answer II is correct. Notice that we can cross out all answer choices not containing option II, which

means that our answer is G. We’re done.

III. Division: No need to test that. But if we did, we would do it like that.
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1408128481117450284102701938521105559644622948954930381
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)694912933136770289891521047521620569660240580381501935
3163600934172164121992458631503028618297455570674983850
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14197356854816136115735255213347574184945684385233239073
3767179049460165346680498862723279178608578438382796797
36269456042419652550222106611862056744278622039194945047
3133904780275900994657640789512694683983525957098258226
)349625245174935965143142980919065925093722169646151570
1155991855925245953959431049972524680845987273644695848
5914359977001296160894415948685558484063534220722258284
2782398645659611635488523057745649803559363456817432411
)560101503308617928680920874760917824938589009714909675
3551323796414515237462543645428584447952658678210511413
)359027993440374200731057853906219838744780847848968332
1197939952061419663428754440643745123718192179998391015
2252316038819301420937621378559566389377870830390697920
)149744285073251866600213243408¢819071048633173464965145
1140110971206280439039759515677157700420337869936007230
3488291644706095752706957220917567116722910981690915280
2100675103346711031412671113699086585163983150197016515
7918535893226185489632132933089857064204675259070915481
2997120844335732654893823911932597463667305836041428138
2019130203303801976211011004492932151608424448596376698
L077322697802807318915441101044682325271620105265227211
)312570586356620185581007293606598764861179104533488503
3061434443185867697514566140680070023787765913440171274
5880797270826683063432858785698305235808933065757406795
2309907965473761255176567513575178296664547791745011299
1297828564750320319869151402870808599048010941214722131
1L1829798662237172159160771669254748738986654949450114654
5416274888800786925602902284721040317211860820419000422
7703675159067350235072835405670403867435136222247715891



ESTIMATING METHOD

When To Estimate

1. When you don’t know how to solve a problem.

Estimating is simply not as surefire a strategy as solving a problem correctly! Don’t take shortcuts at the risk of

answering questions incorrectly.

2. On geometry questions that include a figure.

The directions at the beginning of the ACT Math Test state “Illustrative figures are NOT necessarily drawn to scale”.
This is NOT true! All of the figures on the ACT are drawn close enough to scale that you can estimate. You can also

estimate on questions that require you to draw your own figure, but you must draw it as close to scale as possible.

Estimating is not as useful for algebra questions, as we can always use our calculators to find exact answers in a shorter

amount of time.

Examples

In square ABCE shown below, D is the midpoint of CE.
Which of the following is the ratio of the area of AADE to
the area of AADB?

A. 11 E D c
B. 12
C. 13
D. 14
E. 18 A B
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This geometry question asks us to find the ratio of the areas between two triangles. If you don’t know how to solve,
eyeball the figure to estimate the relationship between the areas of the two triangles. Triangle ADB looks to be
approximately twice as big as triangle ADE, so we can eliminate answer choices based on that estimation. They do not
look like they are the same size, so answer choice F can be eliminated. Triangle ADB doesn’t look four times or eight
times bigger than triangle ADE, so eliminate answer choices J and K. That leaves us with two answer choices and a 50%

chance of guessing correctly! Here, the correct answer is 1:2, or choice G.

In the figure below, ABCD is a square. Points are chosen on
each pair of adjacent sides of ABCD to form 4 congruent
right triangles, as shown below. Each of these has one leg
that is twice as long as the other leg. What fraction of the
area of the square ABCD is shaded?

- S
9
2
B. —
9
4
c. =
D. =
9
g 2
9

This question asks us to determine what fraction of the area of the larger square is made up of the shaded square. If we
aren’t sure how to find the exact answer, we can try to estimate. It looks like the shaded figure takes up more than half of
the larger square, but not much more than that. Answer choice D is the only fraction that fits that description, so choose

that answer and move on!
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In the circle shown below, chords TR and QS intersect at P,
which is the center of the circle, and the measure of ZPST is

—~
30°. What is the degree measure of minor arc RS?

30° Q
60°

90°

Cannot be
determined

MU O H

from the given S

information

This question asks us to find the angle of an arc that is created by the intersection of two diameters of the circle. The

only angle we are given is, which is equal to 30 degrees. The angle opposite arc RS looks to be bigger than, but smaller

than 90 degrees. This only leaves answer choices G and H as potential answer choices, and gives us a 50% chance of

guessing correctly! The correct answer here is 60 degrees, or answer choice H.

(Note: Cannot be determined from the given information is almost always a trap! Never guess this answer if you do not

know how to solve a problem.)
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ACT MATH TEST SECTION OVERVIEW

BASICS:
60 Questions in 60 minutes KEY RESOURCES:
Average time per question: 1 minute ’

ACT Math Curriculum

Topic Approx. # of Questions ACT Math Quizzes
Pre-Algebra 14 ACT 'Need to Know' Formula
Elementary Algebra 10 Sheet
Intermediate Algebra 9
Plane Geometry 14
Coordinate Geometry 9
Trigonometry 4

ACT Math Strategies to Use:

Choose Own Values - when there are variables in the question or the answer choices. Use small values!
Plug In Answers (B/D Method) - when you have to find the value of a variable.

Estimating - when you have a geometric figure, or when you have no other options!

GENERAL STRATEGY:

1. Read the question carefully to determine for what it is asking you to find.

2. Write down any information you are given in the question and any formulas that may be helpful.

3. Take a peek at the answer choices for fractions, variables, 7 or radicals (e.g. V2 or V3).

4. If you know how to solve the question, solve it immediately!

5. If you don’t know how to solve a question, try one of ESM’s ACT Math Strategies.

6. If you can’t use a strategy, circle the question in your booklet, eliminate any answer choices you can, and make your
best guess.

7. Once you have gone through every question, go back to the circled questions if you have time.

EXTRA TIPS:

1. Keep It Moving - Staring idly at a question is the biggest detriment to maximizing your score. If you don’t know a
question, circle it in your booklet and move on! There are easier points ahead.

2. Stay away of “Math Class Mode” - showing every step of a question in school is important to get an A on your math
test. On the ACT, where efficiency is key, doing so can be a big inhibitor to your score!

3. Memorize your formulas - knowing all relevant math formulas saves time, turns random guesses into educated
guesses, and changes geometry questions into simple algebra question. Spend time reviewing math formulas
each week!

4. Be aware of your tendency to solve for x - the ACT has lots of questions that try to prey upon your natural tendencies
by asking for a value other than the main variable (such as asking for 2x instead of x). The value of the variable itself
will always be an answer choice, so be careful!

5. Use decimals - convert fractions and percentages into decimals to use in equations and on your calculator. Memorizing
the easy conversions (1/2, 1/4, 1/5, etc.) can help you save time and minimize small mistakes.

6. Find the triangle - triangles are often the key to geometry questions that don’t seem to test them. Drawing triangles in
these figures can help you easily find angles and the lengths of lines or segments.

7. Learn to love word problems - they make up over 75% of the test, so your ability to work through them quickly and

correctly is hugely important. Remember how certain key words translate into mathematical terms.

8. Be careful with your calculator - put all negative numbers in parentheses, and watch your order of operations. The ACT
often creates their four incorrect answer choices by making a common arithmetic mistake, so it is hard to catch
mistakes after the fact!
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Now that you know the basic strategies
for the ACT math section, it’s time

to improve your understanding of

the content covered. Check out the
Annotated Index or ACT Math quizzes
later in the book.
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PRE-ALGEBRA AND
ELEMENTARY ALGEBRA
QUESTIONS



NUMBERS

Integer:

Examples:

Whole number:

Examples:

Odd Integer:

Examples:

Even Integer:

Examples:

Consecutive Integers:
Examples:

Variable Form: ...

Consecutive Odd Integers:
Examples:

Variable Form:

Consecutive Even Integers:

Examples:

Variable Form:

Any number that is not a decimal or a fraction.

-99, -50, 0, 6, 15

Any number that is not negative and not a fraction.

0, 2, 37, 455

Any integer that cannot be divided by 2 without a remainder.

-111,-57,-1, 1, 67

Any integer that can be divided by 2 without a remainder (including zero!)

-34,72,0, 4,10, 12

Numbers that directly follow each other on a number line.

~4,-3,-2,"1.. OF 3,4,56..

nn+L,n+2n+3.

0Odd numbers that follow each other on a number line.

-5 -3 -L 1. or 357 9.

nn+2n+4,n+6.

Even numbers that follow each other on a number line.
-6, -4,-2,0.. or 2,4,6,8..

nn+2n+4,n+6..
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Real Number:

Examples:

Rational Number:

Examples:

Irrational Number:

Examples:

Prime Number:

Examples:

Tips:

Remainder:

Examples:

Factors:

Examples:

Multiples:

Examples:

Digit Cycles Patters:

Example:

Any number that can be found on a number line. Excludes infinity and imaginary
numbers.

All integers, rational numbers, and irrational numbers

Any number that can be written as a fraction (ratio of integers).

24,3 520
3" 99

Any number that cannot be written as a fraction.

J'3, e (Euler's Number)

A positive number that can only be divided by 1 AND itself.
2,35 711,13,17,19,23,2 9, 31, 37..
is NOT a prime number. is the smallest prime number, and prime numbers

cannot be negative or even.

The amount left over when a quantity is divided by another number.
L =1, remainder o

7
8 .
- = 1, remainder 1

The numbers that divide evenly into a given number without a remainder.

The factorsof 30 are 1, 2, 3, 5, 6, 10, 15, and 30.

The numbers that divide evenly by a given number without a remainder.

Multiples of 30 are 30, 60, 90, 120...

A fraction that has a repeating set of numbers.

The fraction 3/7 is equivalent to 0.428571. What is the digit in the 103 rd place of
0.4?571? (Note: The digit in the third place is 8.)

A)1

B) 4

Q)2

D)5

E)S8

To do this problem you want to note that there are 6 values being repeated, which
means that the cycle starts over every 6 numbers. If you can find out how many times 6

goes into 103, you can see which number you will land on.
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Example Problems

1. What is the least common multiple of 20, 40, and 60?
A. 20
B. 60
C. 8o
D. 120
E. 240
2. What rational number is halfway between % and % ?
A —
2
1
B. —
4
2
C. 1
p. =+
15
8
E. —
15
3. Which of the following is a rational number?
Az
B. Jn
c. J7
D. [=
25
6
g [
49
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How many prime factors does the number 210 have?

MY oW H
o N W N

Five consecutive integers add up to 115. What is the

smallest of these integers?

15
17
19
21
23

MmYowH

What is the greatest integer smaller than V1207

A. 4
B. 8
C. 10
D. 11
E. 12

Which of the following is a rational number?

A. V3

0
5I%%m Q

m
©|5
olo
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Each of the following is a factor of 80 EXCEPT:

If x and y are positive integers such that the greatest
common factor between x%y and x2y? is 63, then which of

the following could be the value of x?

MOoOowMm

moowm

10
15

20
40

D W A~ O O
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ORDER OF OPERATIONS

Parentheses

Exponents

Multiplication

Division

Addition

Subtraction

Example:

Simplify the following expression: 2(x + 3)2 - (2x + 32)
2(x2+6x+9)-(2x+9)
2x%2+12x+18-2x-9

2x%2+10x+9Q

Example Problems

10.

11.

What is the value of the expression when

2z-3(2z-1)2whenz=27

A.
B.
C.
D.
E.

—

-117
17
23
-5

5

f2(x-2)?+4=4,thenx=?
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PERCENTAGES

Percent: Means “divided by 100”
percent
part = ——— x whole
100

(new value-origin value)
Percent Change: X 100

original value

Example: If rent went from $1,380 to $1,630, it increased by 18 percent.

1630 - 1380 250
= =.18 x 100 = 18%
1380 1380

Percent Change Lesson

In everyday talk, we usually refer to the difference between two amounts in terms of addition or subtraction. For
instance, if Timmy had 10 apples and Cindy only had 8, we might say that Timmy has 2 more apples than Cindy. Or if
Sarah has lived in Scotland for 3 years and Manolo has lived there for 6 years, we might say that Sarah has lived there
for 3 years less than Manolo.

However, another completely valid—and often much more informative—way of representing the difference between
two amounts is by percent change. For example, instead of saying that Timmy has 2 more apples than Cindy, we
might have said that the number of apples Timmy has is 25% more than Cindy. Or instead of saying that Sarah has
lived in Scotland for 3 years less than Manolo, we might have said that the number of years Sarah has lived in Scot-
land is 50% less than the time Manolo has lived there.

This way of speaking might not be too popular, but it does appear in real life a lot. Taxes, sales, interest rates, stocks,
and a bunch of other real life things are measured with percentages. So, it’s extremely helpful to understand how to
differ between amounts by percent change.

Luckily, percent change really isn’t that hard to master! The idea is as follows:

To increase by a certain percentage, just multiply the original number by 1 plus the percent (in decimal form).

EX: What is a 20% increase of 140?

First, let’s convert 20% to its decimal form: 0.20

Then, the math is easy!

140x (1+020)=n

140x1.2=n

168 =n

Now you might have your own way of doing this math, but trust me when I tell you that none

will be faster or more useful when the numbers get bigger and scarier than this simple one

step method.

Decreasing by a certain percentage is just as easy. The only change is instead of adding to 1,
we will subtract our percent (in decimal form) from 1.

Ex: What is a 20% decrease from 140?
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140x (1-0.20)=n
140x0.8=n
112=n

It’s as easy as that!
Now if someone were to ask you to go in the opposite direction, for instance asking, “140 is a 20% decrease from what

number?”, we already know how to set up our equation:
nx (1-0.20) =140

nx 0.8 =140
n =140 /.08
n=175

Similarly, for the question, 140 is a 20% increase from what number:
nx (1+0.20) =140

nx12=140

n=140/12

n =116.666...

These calculations above represent a single instance of percent change. However, in the real world, we are often inter-
ested in a series of percent changes that occur regularly over a period of time: for instance, the percent interest that
accrues on a savings account year after year or the percent decrease of the population an endangered species each
year.

Solving these problems might seem daunting at first, but it really just breaks down to doing the math we did above
multiple times. We take our starting number and multiply by 1 plus/minus our percentage but instead of doing that

just once, we do it as many times as the example dictates.

EX: Tom invests $140 with an expectation that his investment will increase by an incredible 20% every year. If his
expectation is correct, how much money will he have after 8 years?

(We start the same way as before)

140x (1+020)=n
140x12=n

BUT HOLD ON!
We don’t want to do this just once, we want to do it 8 times, right?
So, we add an exponent!

Exponents represent multiplying by the same number multiple times, and that’s exactly what
we want to do here. We want to multiply 140 by 1.2 not just once, but 8 times!

Therefore, by adding an exponent of 8 to the 1.2 in our equation, we have a simple calculation
to find our answer:

140x1.28=n
601.97=n

So, Tom will have about $600 in his investment after 8 years. The same would hold true for a percent decrease over
many years, but I'll leave that one up to you!
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Example Problems

12.

13.

14.

If 125% of a number is 530, then what is 50% of the

number??

A. 6625
424
3315
265

moow

212

If 60 percent of n is equal to v percent of 30, where v > 0,

then what is the value of 2= ?

v
A X
2
2
B.
L
c 2
D. =
4
E. 2

30 percent of one-half of a number is 21. What is the

number?
A. 7

B. 42
C. 63
D. 70
E. 140
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15.

16.

17.

18.

If 22 is added to one-half of a certain number, the result is

64. What is the original number?

42
84
106
128

mOoOowMm

150

The string group of a classical orchestra typically uses
22 violins, 8 violas, 8 violoncellos, and 6 double basses.
Approximately what percent of the string group are

violas or double basses?

18%
30%
32%
37%
50%

MOoowMm

The string group of a classical orchestra typically uses
22 violins, 8 violas, 8 violoncellos, and 6 double basses. If
a circle graph were made of the data, what would be the
central angle of the sector that represents the number of
double basses?

14°
18°
49°
60°

98?

moowm

An amusement park increased its revenue by 12%
from 2010 to 2011 and by 18% from 2011 to 2012. By
approximately what percent did revenue increase from

2010 to 20127

28%
30%
32%
34%
36%

moowMm
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SEQUENCES

Arithmetic Sequence: Each term is equal to the previous term plus d

Examples: ti,t1+d,t1+2d,t1+3d.. OR t1,t1+d, tz +d, tz + d...
Ift1 =2 and d = 7, then the sequence would be: 2, 9, 16, 23..

Ift1 =5 and d = -3, then the sequence would be: 5, 2, -1, -4...
Geometric Sequence: Each term is equal to the previous term multiplied by r

Examples: t, (t2*r), (tn *12), (t1 *13) ...
Ift1 =3 and r = 3, then the sequence would be: 3, 9, 27, 81...

fti=12andr-= L then the sequence would be: 12, 3, 37 3
4 % 18

If this is your sequence: 3, 6, 12, 24, 48, , 192 and the question asks for the sixth number in the sequence, you
simply want to:

- look at the multiplier: what do you multiply 3 by to get 6? 2

- multiply the fifth number by 2 to obtain the sixth: 48x2=96

- double check that this is correct by multiplying 96x2=192, which is the seventh number in the
sequence, so you know that 96 is the correct answer.

It is important to note that geometric sequences can involve both multiplication of an integer,

and multiplication of a fraction, which is the same as dividing. It can also involve multiplying by
positive numbers or negative numbers.

Example Problems

19. What is the sum of the first 4 terms of the arithmetic
sequence in which the 6th term is 8 and the 10th term is 13?

A. 105
B. 145
C. 18

D. 2125
E. 395

20. What is the sum of the first 3 terms of the arithmetic
sequence in which the 5th term is 8 and the 8th term is

207
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TRANSLATING WORD PROBLEMS

Of: Multiply (x)
Examples: One half of 50 = % * 50, A third of the circle's area = %* TIr2
Per: Divide ()
- 75 hours 3 apples
Examples: 75 miles per hour = —=———, 3 apples per orange = ———
hour orange
: Divide by 100 —
Percent ivide by or ( o0 )
f- 35 00 o 790
Examples: 35 percent = »700 percent = ——
Is: Equals ()
Examples: 20% of x is 4 means X x=4

Diameter is twice the radius means d = 2r
A number: Variable (typically x or y)

. . 1
Examples: Half of a number is twice another number = —x=2
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Example Problems

21.

22.

23.

20 percent of one half of a number is 13. What is the

number?

A. 65
13
26
65
130

moow

When the sum of a number and 5 is multiplied by 3, the
result is the number divided by 2. What is the number?

A -2

2
B. ¢
c. 3
D. 4
E 6

The total price for two slices of pizza and half of a salad is
$8. The total price for one slice of pizza and one full salad

is $5.50. How much does a salad cost?

$1.50
$2.00
$2.50
$3.25
$3.50

MU O w R
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24.

Monica wants to drive 300 miles in 6 hours to San
Francisco. She is considering towing a trailer, but will

be driving an average of 10 miles per hour slower if she
does. How many hours longer will it take her to drive 300

miles with the trailer attached to her car?

o

1.5

MY o
ISIIEN
(Oal
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AVERAGES, COUNTING, STATISTICS

sum of terms
Average (Arithmetic Mean):

number of terms

total distance

Average Speed: rotal time
Weighted Average: Wa +Wa +t.+W_a +wa
w, = weight of object 1(decimal between 0 and 1)
a, = average of object 1
Example: If your class grade was composed of 70 percent classwork and 30 percent final
test grade, and you had a 92% going into the final, what do you need on the
final for an A?
70(.92) +.3(x) =.90
x =.853 or 85.3%
Mode: Value(s) that occurs most frequently
Example: Modes of [2,5, 5, 6, 32, 32, 37] = 5, 32
Median: Middle point of an ordered list
For set with odd number of elements: Middle number
For set with even number of elements: Average of two middle numbers
Examples: median of [2,5,6,32,37] = 6
6
median of [2,5,6,32] = % =55
Fundamental Counting Principle: If an event can happen M ways and another, independent event can happen N
ways, then both events can happen in N * M ways.
Example: If you flip a coin and roll a die there are 2x6 = 12 possible results. (If three

independent events, N*M*O)
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Example Problems

25.

26.

27.

In a town of 600 people, 200 females have an average age
of 30 and 400 males have an average age of 45. To the
nearest year, what is the average age of the town’s entire

population?

33
35
37
40
42

MO oW

Alisha’s math class receives scores of 97 93, 78, 83, 76, 78,
84, 83, and 78 on their most recent test. What is the mode

of the test scores for the entire class?

733
76
78
83
97

MO ow R

Mario is bowling in a tournament and has the highest
average after 5 games, with scores of 210, 225, 254,
231, and 280. In order to maintain this exact average,

what must be Mario’s score in his 6th game?

200
210
231
240
245

Mo o®
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28.

29.

30.

A certain type of pizza costs $15 before sales tax is added.
When you buy 5 pizzas you receive 1 additional pizza for
free. What is the average cost per pizza for the 6 pizzas

before sales tax is added?

12
12.5
13
15
18

moowMm

If Jimmy owns one suit, four shirts, and five ties, and two

belts, how many outfits can he put together?

11
18
20
24
40

mMOoOowMm

A hiking group will go from a certain village to a certain
town by bus on 1 of 4 roads, from town to a mountain

by riding on 1 of 2 bicycle paths, and then from the
mountain to their campsite by hiking on 1 of 6 trails. How
many routes are possible for the hiking group to go from

the village to the town to the mountain to their campsite?

12
24
48
220

MOoOowMm
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31.

32.

33.

Any 2 points determine a line. If there are 7 pointsin a
plane, no 3 of which lie on the same line, how many lines

are determined by pairs of these 7 points?

A. 12
B. 14
C. 20
D. 21
E. 28

In a small town in Alaska, the low temperatures, in
degrees Fahrenheit, for each of 7 recorded days in
February were 2°F, 3°F, 1°F, 0°F, 3°F, -4°F, and 2°F. What

was the median of these low temperatures?

A. -3.0°F
B. 0.0°F
C. 05°F
D. 1.0°F
E. 20°F

Eleanor and Juanita own a pizza shop: They offer 2 kinds
of crust, 6 meat toppings, and 4 kinds of cheese. Each
pizza is a combo of exactly: 1 crust, 1 meat, and 1 cheese.

How many possible types of pizzas are there?

A. 14
B. 24
C. 30
D. 48
E. 60
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34.

35.

Stephen has scored an average of 24.4 points per game
in his last 10 games. How many points does he have to

score in his next game to average 25 points per game

overall?
A. 25
B. 29
C. 30
D. 31
E. 35

The local deli sells a fixed menu in which customers
are allowed to pick one each of 4 sandwiches, 2 soups,
2 salads, and 3 drinks. How many different meal

combinations are possible?

12
48
72

MmYow
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PROBABILITY & RATIOS

. number of desired outcomes
Probability:

number of total outcomes

Example:

Likelihood of rolling a six =

@IH

One of Two Independent Events: Probability of A or B happening: P (A or B) = P(A) + P(B)

Likelihood of rolling a five or six = +

L
6

GJI»—!

Both of Two Independent Events: Probability of A and B both happening: P (A and B) = P(A) x P(B)

1 1 1
Example: Likelihood of rolling two sixes = — x — = —

6 6 36
Ratios:

art part )
Tips: Represented as or (part: part and part: whole will also be used)
part whole

Example: “part:part” questions are usually meant to confuse you. Turn them into

part:whole by adding all parts together to form a denominator.

If a fruit bowl has only apples and oranges and the ratio of apples to oranges
is 3: 2, then total number of fruit will be divisible by 5 (3 + 2)

Ratios Lesson:
Ratios are a way of expressing the relative amounts of two or more things. A
common use for ratios is to express the relative make up of something that
consists of various subgroups. For instance, a ratio could be used to express
the relative number of boys and girls in a math class. One might say that the
ratio of boys to girls in a class is 6:5, which simply means that for every 6

boys, there are 5 girls.

While it’s not too hard to handle an example like the one above in your head,
when the numbers are large or the ratio compares multiple subgroups instead

of just two, similar problems can become quite tricky.

Luckily, there’s an easy 3 step process that will allow you to solve any ratio

problem that presents you with the subgroup ratio of a larger whole.

STEP 1: Add up the numbers in the ratio
STEP 2: Divide the total number of the group by this sum
STEP 3: Multiply each number from the ratio by this quotient.

Page 102 @



EX 1:

Q: A class of 40 students has a 3:5 ratio of boys to girls. How many girls are in the class? How many boys?

STEP1:5+3=8

STEP 2: 40 students / 8=5
STEP 3: 5 x 3 boys = 15 boys
5 x 5 girls = 25 girls

EX2:
Q: A tapestry is made up of 3 consecutive segments: one of silk, one of madras, and one of cashmere. The

ratio of the lengths of these segments is 3:8:5. The total length of the tapestry is 304 inches.
What is the length of the longest segment of the tapestry? Which segment is it?

STEP1:3+8+5=16

STEP 2: 304 inches / 16 =19

STEP 3: 19 x 3 silk = 57 inches of silk
19 x 8 madras = 152 inches of madras

19 x 5 cashmere = 95 inches of cashmere

OTHER RATIOS?

You should realize that ratios do not only compare subgroups within a larger whole. Ratios can also simply
express the relative amounts of two independent things. For instance, in a cake there may be 1 candle for
every 2 inches of cake. The ratio of candles to inches of cake is 1:2, but these are not subgroups of some
larger whole. If you were asked, how many candles are on a 24 inch cake, you would not use the 3 step

method above.

Instead, we should set up an equivalence:

Solving for x will give us our answer.

BUT WAIT!
It’s important to understand that ratio problems are NOT the same as proportion, probability, or percent
problems. These problems (the 3 P’s) differ from ratios in that they do not relate the amounts of the

individual subgroups that make up a larger whole, but rather relate a single subgroup to the whole.
Let’s look at an example.

At a watering hole, there are 40 animals; 15 elk and 25 whitetail deer. If I were to give the ratio of elk to deer,

I would simplify 15 elk to 25 deer to give my final ratio of 3:5.

However, one could also describe this group of animals using the 3 P’s. The proportion of the animals that
are deer is 25 deer / 40 total animals. Simplified, this gives 0.625. Similarly, the percent of the animals that
are deer is 25 deer / 40 total animals x 100%. Simplified, this gives 62.5%. Finally, the probability that a

randomly selected animal is a deer is also 25 deer / 40 total animals, which simplified gives 5/8.

It’s important to understand the difference between ratios of subgroups, ratios of independent groups, and

the 3 P’s, so be sure to look out for them on the ACT!
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Example Problems

36.

37.

38.

A bag contains 12 red marbles, 5 yellow marbles, and 15
green marbles. How many additional red marbles must
be added so that the probability of randomly drawing a

red marble is - 5

13
18
28
32
40

Moo

An integer from 100 through 999, inclusive, is to be
chosen at random. What is the probability that the

number chosen will have 0 as at least one digit?

=
900
81
900

171
900

271
1,000

A deck of cards contains 13 hearts, 13 spades, 13 clubs,
and 13 diamonds. In a certain game, players take turns,
each drawing a card a card at random from the deck and
putting the card on the table. When it is the 7th player’s
turn, there are 3 spades, 2 clubs, and 1 diamond on the
table. What is the probability that the 7th player will draw

a spade?
5
A. -
26
B. =
23
1
C. 6
13
D 46
1
E. =
52
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39.

40.

41.

Janelle cut a board 30 feet long into 2 pieces. The ratio
of the lengths of the 2 pieces is 2:3. What is the length, to

the nearest foot, of the shorter piece?

A. 5
B. 6
C. 12
D. 15
E. 18

On a finch farm, 100 pounds of birdseed are required to
feed 60 finches per month. To the nearest pound, how
many pounds of birdseed are required to feed 25 finches

for a month?

15
35
41
42
45

MmOoOowMm

Karen has 6 sweaters, 5 shirts, and 3 pairs of pants. Her
pant selection includes one pair each of khakis, jeans,
and dress pants. If Karen randomly selects an outfit
consisting of 1 sweater, 1 shirt, and 1 pair of pants, what is

the probability that the pants are khakis?

A =
90
1
B. —
30
c. =
3
D. =
3
E. =
15
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42.

43.

44.

The ratio of the radii of two circles is 3:8. What is the

ratio of their circumferences?

A.

. . . 1
Priya, Sheldon, and Bernadette shared a pizza. Priya ate —
of the pizza, Sheldon ate 2 ofthe pizza, and Bernadette
ate the rest. What is the ratio of Priya’s share to Sheldon’s

share to Bernadette’s share?

Rob and Jay cut a 45 ft. long board into two pieces. The
ratio of the long piece to the short piece is 7:2. What is
the length of the short piece?

mYow

.

.

MmOoowMm

9:64
3:167T
6:16
3:16
1:27T

9:64:1
3:16:2
6:16:4
3:8s1
1:213

10
12
14
15
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INTERMEDIATE ALGEBRA AND
COORDINATE GEOMETRY
QUESTIONS



ABSOLUTE VALUE & INEQUALITIES

Absolute Value: The distance from o (always positive)
Example: |-71=7
Note: When working with an equation or inequality with an absolute value, remember that all

negative values inside of that absolute value will become positive. That said, it’s important to

consider exactly what is allowed inside of the absolute value bars. Then find those values of

x that will produce the values that are allowed.

Example: |3x + 5| =11

3x+5<1land3x+5=-11

xszandxz_%6

Inequalities: The alligator is hungry and always eats the BIGGER value
Example: lislessthanz 1<2
Tips: When you divide an inequality by a negative number, reverse the inequality
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Example Problems

45.

46.

47.

If -8 <x <8, then which of the following must be true?

A.x?<8
B. 8x>64
C.x3>8
D.|x+3|<11
E. x2>=8

Which of the following is equivalent to the inequality
4x -8 >8x+167

A. x<-6

X >-6

0w

X<-2

o

X>2

X<6

e

Which of the following inequalities defines the solution

set for the inequality 18 - 3x <10 ?

A.

kel
A

0
5
A
|
w|w w|o o|w w|o w|o
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48. If|3x-5|<4,whatis the value of x?

A = =x=3
3

B. X<3
c. x= —
3
1
D xs —
3
E. x=3

49.  Which of the following graphs represents the solution set

of the inequality | x | > 3 on the real number line?

| | | O L L L L L o | | |
A. I A A
6 5 4 -3 2 -1 0 1 2 3 4 5 6
B e N A B B B B e
. 6 5 4 -3 2 -1 0 1 2 3 4 5 6
<. | | | | | | | | o | | |
T 1T T T T T T T Y 1 1 1
C 6 5 4 -3 2 -1 0 1 2 3 4 5 6
< L L O | | | | | o l l (-
<« T ¥ YT ”
D 6 5 4 -3 2 -1 0 1 2 3 4 5 6
| | | 0o l l l l l l l l (-
E L A L e e
6 5 4 -3 2 -1 0 1 2 3 4 5 6

50.  Which of the following is an irrational number that is

a solution to the equation | x2-13 | - 3=0?

2
J10
4
5J2

23

MmOoOowMm
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POWERS, EXPONENTS & ROOTS

Multiplying Exponents: When two powers have the same base, add the exponents
Example: x* % x° = x*P
x°x %% =x°

(xxxxxxxxx)x (XX x%X)

x5 x x®

Dividing Exponents: When two powers have the same base, subtract the exponents

a

X b
Example: = =x°
X

5
% = 5%=125
5X5X5X5X5
5x5

=5%=125

Negative Exponents: A negative exponent means that that the exponential term is on the wrong
side of a fraction. When you see a negative sign in the exponent on the
ACT, you will most likely just make the exponent positive and move the

entire term into the denominator, leaving 1 in the numerator.

b 1

s ;
E { 372= i = i
xample: 32 9
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Two exponents, one base: When one exponent is raised to another exponent, multiply the exponents

(Xa)b - Xaxb
3\5 = 415
Example: @) =a 1
(afz)s =glo= ;
Distributive Property: If a base has more than one element, apply the exponent to each element.
(y)=x* X y*
Example: 6°=(3x2)°=3°x2°
Base raised to power of 0: Any base to 0 power always equals 1
x°=1
Example: 100°=1
Positives, negatives: Any negative number to an even power is positive
Any negative number to an odd power is negative
(-)r=1,if niseven
(-1)?=-1,if nis odd
Examples: (1)P=1

(-)r=-1

1

Fractional Exponents: an is the same as taking the nth root of a

1
Examples: J292 = a9 =7
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Example Problems

51. (3x%)3 is equivalent to:
A. x
B. o9x¢
C. 9x°
D. 27x¢
E. 27x°
52.  Forall a>1the expression ?La: is equivalent to what?
3a
A. 12
B. -a?
C. a?
1
D. - pel
1
E. =

53. In the set of real numbers, what is the solution of the

equation 8% = 47

A - —
3
B. - —
4
c. - —
D. 0
E. —
7
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54.

55.

56.

57.

Which of the following equations expresses ¢ in terms of
a for all real numbers a, b, and ¢ such that a*=b and b?

=c?

A. c=a
B. c=a%”
C. c=4a"

2
D. c=2

3
E. c=a

Which of the following expressions is equivalent to

(2x*)(x?y* +3xy) ?

2x%y? + 3x%y
2x4y? + 3x3y
2x%y + 6x%y

2x4y? + 6x3y

Moo WwPx

2x4y? + 2x2%y

Which of the following expressions is equivalent to
(_X3y5)7?

A. Xloylz

7X21y28

_Xloylz

_XZIYSS

moow

X21y35

The solution set of Jx—3 > 7 is the set of all real

numbers x such that:

X >52
X > 49
X <52

x>8

moowH

X>2
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FACTORING AND SOLVING QUADRATIC FUNCTIONS

“FOIL”: (x+a)x+b)=x2+(b+a)x+ab

Example: (x+2)(x-3)=x2-3x+2x 6=x2-x-6

Difference of Squares: a?-b?=(a+b)(a-b)

Example: (a-3)(a+3)=a%-9

Perfect Square Trinomials: (a+b)2=(a+b)(a+b)=a%+2ab+b?
(a-b)2=(a-b)(a-b)=a%-2ab+b?

Examples:

(x+2)2=(x+2)(x+2)=x2+4xX+4
W-32=(W-3)(W-3)=w2-6w+9

Example Problems

58. When asked how many cats he had, Bashir said, "If you
square the number of cats I have and then subtract 21
times the number of cats I have, the result is 46." How

many cats does Bashir have?

A. 15
B. 23
C. 24
D. 30
E. 33
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59.

60.

61.

When (3% — 2)2 is written in the form ax? +bx + ¢,

where a, b, and c are integers,a+b+c=?

4
1
7
11

19

mYowx

What is the sum of the 2 solutions of the equation
x2+x-10=07

-8

-4

mYowx
A

What are the values for x that satisfy the equation
(2x+a)(x—-b)=0"

A -Zandb
2

B. 2 and-b
2

c -aandb

D. -—b
2

E aand-b
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FUNCTIONS

Functions are operations in which you input one value (usually represented by x) into an equation to get an output

(usually represented by f(x) or y) . They can tell you to do anything.

Let’s do a couple examples with this function { (x) = 2x2 + 3:

What is the value of f (3)?

Whatever is inside the parentheses always goes in for x
f(3)=2(3)+3

f(3)=21

In other words, if , then x = 3, then y = 21.

If f (p) = 75, what is the value of p?

This gives us the result (the y-value) and asks us to solve for a variable (the x-value)
f(p)=75

2p?+3=75

p=6and-6

In other words, if y=75,thenx=6o0rx=-6

What is the value of f (x + 3)?

Again, whatever is inside the parentheses always goes in for x
f(x+3)=2(x+3)2+3

f(x+3)=2(x2+6x+9)+3

f(x+3)=2x2+12x+21

In other words, if x = x + 3, then y = 2x2 + 12x + 21.
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What is the value of f (f (1))?

Now we have two functions to solve but the same rules apply. Start with the inside parentheses and we are going to have
to solve it twice.

f@=2?+3=5

Then f (1)) =f (5)

f(5)=2(5)* + 3=53

In other words, if x = 1, then y = 5 and then if x = 5, then y = 53

Example Problems

62. A function {(x) is defined as f(x) = -8x2. What is the
value of {(-3)?

-576
79
57
72
192

MO oW

63. Iff(x)=x2—2x+1and g(x) = 2/%, then what is
the value of g(9) « £(2)?

MO oW
w

12
64. Iff(x)=x%+5x—6,whatis the value of f (x +2) ?

7X + 8
x2+9x+8
X2+ QX + 4

x%2+5x -8

MO oW

X2+ 4X-6

65. Hf(x)=2x2+3x-5,thenf(-3)="

-32

MO oW

22
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"FUNKY"” FUNCTIONS

Example: Ifyou are given the equation x y = 2x -y and are asked to solve 3 2, you would just substitute based on

the symbols and position of the numbers.
3 2:2(3-
3 2-4

Example Problems

66. Let the function f (a,b) be defined as f (a,b) = a? — b?
Forallxandy, f((x +y),(x—y)) =?

A. 4xy

B. 2x2+2y?

C. 2x2+ 4xy +2y?
D. x2+2x+y?

E. 2x?2-2y2

67. Let the operation a*b be defined as a2 + 2b + 3.
What is the value of 2¢4?

A. 3
B. 9
C. 11
D. 15
E. 23
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GRAPHICAL TRANSFORMATIONS
OF FUNCTIONS

Base Function:
Amplitude Increase:
(Vertical Stretch)
Amplitude Decrease:

(Horizontal Stretch)

Horizontal Shift Right:

Horizontal Shift Left:

Vertical Shift Up:

Vertical Shift Down:

y = 1)

y = 3f(x)

All y values multiplied by 3

y =1/2{(%)

All y values multiplied by %
y=1(x-2)

All points shifted two to the right
y={(x+1)

All points shifted one to the left
y=1(x) +2

All points shift up two

y=109- 4

All points shifted down four
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Example Problems

68.

69.

The graph of y = %2 is shown in the standard (x,y)
coordinate plane below. For which of the following
equations is the graph of the parabola shifted 2 units to
the left and 5 units up?

y=(x-2)*+5
y=(x+2)?-5
y=(x+2)?+5
y=(x+5°-2
y=(x-2)*-5

Moo W

One of the following is an equation of the linear relation
shown in the standard (%,y) coordinate plane below.

Which equation is it?

y=4%+3
y = -4x

y=3%x-2
y=3x+2
y=3%X+4

MU O
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MATRICES

Matrix Addition:
Matrices of the same dimensions can be added by adding the numbers that have the same position in the matrices.

Equation form:

all alZ bll b12 all + bll alZ + blZ
+ =
aZI a22 b21 b22 a21 * bZl aZZ + b22

Matrix Multiplication:

In order to multiply two matrices, the number of rows of the left matrix must equal the number of columns in the matrix

to the right.

For example, a 3x2 matrix can multiply a 2x3 matrix, but not a 3x2 matrix since there would be 3 rows in the left matrix

and 2 columns in the right matrix.

Matrix Multiplication is an operation completed as follows:

a_ a b b a b +a_b a b +a_ b
11 12 11 12 11 11 12 21 11 12 12 22
X =
a._ a b b a b +a_b a b +a_b
21 22 21 22 21 11 22 21 21 12 22 22
All other matrix operations will be defined on the test.

Matrix Multiplication Lesson:
The most important thing to remember about multiplying matrices is that humans made this up. It is simply a way of

combining and organizing data, with a simple set of rules for construction.

A matrix is constructed in a row by column fashion. To name a matrix, you state: number or rows, by number of

columns. Examples: 3 rows X 2 columns= 3x2 matrix 2 rows X 3 columns=2x3 matrix
' 9 _-\ - —\I
v \ > E -
) -\ 2 \ -
! v A }
> b 3 L_ -

NS

taven§ -
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One can multiply two matrices if and only if the number of columns in the first matrix is equal to the number of rows in the sec-
ond matrix.

As you can see by the highlighted “3s” above, you can multiply these two matrices.

If the matrices were 2x2 and 3x2, you could not multiply them. Example 1:

Multiplying Matrices

2x2 Matrices Multiplication

(Pa N e\uawnn 2
A}

Vv J

poew | 3 - \:l ‘3\ (NN PN ) GY > A o ' __)
* o B,
Rew 2 [5 l} 8- ﬂ("\"(ln\ (‘\(S) () 3 '8

The Process
Q \ X ¢ ovamn \ (‘YO' L‘“\
o\
Qo w 1 X coluren L. ("w %\ﬂ‘)
°

Q x coown ) (ganoM ety
PO Gl L gaon LICU L

Example 2:
Multiplying !vlauk:es Columh column
Demonstration #2 \ 2
vV Y

AT (V) (-2) 3 CYEISNIC Y R (7)) 3 U
CHWRUNACNED) (AN U D)+ ()t — -2 =34

The Process
PR TARTE S (~op EFT)
y \Wrr 1L (fop R ant)
tow 2 ¥ colum® ! (Bnot LEFT)
pWN L
" 1 0N 0™ %N\
RL‘V‘ L LQ\VM"‘ (e
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If using colors helps you master this process, practice a few of the examples with colored pencils or pens. Once you get the hang

of it, practice without colors, since you won’t be using color differentiation on the official exam.
Here’s a good method to organize the process:
Draw circles around each row, and draw boxes around each column. As you go through the process, cover the row and column

that you are not using, to focus on the row and column that you are using. When you are entirely done using row 1, cross it off

and move on to row 2.

2 £
3 S
= 7\ (2 GX) (3)(e) + (3-(;Tl 13 v
Raw | Q j} I X | I5 I| 1] \ - ¥
. - \
/1 I \\ ] l 2| | | ()Y f'.)(\?i*(‘*!.’|
Rew2 | S ) I li;l' (SR -

On the ACT, you may see a question that presents a matrix and asks you to calculate the determinant. It may also give you a

matrix with a missing variable and the matrix’s determinant, asking you to solve for the variable.

First of all: What is the determinant?

The determinant is a numerical value that proves useful in any field involving multiple interacting variables. People who work in
data analytics, statistics, engineering, and other math-based professions, use determinants to help manage large sets of interact-

ing data.

In our case, the determinant can be useful in either finding missing values in a matrix or simply answering an ACT question

correctly!

To calculate the determinant of a 2x2 matrix, you cross multiply the top left term by the bottom right term and subtract the
product of the top right term and the bottom left term. These variables are labeled a, b, ¢, and d in the example below. The first

example uses variables, and the second example demonstrates the process with numbers.

% (08) = (oc)

g‘% (D) -3G-D =83 =5

In the case of the second example, you can conclude that the determinant of this 2x2 matrix is 5.
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Example Problems

70.

71.

S equals

o)

By definition, the determinant

(@]

ad — be. What is the value of @X &y when x =-2

andy=17?
A. -58
B.

C.

D. 22

E. 32

1
What is the matrix product [2] CZ -1 j
4

Ceo)

o N
[e)eXe)
NN

w

m
f ;.ON‘
N O
N O
-/
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LOGARITHMS

Logarithms are the inverses of exponential functions.
Put more simply, log, a = ¢ asks: b to what power ¢ equals

a?
Solog, a = ¢ can be rewritten as b¢=a

Rules of Logarithms
Power Rule log,a®=c-log,a
Product Property log, (ac) =log,a +log,c
Quotient Property log, - =log,a-log,c

Logarithms Lesson

Having nothing to do with either logs or rhythm, logarithms can be a source of confusion for many students on the
ACT. While you’ve likely seen them before, chances are you might not remember exactly how they work. Luckily, the

log problems on the ACT are all relatively simple, and they only test a basic understanding of the log concept. So, while
you might be initially put off by a problem containing the not-so-familiar “log” symbol, these questions are often some
of the easiest on the test and should be considered easy improvements you can make to your score. By understanding a
few simple facts about logs, you'll be able to get these questions right 100% of the time and help boost your math section

score!

WOOHOO!

The most essential thing to remember about logarithms is the following idea:
10939 =2

3%=9

The two equations above represent the same idea, but one is in log form while the other is in exponent form. You can
always switch between log and exponent form in the way shown above, and that’s more or less all you need to know for
the ACT.

For instance:

log,8=3

25=8

log,16=2

4°=16

And so on and so forth. Note that you need not understand exactly what the log function does; just think of it as another

way of expressing an exponent. On the test, you should almost always convert any logs you see into exponent form, as
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Now let’s see an example with a variable in it!
If log 81 = 2, what is the value of x?
In log form this might look intimidating, so let’s convert it to the more familiar exponent form:

log81=2
x*=81

Now using some simple algebra, you can solve for x to find x = +9.

NOTE: Log bases (the little subscript number next to the “log”) can never be negative numbers. For this reason, the solution x =

-9 for the above equation is not valid. Thus, the answer is only x = 9.
Sometimes the variable might have a coefficient or be part of a parenthetical term. Let’s see examples.

log, 64 =3
(2x)%=64
8x%=64
x°=8

X=2

OR
1ogX749=2
(x-4)*=9
(x-4)(x-4)=9
x2-8x+16=9
x*-8x+7=0

(x-7)(x1)=0
x-7=0 and x-1=0

x=7 and x=1

NOTE: Plugging in the solution x = 1 gives us a negative log base, which (as we discussed above) is a big no-no. Therefore, the

only valid solution is x =7. And that’s the gist of it! That’s how you solve log problems on the ACT!
Before you're off solving log questions left and right, there are a few other important things for you to know:

You might run into a log that doesn’t have a base. It'll look like this:
log100=2

When the log has no base number, we assume it to be base “10”. So the equation above actually says log, 100=2

Also, you can evaluate logs using your calculator. For instance, if a question asked you the following:

If log27=x, what is the value of x?

Use your graphing calculator: On a TI-84 plus, click the MATH button, scroll down to the

function “logBASE” and input the number to easily solve the problem. Try it out on your calculator!
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Example Problems

72.

73.

74-

Which of the following is a value of b that satisfies

logb 27 =37

MO oW
’C—‘)QO()J

If x =3 and y = 9, what is the value of logs (i) ?
Yy

A. -1
1
B. —
2
C. 1
D. 2
E. 3

Iflog, x =z and log, y =w, then log, (xy)??

Z+W
z2w?
2(z+w)

2ZW

MO oW

W
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COMPLEX NUMBERS

Complex numbers are expressions that involve the imaginary number i. They are usually expressed in the general
form a +bi, where i=/ (1) . Imaginary numbers are essentially used most frequently to rewrite a radical when there is a

negative number inside.

For example, /(-4) = /4 « J(-1) = 2i.

On the ACT, it’s important to remember that i2=-1.

Powers of i repeat in groups of 4.

That is:

The ACT will sometimes ask you to find large powers of i, for example 1?3, We use the above pattern and recognize that
4 goes into 23 five times with a remainder of 3. There are then 3 more i terms that must be multiplied in to reach 23. We

then know that the 231 is the same as the 371 in the repeating pattern.

Thus, i#2=-/(-1) .
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Example Problems

75.

76.

Which expression is equivalent to (3+21)(4-31)?

A.
B.

C.
D.
E

18-1
6-1
6+1i
18 +1
12-1

What is the value of 3i%?

A.

moow

-3i
6-1
6+1
18 +1
12-1

Page 130 @



COORDINATE GEOMETRY

Distance Formula:

Common mistakes include:

How to find the distance between two points (think of making a right triangle out of

the two points and using the Pythagorean Theorem).

D=J/(Y,-Y ) +(X,-X)

» (x,,7,)

1) Mixing up y1 and y2 or x1 and x2, which is why it is important to establish your coordinate points, as shown in the

example above.

2) Making sign errors, so be sure to keep track of your positive and negative signs.

There is another easy way to look at these problems. Notice that the distance we are looking for makes the hypotenuse

of a right triangle if you draw in the other lines. We can easily measure the change in the x direction and y direction, and

«_»

then use the Pythagorean theorem to calculate our distance “c”.

a.¥) 9 WQMM(‘CW "

. 2
e 4 o+ b? =0
we e 100G Yor

A

e wa?mmse “o”
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Midpoint Formula:

How to find the midpoint of a line segment

v, *y,
2 /
(x,v)

x1+ x2 (xz,yz)

2

Sometimes the ACT will give you an initial point and a midpoint, and ask you to find the end point. Your question could look

like this:

Find the endpoint of line segment AC, given point A (2,9) and midpoint B (4,6)

A A(z,‘l}

midph ifct forvaula

X, %2 \f‘lz
——"-L )
z
B(‘l,&) _ . o
e fnow Rt B S WMWM)
(x,4) and o YN0 s COOBINGALS
cLxg of B, 50 We Can 30
potewing:

A

Lines:

Slope-Intercept Form:
Point-Slope Form:
Standard Form of a Line:

Collinear Points:

.(z,2) B (u,@) C?-(Xz;“b)
S St
Y mapoitt (x,Y4)

1?11_\‘ :}33&0

9" q‘.%::\;

axky 38 %3:3
Xa:b

Have a consistent slope - so the “rate of change” is constant. Therefore, a linear
function will have the same slope between any two points.

Parallel lines have the same slope.

Perpendicular lines have opposite reciprocal slopes.

Horizontal lines have a slope of zero and are expressed as y = a, where a is a constant.
Vertical lines have an undefined slope and are expressed as x = a, where a is a constant.
y = mx + where m = slope and b = y-intercept.

y -y, =m(x-x), where m = slope

Ax + By, where A is a positive integer and B and C are integers.

Points that lie on the same line.
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Example Problems

77.

78.

79.

In the standard (x,y) coordinate plane, point M with
coordinates (5,4) is the midpoint of AB, and B has
coordinates (7,3) . What are the coordinates of A?

(17,11)
9.2)
(6,35)
(35
(-3,-5)

MmO oW

In the standard (x,y) coordinate plane, point A has
coordinates (2,3) and point B has coordinates (5,7).
What are the coordinates of the midpoint of AB?

(25
(35,5
(35,7)
&7)
(7, 10)

MY oW

In the xy-coordinate plane, lines ] and q are
perpendicular. If line | contains the points (0,0) and (1,2),
and line q contains the points (1,2) and (o,t), what is the

value of t?

moowH
e}
(9]
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80.  Line n (not shown) is perpendicular to line m and
shares a y-intercept with line m. Which of the following

points is on line n?

(©3)

(-2,0)

(-6,8)
(-3,5)
(2,6)
(3,0
6,-2)

MO oW

81.  The points (1,3) and (7,11) are endpoints of a diameter of
circle O in the standard (x,y) coordinate plane. What is
the length of the radius of circle O?

10
14

MY oW
[Oa}
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PLANE GEOMETRY AND
TRIGONOMETRY QUESTIONS



ANGLES

Vertical Angles:

Linear Pair:

(Supplementary
Angles)

Angles formed by

Parallel Lines:

Right Angle:

Complimentary

Angles:

Vertical angles are formed by two
intersecting lines or segments and are

always congruent.

Two angles that form a line are equal to

180 degrees.

Angles that are congruent:

Alternate Interior Angles (Ex. 3 & 6)
Alternate Exterior Angles (Ex.1 & 8)
Corresponding Angles (Ex. 1 &5)
Angles that add up to 180 degrees:
Same Side Interior Angles (Ex. 3 & 5)

A right angle measures 90

degrees.

Two angles that add up to 90

degrees.

a=candb=d

a® b°

a+b=180°
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Example Problems

82.  Inthe figure below, lines m and n are parallel,
transversals r and s intersect to form an angle of
measure x°, and 2 other angle measures are as marked.

What is the value of x?

T S
m
65° 100°
n
XO
A. 15
B. 25
C. 35
D. 65
E. 80

83.  What is the degree measure of the smaller of the 2
angles formed by the line and the ray shown in the

figure below?

(4% + 6)° 2x°

o

A. 14

B. 28°

C. 29°

D. 58°

E. Cannot be determined from the given information

84. In the figure below, Bis on AC, E is on DF, AC is parallel
to DF, and BE is congruent to BF. What is the measure

of £ DEB?
A O C
35

?

D F
E

A. 35°

B. 135°

C. 145°

D. 155°

E. 215°

Page 137 @



TRIANGLES

Angles:

Area:
Area of Equilateral

Triangle:

Triangle Inequality
Theorem:
Equilateral Triangle:
Isosceles Triangle:
Proportionality in

Triangles:

Pythagorean Theorem:

Pythagorean Triples:

Examples:

The inside angles of a triangle always add up to 180 degrees.

a+b+c=180°

A= % (base * height), where is the length of a side.

NE

A= " s?, where 1is the length of a side.

The sum of the two shortest sides of a triangle is always greater than the length of the third side.
All three sides are equal and all three interior angles are 60 degrees.

Two equal sides. Base angles (angles across from the congruent sides) are equal.

In every triangle, the longest side is opposite the largest angle and the shortest side is
opposite the smallest angle.

a?+b? = c? where a and b are legs of a right triangle, and is the hypotenuse.

Three integers that, as side lengths of a triangle, form a right triangle.

3/4/5 or any multiple (6/8/10, 15/20/25, 30/40/50)

5/12/13 or any multiple

8/15/170r any multiple

7/24/25 or any multiple

Page 138 @



Similar Triangles:

Example:

45-45-90 Triangles:

(Isosceles Right
Triangles)

30-60-90 Triangles:

Triangles that have the same angle measures but different side lengths. If two corresponding

angles are equal, the corresponding sides are proportional to each other.

A 3/4/5 and a 6/8/10 triangle must be similar because have the same ratios

Have the following ratio of side lengths:

Have the following ratio of side lengths:

2X

o

] 60
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Example Problems

85.

86.

87.

88.

In AABC, the sum of the measures of ZA and
2B is 47 degrees. What is the measure of 2C?

43
86
94
133
223

MY 0w

In the right triangle AACE below BD, is parallel to AE
and is perpendicular to EC. What is the length, in feet,
of AE?

A. 10 A \

B. 12 2

C. 15 5 B \’
D. 16 3

E. 18

For AFGH, shown below, which of the following is an

expression for y in terms of x?

A. x+4 H
B. Vx?+4
c. Jx*+8 4 vy
D. Vx%2-16
E. Jx*+16
F X G

A triangle with a perimeter of 95 inches has one side

that is 20 inches long. The lengths of the other two sides

have a ratio of 2:3. What is the length, in inches, of the

longest side of the triangle?

20
30
40
45
50

Moo W
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89.

90.

91.

In the right triangle shown below, what is the value of x?

moowms
© o N U A
=
O

Two trees are planted next to one another on level
ground such that at a certain time of the day, their
shadows meet at the same place. One tree is 8 feet tall,
the other is 4 feet tall. The length of the shadow of the
taller tree is 6 feet, as depicted in the figure below. What
is the length of the shadow of the shorter tree?

—_

Moow
g N W N

——

Points A and B lie on the circle below, where central
angle £ ACB measures 130°. What is the measure of
£BAC?

A
A. 1%5° k
B. 25°
C. 45° Q
D. 5o°
E. 60°
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CIRCLES

Area of a Circle: A = qur?

Central Angles: The central angles of a circle add up to 360 degrees.
Circumference of a Circle: c=2mrorc=md
Area of a Sector: s X T where n is the central angle
Arc Length: s X2mror g xmd, where n is the central angle

'/ ~
N
~
~
~
\\\ ao
\\
Arc » de < Sector
//Co
4
4
7’
’
’
4
~ td
~ ’
~ ’

Page 142 @



Example Problems

92.

93.

o4.

Square ABCD has a perimeter of 8. What is the

circumference of circle 0?

A
A. w
B. 2m
C. a2nd2 O
D. 4n
E. Cannot be determined from
the information given. C

What is the arc length of a sector of a circle with a

central angle of 45° and radius of 8?

A. &

B. 2m
C. 4m
D. 3m
E. 8=n

A 4-inch by 6-inch rectangle is inscribed in a circle as
shown below. What is the circumference of the circle, in

square inches?

A. nJ10

B. 2nJ10 6
C. anJ13

D. 1om

E. 13m 4
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95.

96.

In the standard (x,y) coordinate plane below, the
vertices of the square have coordinates (0,3), (6,3) (6,9),
and (0, 9). Which of the following is the area of the

circle that is inscribed in the square?

Yy
(0,9 6,9
37
o / \

A.
B.
C. 9gm
D. 12m K /
E. 36n (0,3 6.3)
x

Points A and B are the endpoints of the diameter of a
circle with center C, as shown below. Point D is on the
circle, and measures 30°. The shortest distance along
the circle from A to D is what fraction of the distance
along the circle from A to B?

1
A =

12 D

1
B3

30°

1 A B

(o - C
. 6

5
D 6
e 2

12
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QUADRILATERALS

Interior Angles:

Area of Square:
Diagonal of Square:

Area of Rectangle:

Perimeter of a Rectangle:

Area of Parallelogram:

Angles in Parallelogram:

Area of a Trapezoid:

Always add up to degrees

d° c®

a+b+c+d=360°

A =side x side, where is the length and is the width

side xJ2

A =length x width

P =2l + 2w, where | is the length and w is the width

A =base x height

(note: height is NOT equal to width, unless it is a rectangle, and the height

must be perpendicular to the base)

height

base D

Opposite angles are equal

Median x Height or b+b, xh
2
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Example Problems

97.

98.

99.

100.

A rectangle has an area of 32 square feet and a
perimeter of 24 feet. What is the shortest of the side
lengths, in feet, of the rectangle?

MY oW
o N W N

The 6-sided figure below is divided into 4 congruent
squares. The total area of the 4 squares is 64 square

inches. What is the perimeter, in inches, of the figure?

20
24
N
40
64

MY oW

The trapezoid below is divided into 2 triangles and
1 rectangle. Lengths are given in inches. What is
the combined area in square inches, of the 2 shaded

triangles?

8
16
24
32 16
64

Mgow s

In the standard (x,y) coordinate plane below, the
points (0,0), (7,0), (4,5), and (11,5) are the vertices of a
parallelogram. What is the area, in square coordinate

units, of the parallelogram?

Y| &5 (11,5)
A. 15
B. 25
C. 30
D. 35
E. 55 .
(0,0) (7,0)
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POLYGONS

Area of a Polygon:
Sum of Interior

Angles of a Polygon:

Interior Angle of a Polygon:

1
A= Y aP, where a is the apothem and P is the Perimeter.

Sum = (n - 2)180, where n is the number of sides.

a+b+c+d+e+f=(n-2)180

(n-2)180
, where n is the number of sides

Interior Angle =
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Example Problems

101.

102.

103.

The measure of each interior angle of a regular polygon
with n sides is (r%%o degrees. What is the measure of

each interior angle of a regular polygon with n sides, in

radians?

A (n-2)m
4n

B. (n-2)m
2n
(n-2)m

C. 5
-2)27

p, 2
n
-2

g, o2en
n

In the figure below, ABCDETF is a regular hexagon.
What is the value of x?

A B
A. 60
B. 90
C. 100 F C
D. 120
E. 160
E D

The average of the measures of the interior angles of a
polygon is 135°. Which of the following polygons has
this property?

A. Triangle
B. Rectangle
C. Pentagon
D. Hexagon
E. Octagon
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THREE-DIMENSIONAL SHAPES

Surface Area of a Sphere: SA = 472
Surface Area of a Cylinder: SA = 2mr2 + 27rh
Surface Area of a Prism: Sum of the areas of all sides

SA =2(lw + hl + hw) or:
SA = 2B + Ph, where B is the area of the base, P is the perimeter of the base,

and h is the height of the prism.

Volume of a Sphere: V= % mrd
Volume of a Cylinder: V = mrzh
Volume of a Prism: V=lxwxh
Volume of a Cube: V = side?
Diagonal of a Cube: side /3
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Example Problems

104.

105.

106.

The height and radius of the right circular cylinder
below are given in inches. What is the volume, in cubic

inches, of the cylinder?

B. 127

C. 18m 4

D. 36m -
E. 72m

If the volume of a given sphere is equal to its surface

area, what is the radius of the sphere?

—_

MY oW
O OO NN W

What is the radius of a sphere circumscribed around a

cube, if the volume of the cube is 27?

A. 2J2

B. 2V3

c. 33
2

D. 3v2

E. 4J3
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TRIGONOMETRY

Right Triangle Trigonometry (SOH CAH TOA)

opposite
SOH= sin© = Fvootenus

ypotenus

Hypotenuse

CAH= cos@= -dacent Opposite

hypotenus

S)

TOA = tan © = m Adjacent

adjacent

Basic Trigonometric Identities

tan (©) = %((2
sec (O©) = #@
ese (0) = sinl(e)
_ 1 cos (o)
cot (©) = e Y o ©
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Pythagorean Identities

sin? (©) + cos2 () =1
1+tan2 © =sec2 ©

1+cot?© =csc2O
Graphing Trigonometric Functions
f(x)=Asin(Bt—-C)+D

Amplitude = A

27T

2t g
Period = B ( B for tangent)

Normal Period of Sine & Cosine: 27

Normal Period of Tangent: 7

Phase Shift = %

Vertical Shift =D

For our purposes sinusoidal functions are those that have the general form:

f(x)=A sin (Bt-C) +D

When graphed on a coordinate plane, sinusoidal functions take the shape of a wave. There are only a few important

things to remember about these functions.

First, the wavelength/period of the function can be measured as the distance from one peak of the wave to the next peak

or from one trough to the next.

Second, the frequency of the function is the inverse of the wavelength: 1/wavelength.

Finally, the amplitude of the function is represented by the variable A, the number that appears directly in front of the

sin function and is the height of the total function.

-~

Wavelength / Period 2x

-

-

I

Amplifude

-~

-

b 4
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Example Problems

107. The dimensions of the right triangle shown below are

given in meters. What is cos (©)?

a
A+
B. — C
c B
c.E S)
C
A
b
D. —
a
E. —
a

108. For the right triangle shown, sin (a) cos () =

A. A
i
B B B
A
a
C —_ a
c C
AZ
D. B
AZ
E. 5

109. For the trigonometric function f(x) = 8tan (27x 5) + 6,
what is the period?

A =
2

T

B J—
2

c 1
4
JT

D. —_—
4

E 27
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