
The SAT & PSAT 
Course Book 
Math 

Focusing on the Individual Student 

Instructor’s Edition

SAMPLE



Copyright Statement 

The SAT & PSAT Course Book, along with all Summit Educational Group Course Materials, 
is protected by copyright. Under no circumstances may any Summit materials be 
reproduced, distributed, published, or licensed by any means.   

Summit Educational Group reserves the right to refuse to sell materials to any individual, 
school, district, or organization that fails to comply with our copyright policies.   

Third party materials used to supplement Summit Course Materials are subject to copyright 
protection vested in their respective publishers. These materials are likewise not reproducible 
under any circumstances.   

Ownership of Trademarks 

Summit Educational Group is the owner of the trademarks “Summit Educational Group” and the 
pictured Summit logo, as well as other marks that the Company may seek to use and protect 
from time to time in the ordinary course of business. 

SAT is a trademark of the College Board. 
PSAT is a trademark jointly owned by the College Board and the National Merit Scholarship. 

All other trademarks referenced are the property of their respective owners. 

Copyright ©2016 Summit Educational Group, Inc.  All rights reserved. 

ISBN: 978-0-578-16659-9  

SAMPLE



CONTENTS 

TEST-TAKING FUNDAMENTALS

About the SAT 2
Your Commitment 3
PSAT and SAT Test Structure 4

MATH OVERVIEW 

The SAT Math Test 8 
The PSAT Math Test 9 
Question Difficulty 10 
Scoring and Scaling 12 
Setting Your Goal 13 
The Instructions 14 
Working Through the Math Test 15 
Problem-Solving Tools 16 
Plugging In 18 
Choosing Numbers 19 
Using Your Calculator 21 
Grid-In Questions 23 

PROBLEM SOLVI NG A ND DA TA  ANA L YS IS 

Percents – Part 1 28 
Percents – Part 2 30 
Ratios 32 
Proportions 34
Units and Conversion 36 
Statistics – Average (Mean) 40 
Statistics – Median, Mode, and Range 42 
Data Relationships 44 
Data Collection and Conclusions 48 

Problem Solving and Data Analysis Practice 54 

SAMPLE



HEART OF ALGEBRA 

Algebraic Expressions 64 
Algebraic Equations & Inequalities 66 
Absolute Value 70 
Systems of Linear Equations 72 
Slope 78 
Graphs of Linear Equations 80 
Graphs of Linear Inequalities 84 
Creating Linear Models 86 
Interpreting Linear Models 88 

Heart of Algebra Practice 96 

PASSPORT TO ADVANCED MA T H 

Equations with Fractions 106 
Equations with Exponents 108 
Equations with Radicals 110 
Functions 114
Graphs of Functions 116 
Quadratic Equations 120 
Graphs of Quadratics 124 
Polynomials 128
Nonlinear Models 132 

Passport to Advanced Math Practice 140 SAMPLE



ADDITIONAL TOPICS IN MA T H 

Reference Information 150 
Angles 151 
Triangles 154
Circles 158 
Volume 162 
Trigonometry 164
Complex Numbers 168 

Additional Topics in Math Practice 176 

ANSWER KEY 184 

Explanation of Instructor’s Edition Notes:

• Throughout this book, helpful hints are included in green. Students 
will not have these notes in their version of the textbook. 

• Answers are located at the bottom of each practice page. 

• Selected attractor answer choices are denoted by the symbol      . 

• Additional questions are indicated by the symbol       . 

These questions can improve understanding or expand skills and 
are not pertinent to solving the main problem. 

?

SAMPLE



16      MATH OVERVIEW 

Problem-Solving Tools 

You need a set of several strategies for solving different types of SAT Math problems. Learn to 
adapt and try different strategies when you get stuck on a problem.  

 Write in your test booklet.

You have space in the test booklet for a reason. Use it.

Be a proactive test-taker. Extract key pieces of information and write them down; write
down the solution steps; draw a graph; make a table; label geometric figures; cross out
incorrect answers. Practice this skill throughout your test preparation. You’ll find yourself
making fewer careless mistakes and clarifying solutions.

 Don’t erase.

Don’t waste time erasing calculations that you’ve mangled; just put a slash through them.
It’s faster.

 Irrelevant information

On rare occasions, an SAT math question will contain information that is not required to
solve the question.  If you’ve solved a question without using all of the information in the
problem, it’s very possible that you’ve done everything right.

 Use process of elimination (POE).

If you can’t get to the right answer in a straightforward manner, look to eliminate answer
choices. Consider the values and situation in the question, and eliminate answer choices
that cannot logically work. The more answer choices you can eliminate, the greater
advantage you have.SAMPLE



     MATH OVERVIEW      17 
 

 

 

 Check your work, quickly.   

Do a quick check after you do each question. Don’t wait until the end of the section to 
check your work.  

The test writers predict potential mistakes by students and include those mistakes as 
answer choices. These answer choices are considered “attractors” because they seem 
correct if you do not fully understand or fully solve the question. 

Ask yourself: 

• Did I find the number the question is asking for? Did you find x, but the question asks 
for  2x + 4 ?  Did you find the radius, but the question asks for the diameter?  Don’t 
celebrate too soon! 

• Can I quickly verify my answer?  Can I use my calculator to verify?  Can I plug in an 
answer choice to a given equation?   

• Is my answer reasonable and logical given the context of the question? 

 

For the following problem, determine how a student might arrive at each of the incorrect 
answer choices: 

     x – 2y = 2 
     2x + y = 9 

For the system of equations shown above, what is the value of x – y ?   

A) –3 
B) 1 
C) 3 
D) 4 
 
How can you check your answer? 
 
 
Why are 1 and 4 included as answer choices? 
 
 
Why is –3 included as an answer choice? 
 

  

C

Plug in values for x and y into the original equations.

Those are the values of x and y, but the question is asking for 
the difference of x and y. 

-3 is equal to y − x. If you mix up the x and y values, you will 
mistakenly get this answer. 
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18      MATH OVERVIEW 

Plugging In 

As you progress through your preparation, you want to build your arsenal of SAT skills and 
strategies. Plugging In and Choosing Numbers are two of the most useful math strategies, 
providing you with a way to make abstract algebra questions more concrete and accessible, and 
allowing you to solve some very difficult questions.   

 Don’t get tunnel vision. If you can’t solve the problem in the forward direction, try to solve it
in the reverse direction by plugging in the answer choices.

y = –2x + 8 
 3y = 5x + 13 

Which ordered pair (x,y ) satisfies the system of equations shown above? 

A) (–1,10)
B) (6,1)
C) (1,6)
D) (10,–1)

 Plugging In can also be used on difficult word problems.

Mrs. Stone brings some toys to her second-grade class. If each student takes 3 toys, 
there will be 10 toys left. If 4 students do not take a toy and the rest of the students 
take 4 toys each, there will be 1 toy left. How many toys did Mrs. Stone bring to the 
class? 

A) 40
B) 74
C) 85
D) 91

C

C

In some cases, you can look at the answer choices 
to see what form of answer is needed. 
This can help guide your way to the solution. 

Test both equations!

Note that choice A (-1,10) works in the first 
equation, but in the second equation it results in the 
impossible statement 30 = 8, making it incorrect.

In each case, subtract the remainder from the answer choices. 
After subtracting 10, is the answer divisible by 3?
After subtacting 1, is the answer divisible by 4?

To solve algebraically, translate each statement into an 
equation, then set them equal to each other. 
t = 3x + 10 and t = 4(x − 4) + 1. SAMPLE



MATH OVERVIEW      19 

Choosing Numbers 

 Many SAT Math problems can be solved by choosing your own numbers for variables.  We
call this strategy Choosing Numbers. Learn to recognize questions that can be solved this
way.

 Choosing Numbers is most effective on math problems whose answer choices contain
variables, rather than constants. By Choosing Numbers, you’ll be able to turn the algebraic
expressions into hard numbers. Follow these steps:

1. Choose your own easy numbers to replace the variables.  For problems that involve
minutes or hours, for instance, you might try 60.

For problems that involve percents you might try  . 

2. Solve the problem using your numbers.

3. Plug your numbers into all of the answer choices to see which answer choice(s)
matches the solution you found in step 2.

4. If your numbers give you two or more correct answers, go back to step 1 and choose
different numbers. You do not need to recalculate the choices you have already
eliminated.

 Be careful to Choose Numbers that meet any restrictions in the question.

100
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20      MATH OVERVIEW 

 Stay organized by writing down the numbers you choose and the answers you get.

The substance iodine-131 decays at a rate of 50% per 8 days. If a hospital stores 500 
grams of iodine-131, which of the following represents the hospital’s remaining stock 
after t  days? 

A) ( )80.5 500
t
 

B) ( )5008 0.5
t

 

C) ( )0.5500 8
t

D) ( )8500 0.5
t
 

Choose a number for the number of days, t.  

Given that number of days, how many times did the amount of iodine-131 decay by 
50%? 

Given that number of days, how many grams of iodine-131 would be remaining? 

Substitute the number you chose for t  into the answer choices.  Which answer choice 
gives you the answer you arrived at in the previous question? 

If a machine can fill s cartons in one 24-hour day, how many cartons can be filled in t 
hours? 

A) 
24
st

B) 24s
t

C) 
24
t
s

D) 24st

When choosing numbers, 
use values that will work 
well with the situation in 
the question.  

Given a rate of 50% per 8 
days, what numbers 
might you choose for t ?  

Try starting with 16.

The substance will have decayed by 50% two times. We know this from 
the problem, which states that the substance decays by 50% per 8 days. 

The first 8 days would bring the sample to 250 grams, then the second 8 
days would give a final value of 125 grams. 

D

A Choose 24 for s. This would mean the machine can 
fill one carton per hour. 
Choose 3 for t (hours the machine is running).

Logically, we know that if the machine is working at 
this rate, it will fill 3 cartons in 3 hours. 

If we plug these values into the equations, only 
choice A will result in a value of 3. 

SAMPLE



MATH OVERVIEW      21 

Using Your Calculator  

You can use a calculator on only one of the two math sections, but even on that section fewer 
than half of the questions actually require a calculator.  

Your calculator can help you compute more efficiently, handle fractions more easily, find points 
of intersection, and more.  

A warning: your calculator cannot solve problems for you; it is only a tool. Your 
calculator is not always the right tool for the job. As you prepare for the SAT, learn to identify 
when the calculator is most useful and when it will just slow you down. Many questions in the 
calculator-allowed section do not require a calculator to solve. 

 We recommend the TI-83 and TI-84 series of graphing calculators, which are widely used in
American high schools. The following instructions are for those series of calculators. These
calculators include functionality for fractions, trigonometric functions, and graphing.
Although more advanced models exist, some of them are not permitted for use on the SAT.

Check the College Board website to see which calculator models are allowed for the test.

 Calculators follow strict order of operations. Use parentheses when entering a multi-step
calculation, key numbers in carefully, and check the display after each entry.

Calculate each of the following, first without and then with a calculator.

Use your calculator to solve: 

–52 = ________ (–5)2 = ________ 6 20
4 5

− ×
×

=  ________ 

 Working with Fractions – Use the ▶Frac function to convert decimals or complex

fractions into simplified fractions. Press the MATH button; then choose ▶Frac by pressing
either 1 or ENTER.

Use your calculator to solve and put in simplest form: 

2 1
3 5

− = 52
455

= 

-25 25 -6

7/15 4/35

Make sure to practice with the same calculator that you will be using on the test!

In your sessions, guide students as to when they should (or should not) reach for the calculator. 
Encourage the use of logic and build arithmetic skills by doing problems by hand.
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30      PROBLEM SOLVING AND DATA ANALYSIS 

Percents – Part 2
 Percent Increase/Decrease – To find the percent increase or decrease from one number

to another, divide the difference between the numbers by the original number, then convert
the resulting decimal to a percent.

The price of a printer is marked down from $200 to $150. What is the percent markdown 
in price? 

 Increasing (or Decreasing) by a Percent – To change a number by a percent, find the
percent of the number and then add it to (or subtract it from) the original number.

You can also multiply the original number by 100% plus or minus the percent change.

In 1993, the population of Butterdale increased by 16%. If the population was 12,025 at 
the beginning of the year, what was the population by the end of the year? 

 Many percent word problems on the SAT require you to set up algebraic expressions or
equations as part or all of the solution.

Joshua pays an 18% tip on his lunch bill.  Write an algebraic expression that represents 
Joshua’s total bill, including tip. 
Choose a variable for Joshua’s lunch bill:  ____________ 

In terms of the variable, what is Joshua’s tip?  ____________ 

In terms of the variable, what is Joshua’s total bill?  ____________ 

A car repair shop charges a 12% markup on all parts used. If a bill charges a total of 
$691.88 for parts, what was the cost of the parts before the markup? 

 Multiple Percent Changes – On percent questions that ask you to make two or more
percent changes to a number, attack one change at a time. Don’t just add or subtract the
percents.

A potential car buyer makes an offer for a car that is 80% of the sticker price. The 
salesperson makes a counteroffer that is 10% higher than the buyer’s initial offer. What 
percent of the sticker price is the salesperson’s counteroffer? 

I

25%
(This can be done easily without a calculator)

12,025(1.16) = 13,949

B

0.18B

1.18B

$617.75

88%

1-4 per test
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PROBLEM SOLVING AND DATA ANALYSIS      31 
  

 

PUT IT TOGETHER 

 1    
 
 
 
 
 
 
 
 
 
 

The chart above shows the average number of daily 
transactions at a car wash over the course of one year. 
Which of the following is closest to the percent increase 
in average daily exterior washes from May to June? 

A) 15% 
B) 37.5% 
C) 60% 
D) 62.5% 
 
 

 2    
Students in a science class determine that a can of regular 
soda has an average of 5% more weight than a can of diet 
soda. Based on this information, if 24 cans of regular soda 
weigh 9576 grams, which of the following is the weight, 
to the nearest gram, of one can of diet soda? 

A) 419 grams 
B) 399 grams 
C) 394 grams 
D) 380 grams 
 
 

 3    
A store increased the price of a computer by 10% and 
then discounted the computer by 30%. If the original price 
of the computer was p, and the price after the discount 
was c, what is the relationship between c and p? 

A) c = 0.2p 

B) c = (1.1) (0.7)p 

C) c = (0.1) (0.3)p 

D) c = 1.1
1.3

p
p
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If you can’t solve algebraically, try 
Choosing Numbers. 

Use your calculator to work quickly 
and avoid careless mistakes on 
calculations involving large 
numbers.  

C
D
B

difference
original # × 100

student multiplied by 1.05 instead of dividing.

this is the weight of one can of regular soda. 

If the price of a car is discounted 
by 50%, and then that sale price is 
discounted by 50%, what percent is 
the final sale price of the original?

9576 / 24 = 399 grams per regular soda

399 / 1.05 = 380 grams per diet soda

HOMEWORK

pg 54, #3-4

pg 58, #21

pg 59, #23

?

SAMPLE



 
 
 64      HEART OF ALGEBRA 

 

Algebraic Expressions 
Algebraic expression questions are relatively straightforward, typically requiring some degree of 
simplifying or factoring.  

 

 An algebraic expression is an expression that includes one or more variables; it is not an 
equation.  –2 (2x + 3) is an algebraic expression.  

 

 Simplifying – To simplify an algebraic expression, expand and combine like terms. To 
expand, you’ll need to know the Distributive Property and the FOIL method. 

Simplify:  

(k 2 – k + 4 + 2k – 3) – (k + 3k – 4) = ________________________ 

 
 

 Distributive Property – When multiplying a single term by an expression inside 
parentheses, the single term must be multiplied by each term inside the parentheses. 

–3(2x  2 + x – 3) = ________________  

 
 

 F.O.I.L. – When multiplying two binomials, each term must be multiplied by each term in 
the other binomial. Use the FOIL method: multiply the first terms, outside terms, inside 
terms, and last terms. 

(x – 1) (x + 5) = ________________ 

 
 

 Factoring – Factoring is expanding in reverse. In general, if you see something that can be 
factored, do it. 

Factor: 

(3x 4 – 12x 3 + 12x 2) = ________________ 

 

Memorize the following quadratics. 

(a + b)2 =     (a + b)(a + b) = a 2 + ab + ba + b 2  = a 2 + 2ab + b 2 

(a – b)2 =     (a – b)(a – b) = a 2 – ab – ba + (–b)2  = a 2 – 2ab + b 2 

(a + b)(a – b) =   a 2 – ab + ba – b 2    = a 2 – b 2 

k 
2 − 3k − 5

-6x 
2 − 3x + 9

x 
2 + 4x − 5

3x 
2(x − 2)2

??

2-3 per test

If a2 – b2 = 40 and a – b = 4, what is 
the value of b?

3

If (x + 2)(x – 2) = 5, what is the value 
of x2?

9

SAMPLE



HEART OF ALGEBRA      65 

PUT IT TOGETHER

1 

(–x3y2 – 4y2 – 6x2) – (–x3y2 + 4y2 – 6x2) 

Which of the following expressions is equivalent to the 
expression shown above? 

A) –8y2 

B) 8y2 

C) –2x3y2 – 12x2

D) 2x3y2 + 12x2

2 
4 2 2 44 16 16x x y y− +

Which of the following expressions is equivalent to the 
expression shown above? 

A) ( )22 22 4x y−

B) ( )42 4x y−

C) ( )22 22x y−

D) ( )42 22x y−

3 

2( 5 )(3 3 )x y x y− + −

Which of the following expressions is equivalent to the 
expression shown above? 

A) ( )2 26 6 5x xy y+ −

B) ( )2 26 4 5x x xy y+ −

C) ( ) ( )6 30x x y y x y− + − −

D) ( ) ( )6 1 30 1x y y x− + −

A
A
C

Keep work neat. When working with problems that 
require sign changes, it is easy to miss a step. 

By simplifying the signs in the second part of the 
problem, it becomes simple to eliminate many 
parts of the expression. 

For many students, this problem may be a tough 
one to factor. It may be faster to try working back-
wards from the answer choices using FOIL. 

Expand the expression to get:
-6x 2 − 24xy + 30y 2 

Instead of expanding all of the answer choices to 
see if they match, just look to match one term of 
the expression. 

Since only choice C would be able to produce -6x 2, 
it is the correct answer.

Attractor answer with incorrect sign

HOMEWORK

pg 96, #1-3

pg 100, #21, 24
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