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Math

Core Strategies
1. Picking Numbers: choose a random number for a variable and see what happens
a. Especially want to use “Picking Numbers” when we see the word “equivalent” in the question OR we’re told what x can’t equal (e.g., x > 3, x /= +4)
b. What numbers do we want to pick? We can’t make the denominator zero, and we don’t usually want to pick 1
2. Backsolving: use the answer choices to plug in to the problem
a. Ordered pairs work great!
3. Making a graph/table: making a very bad quick doodle to show a relationship


Linear Equations
· Foundational equation: y = mx + b
· Slope = m
· SAT definition slope: increase in y per one-unit increase in x. You should be able to repeat this definition word for word!
· Y-intercept =  b
· SAT definition: y-value when x = 0
· Standard Form (we don’t use it standardly): ax + by = c
· Slope of the standard form = -a/b


Systems of Linear Equations
· How to solve:
· Elimination (removing one variable)
· Substitution (defining one variable)
· Setting them equal (when we have them both defined as y= or x=)
· Generally speaking, we expect one solution: the intersection  
· Zero intersections: no solutions; parallel lines; same slope
· Infinite intersections: infinite solutions; same slope; same y-intercept
· Perpendicular intersections: 90 degree angle → slopes are opposite reciprocal (e.g., +2 and -1/2)


Quadratic Equations
· Largest term is an x^2; second-degree polynomial
· Shape: parabolas
· Usually see quadratics as ax^2 + bx + c, where a, b, and c are constants
· The a value tells us if the parabola opens upward or downward (positive opens up–smiley face, negative opens down)
· The c value tells us the y-intercept (y-value when x=0)
· Vertex: highest or lowest point on the parabola
· The x-coordinate of the vertex = -b/2a
· We find the y-coordinate by plug in the x-coordinate back into the equation
· Another way to find the vertex: the x-coordinate is DIRECTLY BETWEEN the two zeroes of the equation
· Zero at x=5, zero at x = -3, vertex is at x = 1
· How will we find the y-coordinate? We can plug the x-coordinate back in!
· Solutions/Intercepts/Zeros: x-value(s) when y=0 ← ALL OF THESE ARE X-INTERCEPTS
· How to solve for the solutions:
· Factoring (x+d)(x-e) ← these are our factors![image: ]
· Quadratic formula:  →
· 2 solutions: crosses the x-axis twice; two “real zeros”
· 1 solution: crosses the x-axis once AT THE VERTEX
· 0 solutions: no “real zeros”
· To figure out how many zeros we have, we look at the discriminant: b^2-4ac
· Discriminant > 0 → two real zeros
· Discriminant = 0 → one zero at the vertex
· Discriminant < 0 → no real zeros
· Completing the square: remember (b/2a)^2


Geometry: Triangles
· 3 sides, 180 degrees
· Three different kinds of triangles
· Equilateral: all sides are same length, all angles are 60 degrees
· Isosceles triangle: two equal sides, two equal angles (across from the equal sides)
· Scalene triangle: no equal sides
· Similar triangles
· Proportional side lengths (3, 4, 5 → 6, 8, 10 → 300, 400, 500)
· We multiply lengths, not add!
· Equal angle measures 
· Equal trig identities!
· Right triangles
· 90 degree angle
· 30-60-90 right triangle: side relationships ON REFERENCE SHEET
· 45-45-90 right triangle: side relationships ON REFERENCE SHEET
· Pythagorean triples: (3,4,5) (5, 12, 13) or any multiple (e.g., 30, 40, 50)
· Pythagorean theorem: a^2 + b^2 = c^2, where c = hypotenuse
· Trigonometry
· SOHCAHTOA
· Sine = opp/hyp
· Cosine = adj/hyp
· Tangent = opp/adj
· We NEVER see the hypotenuse in the numerator
· Sine and cosine are ALWAYS between 0 and 1
· sin(x) = cos(90-x) → cos(x) = sin(90-x)
· Geometry: Circles
· Equation for a circle: (x-h)^2 + (y-k)^2 = r^2
· Center of the circle: (h, k)
· Radius of the circle: r
· Completing the square: remember (b/2)^2

Ratios/Rates/Percents
· When we have two equal fractions, we cross multiply!
· x% is the same as x/100 (example: 20% is the same as 20/100 or 0.2)
· Is → =
· Of → multiply
· x% → x/100
· When we increase a number by x%, we multiply the number by (1+ x/100)
· When we decrease a number by x%, we multiply the number by (1-x/100)

Exponent Rules
· [image: ]
· Cheat sheet with Flashcards: Click here!

MATH ODDS AND ENDS
· Percent change: amount of increase or decrease divided by original amount
· Formula: (new-old)/old
· Difference of two squares: a^2 - b^2
· Breaks down into (a+b)(a-b)
· Imaginary numbers: when we have an “i” in the numerator and denominator, we ALWAYS multiply by the complex conjugate
· i^2 = -1
· Note: Imaginary numbers are not on the Digital SAT
· Standard Deviation: how much the values are spread out
· We calculate standard deviation by finding the distance from the mean
· Density = mass/volume (D=m/V)
· Degrees in a polygon: 180(n-2), where n is the number of sides
· E.g., a quadrilateral (4 sides) has 180(4-2) degrees, or 360 degrees

[image: ]REFERENCE SHEET!
GRAMMAR
Phrases and Clauses
· Independent Clause: complete thought; sentence that can stand on its own
· Example: My name is Owen.
· Subject: name 
· Verb: is
· Stupid note but it will actually be helpful: we always need the subject and the verb to agree (e.g., We can’t say “my name are Owen.”)
· Dependent Clause: clause that cannot stand on its own
· Has a subject and a verb!
· Begins with a dependent clause starter word (e.g., when, before, after, if)
· Example: Because my name is Owen
· Prepositional Phrase: you can’t end a sentence with a preposition!
· Phrases that show a relationship or location
· A PP begins with a preposition and does not contain a verb
· Examples of prepositions: behind, above, in front of, next to, near
· SAT key prepositions: in, of, at, to
· The subject of a sentence can NEVER BE FOUND in a prepositional phrase.
· The circle of singers __is/are__ growing to 25 members this year.
Punctuating Phrases and Clauses
· Independent - Independent clauses: THREE METHODS of combining
· Period 
· Semicolon (note: this is the ONLY use of a semicolon)
· Comma + FANBOYS (for, and, nor, but, or, yet, so) ← conjunctions
· Note: All three of these methods are EQUIVALENT.
· Example: I like school, but my friend does not.
· Example: I like school; my friend does not.
· Example: I like school. My friend does not.
· Dependent - Independent: comma
· Example: After I went to school, I went to the mall.
· Independent - Dependent: generally no comma
· Example: I went to the mall after I went to school.
· Prepositional Phrases
· Rule of thumb: we end a prepositional phrase at the beginning of a sentence with a comma, and we generally don’t punctuate prepositional phrases otherwise.
· Example: On the first day of school, I went to the mall with my friends after the last class.
· Important note: the subject of a sentence is NEVER in a prepositional phrase
· *NOTE* In extremely rare cases, we can use a semicolon to break up items in a list ONLY IF the items have commas within them
· E.g., George Washington, the first president; Abraham Lincoln, the 16th president; and Harry Truman, the 33rd president.


Verbs
· He/They test
· If a verb goes with the subject “he,” it is singular!
· If a verb goes with the subject “they,” it is plural!
· If a verb could go with either, it is not applicable to this rule. Be careful!
Non-Essential Information
· Information the sentence doesn’t need in order to be grammatically correct
· Three methods of punctuating non-essential information
· Commas on both sides  
· Parentheses on both sides  
· Dashes on both sides *note: sometimes there is only one dash and a period! → this is the only time we use dashes on the SAT
· How do we know if something is non-essential? We have an easy test!
· Test: read the sentence without the non-essential part. If the sentence still makes sense, we were probably right!
· Example: George Washington, America’s first president, probably never chopped down the famous cherry tree.
· BAD Example: George Washington, was America’s first president, and was a war general. ←we tried the test, and it didn’t make grammatical sense
· Brother Shirt example: I have one brother. You have two brothers.
· My brother who is wearing a red shirt is in a really bad mood. ←you
· My brother, who is wearing a red shirt, is in a really bad mood. ←me
· WHY! It’s essential to know WHICH BROTHER is in a bad mood. Because I only have one brother, it doesn’t matter what shirt he’s wearing. You have two brothers, so it DOES matter.
Transitions
· A transition separates two sentences, so in order to get the transitions questions right, we need to understand the meaning of both sentences.
· Step 1: read the two sentences
· Step 2: decide how they’re related
· Step 3: choose your OWN transition before reading the answer choices
· Three major buckets of transitions (and a couple minor ones): Three C’s
· Contradictions (however, although, instead, rather, on the other hand)
· Causation (therefore, as a result, if/then, because, so, accordingly, thus)
· Continuing (moreover, furthermore, additionally)
· We may also have summation (in summary, in other words, in closing) or a random transition OR no transition
· Example: I studied so hard for the test. _Therefore,_ I was disappointed to see a low grade.
Colons
· Many students know the rule that colons are used to introduce a list–HOWEVER!!! The SAT does not follow this rule.
· SAT rule for colons: we can ONLY use a colon if it comes at the end of a completed independent clause.
· Example: I went to the store to buy three things: bread, eggs, and milk.
· Example: I am going to see my favorite singer: Lana Del Rey.
· BAD EXAMPLE: I need to go to: the mall, the store, and the movies.

Adding/Deleting/Revising
· These questions don’t care about grammar BECAUSE they have words in the question.
· Because we have words in the question, we are going to read EVERY SINGLE WORD from start to finish.
· We don’t ever want to be redundant or say the same thing twice
· SAT principle: shorter is usually better
· Yes/Yes/No/No
· Evaluate all four answer choices before deciding yes or no

Sentence/Paragraph Order
· Put our detective hats on!
· We’re looking for key words to help us place the misplaced sentence
· Example: “this” “however” “it”
· We always want to look at the sentence before AND after the location for the misplaced sentence

Apostrophes/Commonly Confused Words
· There are two reasons to use an apostrophe: contractions and possession
· Singular Possession
· How to make a singular noun possessive: add apostrophe + s
· On the SAT, we do that for EVERY noun, even if it ends in s
· Example: Owen’s house, Daniel’s computer, James’s cat
· Plural Possession: three-step process that we’ll follow every single time
· Step 1: write the plural form of the noun
· Step 2: add an apostrophe after the last letter of the plural noun
· Step 3: if the last letter isn’t an s, we add an s. Otherwise, we’re done!
· Example: boy → boys → boys’
· Example: woman → women → women’ → women’s
· Commonly confused words
· it’s/its/its’ 
· It’s : it is
· Its: shows possession
· Its’: NOT A WORD!!!


Apostrophe Review
We use apostrophes for two different reasons
1. Possession: this is Daniel's computer
2. Contractions (shorten words together): I'm, He's, They'll
Singular possessive
· Write out singular noun (Brooke)
· Add an apostrophe + s (Brooke's, Susan's, James's)
Plural Possessive (three step process)
1. Write the plural noun
2. Add an apostrophe after the last letter
3. Add an s UNLESS s is the last letter
Commonly Misused Tricky Words
· Its/It's/Its'
· Its = possessive (Its pages are thick)
· It's = contraction (It's going to be hot today/It is)
· Its' = NOT A WORD, NEVER WILL BE A WORD
· Your/You're
· Your = possessive (Your pencil is sharp)
· You're = You are (You're wearing a red shirt)
· There/They're/Their
· Their = possessive (Their hair is blonde)
· They're = contraction (They're going to school)
· There = answers the question "where"
“However”
· Three different ways to use the word however in the middle of a sentence
· ; however , 
· Contrasts the previous clause
· Example: I did not study at all for the test; however, I got a great score.
· , however ;
· Setting up a contrast
· Example: Anne Hathway is known for being talented. Her Oscar isn’t her only notable accomplishment, however; she also has won many academic awards.
· , however , 
· Non-essential interjection
· Example: I studied all night. I didn’t, however, get a good night of sleep.

READING
Three Core Word Strategy
· Contradicting words: however, but, instead, rather, although, on the other hand, still
· Look for “BIG BUTS” → capitalized contradicting word is a HUGE clue
· Why? Gives us two different ideas for the author to evaluate
· Causing/conditional words: if, so, because! As a result, accordingly, it follows that, etc.
· Very frequently found in the scientific passages (hypothesis statements)
· Inference: if x, then y → if not x, then ???
· Extreme words in two categories
· Emotional extreme: devastated, furious, thrilled, miserable, elated
· Most frequently found in the narrative fiction passage
· All/nothing extremes: always, never, nobody, everyone
· Most frequently found in the two-passage reading
Why Some Answers Are Wrong
· False: some answers just aren’t true
· Right answer to the wrong question
· Extreme answers
· “All trees grow at this rate” vs “the majority of trees have a tendency to grow around this rate”
· Outside of the text conclusions
· We might PERSONALLY agree with the answer choice, but the author never gives us that context

Vocabulary
· Try to fit in your own word before looking at the answer choices
· Test the words that you DO know and see if they match; if they’re not a close match, they’re probably wrong
· If none of the words that you know work, it may be a different word
· Best ways to build vocabulary: as you read a book, bring a notepad with you. Every time you encounter a new word that you don’t know the definition of, write it down in the notepad and define it. Then, review the list!
· [image: ]

Reading Question Types
· Main Idea
· Answer the main idea question for yourself first: what is the main idea of this passage?
· The first and final sentences may not have the main idea in them, but we don’t want tiny details to be the “main idea”
· Function/Purpose
· Ask yourself what the reason for the sentence is: are we adding a detail? Are we making a conclusion? Are we adding negation information?
· Ask yourself: what would I lose if I took this sentence out?
· Literal Comprehension
· “What information in the text…”
· FIND THE INFORMATION IN THE TEXT!! You will see the exact words that you need
· Inference
· You have to think outside the text here, but you will still find support in the passage
· Especially where cause/effect words are important because our hypothesis often plays a role in these questions
· E.g., “Scientists concluded that adding the additional water caused the plant to grow on average 3 additional cm in sunlight.” Question: what might be the result of not adding the additional water? The plant probably won’t grow as much
· Graph Analysis
· Sometimes a true answer will not be the correct answer
· You have to understand both the data AND the researchers’ conclusion 
· The questions often ask us to confirm a hypothesis or weaken a conclusion, etc., and only one TRUE piece of evidence will do that
· Strengthen/Weaken
· We need to understand the hypothesis, but there’s an easy way to do this!
· The SAT will give us explicitly what the hypothesis/claim/argument is
· Two-Passage Readings
· We ask ourselves the same two questions on each two-passage reading
· What would the author of Passage 1 say about Passage 2 and vice versa?
· Important: the authors will never change their mind
· How do the two authors agree?
· Often, the agreement is the most simple thing possible. If Author 1 says that keeping slavery is good, and Author 2 says that keep slavery is bad, they both agree that slavery is happening

NOTE-TAKING QUESTIONS
· IGNORE THE NOTES! Go straight to the question first!
· If multiple answers are possible, consult the notes!
Key Historical Words
· Abolition: the freeing of slaves
· Suffrage: the right to vote (usually for women)
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