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Basic & Advanced Formulas for the SAT/ACT
SAT
Formula
Bank

Additional
Circle Formulas

Coordinate Form: (x – h)2 + (y – k)2 = r2
with the center at (h, k)
and the radius r

Coordinate
Graphing
Equations

3d Geometry
Formulas

Polynomial
Formula

Deﬁnition
of Trig
Functions

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

“FOIL”

Polynomial
Long Division

Quadratic
Equation

Exponent
Rules

Imaginary
Numbers
Raised to
Progressive
Powers

i0 = 1
i1 = i
i 2 = –1
i 3 = –1 • i = –i
i 4 = –i • i = –i 2 = –(–1) = 1
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2x + 3 )2x3 + 7x2 + 2x – 2

2x + 3 )2x3 + 7x2 + 2x + 9
2x + 3 )2x3 + 3x2
2x + 3 )2x3 + 4x2 + 2x
2x + 3 )2x3 + 4x2 + 6x
2x + 3 )2x3 + 7x2 – 4x + 9
2x + 3 )2x3 + 7x2 – 4x – 6
2x + 3 )2x3 + 7x2 – 4x – 15

“Grab bag” topics
•
•
•
•
•
•

imaginary numbers
matrices
permutations and combinations
logic
sets
arithmetic and geometric
sequences

Active Reading Annotation Example & Questions
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Writing: Essays
Both tests oﬀer an essay section. Both are optional. The SAT requires a writing analysis essay which centers on
explaining what choices an author made in writing a persuasive essay, while the ACT essay is a persuasive essay.
• a thesis paragraph
• three body/evidence paragraphs
• a conclusion paragraph
In addition, the ACT’s format strongly rewards students who include a rebuttal paragraph, addressing the opinion
contrary to the student’s thesis. On the ACT, students are graded by two human readers, while the new SAT uses
three. All readers are trained to look for a clear, consistent thesis, supported by evidence, in a clearly organized,
generally grammar error-free format; think “good ﬁrst draft” level of quality.
The SAT essay, by comparison, is about evaluating a long essay and answering how an author “uses evidence,
such as facts or examples, to support claims; reasoning to develop ideas and to connect claims and evidence; and
stylistic or persuasive elements, such as word choice or appeals to emotion, to add power to the ideas expressed.”

SAT Essay
Adapted from Paul Bogard, “Let There Be Dark.” ©2012 by Los Angeles Times, published December 21, 2012.
At my family’s cabin on a Minnesota lake, I knew woods so dark that my hands disappeared
before my eyes. I knew night skies in which meteors left smoky trails across sugary spreads of
stars. But now, when 8 of 10 children born in the United States will never know a sky dark enough
for the Milky Way, I worry we are rapidly losing night’s natural darkness before realizing its worth.
This winter solstice, as we cheer the days’ gradual movement back toward light, let us also
remember the irreplaceable value of darkness . . .

ACT Essay
Many of the goods and services we depend on daily are now supplied by intelligent, automated
machines rather than human beings. Robots build cars and other goods on assembly lines, where
once there were human workers. Many of our phone conversations are now conducted not with
people but with sophisticated technologies. We can now buy goods at a variety of stores without the
help of a human cashier. Automation is generally seen as a sign of progress, but what is lost when
we replace humans with machines? Given the accelerating variety and prevalence of intelligent
machines, it is worth examining the implications and meaning of their presence in our lives.
Read and carefully consider these perspectives. Each suggests a particular way of thinking about the increasing
presence of intelligent machines.
Perspective 1
What we lose with the replacement
of people by machines is some part
of our own humanity. Even our
mundane daily encounters no
longer require from us basic courtesy, respect, and tolerance for
other people.
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Perspective 2
Machines are good at low-skill,
repetitive jobs, and at high-speed,
extremely precise jobs. In both
cases they work better than humans. This eﬃciency leads to a
more prosperous and progressive
world for everyone.

Perspective 3
Intelligent machines challenge our
long-standing ideas about what
humans are or can be. This is good
because it pushes both humans and
machines toward new, unimagined
possibilities.

