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Absolute value of a complex number: (Notation: |Z| )

|a-+bi| =+a? +b? and is the number’s distance from the origin
in the complex plane.

The absolute value of 3+4i is:

[3+4i[ =3 +42 =/25 =5

Amplitude: The amplitude of a periodic function is the
absolute value of one-half of the difference between its
maximum value and its minimum value.
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The amplitude of y =2sinXx is 2.
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Binomial Theorem: For any positive integer n:
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The exponents of the first term (a) of the binomial start
with n and decrease by one each time. The exponents of
the second term (b) of the binomial start with 0 and
increase by one each time.

The coefficients in the binomial expansion can also be
found in Pascal’s triangle.
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Completing the Square: Rewriting a quadratic polynomial
(by adding/subtracting constants) so that it contains a perfect
square trinomial.

Solve by completing the square: X*>+6x—-5=0
1. x*+6x=5

2. (X¥*+6x+9)=5+9
3. (x+3)2=14
4. x+3=+J14
5. x=-3++14

Complex Conjugates: A pair of complex numbers of the form
a-+bi and a—Dbiwhose product will always be a real number.

(a+bi)(a—bi) = a? + b*

(3-2i)(3+2i)=9-4i2=9+4=13

Complex numbers: Numbers that can be expressed in the
form a+bi where i =+/—1 and a and b are real numbers.

Examples: J-4=2i, 6+3i, -1=-1+0i




Conic Sections: The curves formed by the intersections of a
plane with an infinite double right circular cone at different
angles. The conic sections are the parabola, hyperbola, ellipse
and circle.

Parabola, circle,

ellipse,

hyperbola

Correlation: The degree to which two or more attributes
or measurements on the same group of elements show a
tendency to vary together.

Because two variables are highly correlated does
not mean that one causes the other.
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Cramer's Rule: A method of solving a system of equations
ax+by=c

dx+ey=f
Cramer’s rule states that the solution is:

using determinants. Given the system
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_ ’ 3X+2y=7
Solve for x using Cramer’s rule: Bx—2y =17
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Delta A: A Greek letter representing an incremental change.

Slope is defined as the change in y divided by the
ﬂ — Yo=Y

changeinx: m=
AX X, =X

Dependent/ Independent Events: Dependent events are such
that the occurrence of one event affects the probability of the
occurrence of the other. Two events are independent if the
outcome of one does not affect the outcome of the other.

Tossing a coin at the same time as rolling a number
cube are independent events. The result of tossing the
coin has no effect on the outcome of rolling the
number cube.

Taking a sock from a drawer containing several
socks and not replacing it, and then taking out a
second sock are dependent events. Once the first
sock is removed, the sample space has changed.
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Discriminant: The discriminant is the part of the quadratic
formula that is under the radical and thus indicates whether the
roots of a quadratic equation are real or imaginary.

D =b?-4ac

What is the nature of the roots of the following
quadratic equations?

1. x*-2x-3=0,
D=b’-4ac=4-(-12)=16

D is a positive perfect square, so two real rational
roots.

2. x*-3x-3=0,
D=b*-4ac=9-(-12)=21

D is positive, so two real irrational roots.

3. x*-3x+3=0, D=b*-4ac=9-(12)=-3
D is negative, so two complex conjugate roots.

4. X*-6x+9=0, D=b*-4ac=36-(36)=0
D is zero, so one real double root.

Factor Theorem: Given a polynomial P(x), then x —r is
factor of P(x) if and only if P(r) = 0.

If P(x)=(x—r)q(x) then P(r)=0 and

If P(r)=0 then P(x)=(x-r)q(x)

For example: x° +1=(X+1(x* = x*+x* —x+1)
so (x + 1) is a factor of x> +1 and

P(-1) = (-1 +1=0

Factorial: The product of a given positive integer
multiplied by all lesser positive integers: The symbol for
factorial is !.

Four factorial: 41=4.3.2.1=24.

Function Domain: The set of possible x values (the
independent variable) for which the function is defined.

Range: The set of all y values (the dependent variable) which
are generated by the values of the domain.

If f(x)= |x| . the domain is all real numbers, the
range is non-negative real numbers.

If f(x)= LZ the domain is all real numbers

except 2, and the range is all real numbers except 0.

Functions (polynomial, exponential, logarithmic): A
function is a mapping of each element of the domain to one and
only one element in the range.

Polynomial function of positive whole number degree n with
rational coefficients:

P(x)=a,Xx"+a X" +a,x"?+ax"° +..+a,

Exponential function: P(x) =ab”

Logarithmic function: P(x)=log, x

Polynomial function: P(x) = x*—3x*+2x-1
Exponential function: P(x) = 3"
Logarithmic function: P(X) =log, x

(The exponential function and logarithmic function
are inverses of each other)

Inverse Function: If f is a one-to-one function, then the
inverse of f (notation: f ™ ) is the set of all ordered pairs
of the form (y, x) where (x, y) belongs to f.

The domain of f becomes the range of f and the range
of f becomes the domain of f .

f(x)=x*+2 and g(x)==%x-2 areinverses.
Their graphs are symmetric with respect to the line

y =X
‘o fm
V7
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Inverse Matrix (to solve a system of equations): The inverse
of matrix A denoted by A, is the matrix such that AA™ = |
and A"A=1 (where I is the identity matrix).

The system of equations represented by AX = B has the
solution X = A'Bif A:

is the coefficient matrix of a square system (same number of
equations as variables) and

is invertible (has an inverse).

3X+2y=7
SolVe gy oy 17

B TG

using inverse matrices.

Law of Sines: A proportion used to solve an oblique triangle.

sin75°  sin45°

Solve for a: , a=9.56

The proportion uses the ratios of the sine of an angle to the a

, , inA sinB  sin
length of the side opposite the angle: > _S b _S ¢

c

Logarithm: A logarithm is an exponent; log, a=c if and log, 8 =3 because 2° =8
onlyif b°=a.
A logarithm written with no base is a base 10 logarithm. log100 = 2 because 10> =100
A logarithm written as In(x) =c (called a natural logarithm) In(e®) = 3 because & = (¢°)
is a base e logarithm and means €° = X .
Matrices: A rectangular array of numbers, consisting of o _ 3x+2y=7
horizontal rows and vertical columns. The coefficient matrix of o,y _17

o[22

Mutually Exclusive Events: Two events that cannot both
happen at the same time.

If A and B are mutually exclusive, then
P(AorB)=P(A)+P(B).

Example of mutually exclusive: A pair of dice is
rolled. The events of rolling a 5 and of rolling a
double have NO outcomes in common.

Example of not mutually exclusive: A pair of
dice is rolled. The events of rolling a 4 and of
rolling a double have the outcome (2,2) in
common.

Normal Distribution Curve: The theoretical curve where
the data is distributed symmetrically about the mean.
The curve is bell shaped. In a normal distribution, the
mean, median and mode all coincide.
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Parent Function: The original function before any
transformation is applied.
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Parent Vertical Horizontal
function Translation Translation
y=2" y=2"+2 y =2042

Pascal's Triangle: A triangular array of numbers where
each row is generated by taking the sum of the two entries
above it in the previous row. It is useful in expanding
binomials and in probability.

Pascal’s Triangle

15101051

Period: A function has positive period b, if f(x) = f(x + b) for
all x. The period of the function is the length of one complete
cycle of the function.

The following function repeats every 27z units, so its
“A

period is 27 .
1
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Piece-wise Functions: A function defined by two or more
equations over a given domain.

The absolute value function can be defined as a piece-
wise function:

xif x>0
—x if x<0

f(x):|x|:{

Probability (theoretical, experimental):

Theoretical probability is a ratio that compares the number
of ways a certain event can occur to the total number of
possible outcomes.

Experimental probability of an event is the ratio of the
number of times the event actually occurs to the total
number of trials.

The theoretical probability of heads when
flipping a coinis 1:2 or Y.

The experimental probability is often different in
actual trials. But, the higher the number of flips
the closer you come to the theoretical probability.

Pythagorean Identities:

The Fundamental Trig Identity :Sin’ X +cos® x =1and the two
trig identities that are derived from it:

1+tan®x=sec’x and 1+cot®x=csc’x.

To prove the two Pythagorean identities from the
fundamental trig identity,

1) Divide both sides by sin® x to get
1+ cot® x = csc? X

2) Divide both sides by cos® x to get
1+ tan® x =sec’ X.
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Radian: A unit for measuring angles. On a circle, it is the
measure of the central angle that intercepts an arc equal to the
radius of the circle. There are exactly 27 radians in a circle. A
radian is equal to about 57.3 degrees.

Common radian measures are

Z =300, Z=a5°, Z-p0e,
6 4 3
% —90°, 7 =90°, 37” = 270°, 27 =180°

Radical Equation: An equation that includes one or more
radical expressions containing variables.

To solve a radical equation, isolate the radical and
raise both sides to the power which will eliminate the
radical.

Be careful, because squaring both sides of an equation
can introduce extraneous solutions.

So, when you raise both sides to an even power, you
must check all solutions and reject those that do not
solve the equation.

Reciprocal Trig Identities:

The reciprocal of sin(x) is csc(x),

the reciprocal of cos(x) is sec(x), and
the reciprocal of tan(x) is cot(x).

Example: Find x if csc(x)=2.

If csc(x) =2 thensin(x) =% .

Therefore x would be % =30°

Regression Equation: An equation that best fits data that
appears to model a given curve. The regression equation
attempts to find models for sets of data.

Most graphing calculators have built-in regression
programs for linear, quadratic, cubic, quartic,
logarithmic and exponential models.

Sampling: The process used to select a representative sample
from a larger population.

Example: To try to predict the results of an election, a
random sample of voters is taken.

The larger the sample and the more representative the
sample is of the entire population, the more accurate
the prediction.

Sigma (X): Z p(k) = p(D) +p(2) + p(3) + p(4) +...p(n)

k=1

o) (i lea3)-5

Step Functions: A function whose domain is made up of
discrete intervals and whose value is constant over these
intervals. The graph resembles a set of steps.

The greatest integer function is a step function:

[[x]] = the greatest integer less than or equal to x

F 9
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Synthetic Division: A short-cut alternative algorithm to long
divide a polynomial by a binomial.

Use synthetic division to divide 3x® +8x* +5x—7
by (x + 2

Answer: 32 1 2% 41— 9

X+ 2

Three-dimensional Coordinate: Instead of an ordered pair,
(x,y) as in two-dimensions, there is an ordered triple (x,y,2).

(xy.2)

ey
Ve

Transcendental Function: A function that is not a polynomial
function. Functions which cannot be given by any
algebraic expression involving only variables and
constants.

Examples of transcendental functions are:
the trig functions (sin(x), cos(x), tan(x) and their
reciprocals), logarithmic functions, and exponential

functions (b”).

Transformation (algebraic): The algebraic transformations
include: vertical shifts, horizontal shifts, combinations of
vertical and horizontal shifts, and reflections about the x-axis or
the y-axis.

Given the graph of f(x):

f(x) + ¢ shifts c units up if c > 0 and down ifc <0
f(x + ¢) shifts c units left if c >0 and rightifc <0
f(-x) reflects the graph over the y-axis

-f(x) reflects the graph over the x-axis

Trigonometric Functions: The six functions (sine, cosine,
tangent, cotangent, secant and cosecant). They are defined in
terms of ratios of sides of a right triangle.

They are also called circular functions when they are defined in
terms of ordered pairs on a circle on a coordinate system.

. opp
sing =—
hyp yp
cosd = a—dj

g hyp
ad] adj

“pPF
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Unit Circle: A circle used in trigonometry, on the Cartesian
plane, with center (0,0) and radius 1. If an angle € in standard

position passes through the point (x,y) on the unit circle then
cosd=xand sinf=y.

Quadrant I of the unit circle with common angles in
radians and their cosine (x) and sine (y) values.

(0, 1) [1 ?]






