Useful Algebraic Facts

Laws of Exponents

ax,ay s ﬂ!x+y

a
_—= i
7 a*
@Y = a¥
&+ b = (ab)*

Factorization and Product Formulas

FOIL:

(a+b)(c+d)=££+gg+§£+ég
First OutsideInside Last

x?—yr=(x+yx-y)

2% oyl & P F xy+ Y

(c+y)P = x2+ 2xy + 2

(x+ y=x>+ 3x%y + 3xp? + 33

Quadratic Formula

The solutions of the
quadratic equation

ax’+bx+c=0 a#0
are given by

_ =hat \V b* — dac

2a

X

Rational Expressions

g+£=adibc
b d bd
a ¢ _ac
b d bd
a/b_a d_ad
c/d b ¢ be

Useful Geometric Formulas

Rectangle

w

Perimeter = 2w + 2k
Area = wh

Circle

Circumference = 2mr = ad
Area = w1’ = jmd?

Triangle
b
Area = Sbh

Rectangular Solid
vl

Volume = Iwh
Surface area = 2wh + 2wl + 2/h

Sphere

Volume = §r’

Surface area = 4mr?

Right Cylinder

Volume = 7rh

Surface area  _ rh
(no top or bottom)

Laws of Logarithms
Inl=0

Ine=1
Inx*=alnx

Inxy=Inx+Iny

Y y=Inx

1,0

The Natural Exponential Function
e=2.718281...
Nature exponential function = e*.

Yy

e

Right Circular Cone

Volume = {7r?h

Trapezoid




Useful Differentiation Facts

Secant-Line Approximation of Derivative
y

Definition of Derivative

f(a + h) fa)

fa= Y =f)

Secant line
(a+hf(a+h)

\/

+~——— Tangent line

(@, f (2))

Jf'(a) = slope of tangent line at (a, f(a))
As h— 0, slope of secant line approaches
slope of tangent line.

The Differential Derivatives of Commo

Rules for Differentiation

d
Sum Rule: 2 ) £ gx)] = J‘(X)] = *[g(X)]
: d
Constant Multiple Rule: e [kf(x)] = k- Ex_ [f(x)]

d
Product Rule: — [ Sx)g(x)] = flx)g' (x) + g(x)f'(x)

SG) ] _ g0 f (x) = fx)g' (x)
Quotient Rule: — = [g (x)} = e
Chain Rule: —f (g(x)) = f"(g(x))g'(x)

dy dy du
= oy =S withu = g(x)

n Functions Exponential Differential Equation

One Variable: d (") = ! o k If y = f(x) satisfies y' = ky,
—{x = —_— x) =

fla+h) - fl@) = hf'(@)  (hclose to 0) dx Y ™ €OS¥  then y = Ce** for some
Several Variables: d ) = kel d foaedl = b constant C.

af af dx dx
fa+hb+k)—flab)~nr| +rd p

9%1(a,0) 9@ v 5 (nx)=— i (tan x) = sec®x

(h, kclose to 0)

Useful Integration Facts

* Indefinite Integral Fundamental Theorem of Calculus

/f(x) dx=F(x)+ C
provided that F'(x) = f(x).

Suppose that f(x) is continuous
on the interval [q, 5] with
antiderivative F(x); then

b
ff(x) dx = F(b) — F(a).

Midpoint Rule Integration by Substitution

To determine
/ Fg(x))g' (x) dx:
1. Setu=g(x),du=

b
ff(X)dx =~ [fGx1) + + o+ + ] Ax,

where x; is the midpoint of the

ith subinterval, g'(x) dx.

Riemann Sum Approximation

b
f @) dx = lim [f(x) +fGez) + - + ()],

where x; is from the ith subinterval of [a, 8], of
length Ax.

Integration by Parts

f S(x¥)g(x) dx = f(x)G(x) — / J' (%) G(x) dx,

where G(x) is an antiderivative of g(x).

2. Determine f Jw) du= F(u).

3. Substitute the value of u:

/ Fg(x))g'(x) dx = F(g(x)) + C.

Integration Facts

/x"dx= A
n

x4y Con s —1
+1

1
fﬁdx:mixl +C
*

fe"‘xdx=%e"”+c,k#0

/
)

/seczxdx =tanx + C

Simpson’s Rule

b
/ J(x) dx =~ [f(ag) + 4f(x1)

where the ; are the endpoints an
the x; are the midpoints of the
subintervals.

sinxdx = —cosx+ C

cosxde=sinx+ C

+2f(a) + 4f(x)) + 2f(ax) + - -
A
+ 2 (@) + 4100) + fa)) s

Trapezoidal Rule
b
f S dx =~ [f(ao) + 2fta) + -+

+ 2f(a,—1) + 11 (an)] where the a;

are the endpoints of the submtervals.
d




