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Formulas

Definition of the Derivative:

fx+h)-f(x)
0

f (x)= lim
h h

Power Rule:
If f(x)=x",thenf (x) = nx'"-!

Exponential Rule:
If f(x)=¢€", thenf (x)=e*
Natural Logarithms Rule:

If f(x) = 1n(x), then f (x) :1—
X

Product Rule:

If f(x) = g(x)* h(x), then
f(x)=g(x)h(x)+ h(x)eg(x)

Quotient Rule:

it s =50

then

g(x)sh(x)-h (x) gx)
[h(x))?

f(x)=

Critical Points:

points where f (x)=0 or
does not exist

Increasing/Decreasing
Functions:

f(x) is increasing over an
interval if f (x) > 0 in that
interval

f (x) is decreasing over an
interval if f (x) < 0 in that
interval

First Derivative Test for
Local Extrema:

if f (x) changes from positive
on the left of a point

to negative on the right, that point
is a local maximum

if f (x) changes from negative
on the left of a point

to positive on the right, that point
is a local minimum

Second Derivative Test for
Local Extrema:

iff x)=0andf (x)>0ata
point, that point is a local minimum
iff x)=0andf (x)<Oata
point, that point is a local maximum



Concavity:
f(x)isaconcave up in an interval if f (x)>0inthat interval

f(x)is concave down in an interval if f (x)<Oin that interval
Position:

Distance = s(t)
Velocity Function:

Velocity = v(t) = s (t)
Acceleration Function:

Acceleration = a(t) = v (t) = s (t)

Notation for Antiderivative:
F(x) = f(x)dx
Integration Formula for a Constant:
kdx = kx + C
Power Rule for Integration:
xidx = nlf (xn+l) + C
Natural Logarithms Rule for Integration:
1
xdx=1In x +C
Exponential Rule for Integration:
e¥dx =e*+ C

The Fundamental Theorem of Calculus:

" f (x)dx = F(b) - F(a)



