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Section 3.1 - Shortcuts to Finding Derivatives

CONSTANT MULTIPLE RULE

THEOREM
Let ¢ be a real number,

;([cf(x)] = cf (x).
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DERIVATIVES OF SUMS AND DIFFERENCES

THEOREM

d / /
() +g(x)] = F(x) + g (x)

d / /
2 [[(¥) = g(x)] = F(x) — g (x)
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Section 3.1 - Shortcuts to Finding Derivatives
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THEOREM
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Compute the derivative of the following functions: ]

0 f(x)=1x2—3x+12
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Compute the derivative of the following functions: ]

0 f(x)=1x2—3x+12
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Section 3.1 - Shortcuts to Finding Derivatives

DERIVATIVES OF SUMS AND DIFFERENCES

THEOREM
d ! /
a[f(X) +9(x)] = f(x) +9'(x)

d / /
2 [[(¥) = g(x)] = F(x) — g (x)

EXAMPLE
Compute the derivative of the following functions:

0 f(x)=1x2—3x+12 Q@ f(x)=x5—2x3 +x—-1
Q g(x) = x5/3 — x?/3 Q w(z) =2x — 5x%/4
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EXPONENTIAL FUNCTIONS

An exponential function is a function of the form
f(x) = b*
where b is a positive constant called the base. The domain of an exponential function is
R = (—o0, c0). A slightly more general exponential function is
f(x)=C- b
where C represents the initial value of f (because f(0) = C).
EXAMPLE

Graph the following exponential functions:
Q f(x)=2%

0 f(x) = (;)

4
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THE NATURAL NUMBER €

We want to take the derivative of exponential functions f(x) = b*. Let’s start by computing
the derivative at x = 0:
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Section 3.1 - Shortcuts to Finding Derivatives

THE NATURAL NUMBER €

We want to take the derivative of exponential functions f(x) = b*. Let’s start by computing
the derivative at x = 0:

If we use b = 2, we'll find that f(0) < 1 and if we use b = 3, we'll find that f/(0) > 1.
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We want to take the derivative of exponential functions f(x) = b*. Let’s start by computing
the derivative at x = 0:
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them seems reasonable to guess that there’s a value of b that will make f/(0) = 1.
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THE NATURAL NUMBER €

We want to take the derivative of exponential functions f(x) = b*. Let’s start by computing
the derivative at x = 0:

If we use b = 2, we'll find that f(0) < 1 and if we use b = 3, we'll find that f(0) > 1. It
them seems reasonable to guess that there’s a value of b that will make f/(0) = 1. There,

in fact, is, and that number is called the natural number e (which has value approximately
2.71828).
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THE NATURAL NUMBER €

We want to take the derivative of exponential functions f(x) = b*. Let’s start by computing
the derivative at x = 0:

If we use b = 2, we'll find that f(0) < 1 and if we use b = 3, we'll find that f(0) > 1. It
them seems reasonable to guess that there’s a value of b that will make f/(0) = 1. There,
in fact, is, and that number is called the natural number e (which has value approximately

2.71828). The function f(x) = e* turns out to have some really nice properties in terms of
calculus.
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We want to take the derivative of exponential functions f(x) = b*. Let’s start by computing
the derivative at x = 0:

If we use b = 2, we'll find that f(0) < 1 and if we use b = 3, we'll find that f(0) > 1. It
them seems reasonable to guess that there’s a value of b that will make f/(0) = 1. There,
in fact, is, and that number is called the natural number e (which has value approximately
2.71828). The function f(x) = e* turns out to have some really nice properties in terms of
calculus. So, by the way we chose e, the following limit is true:

h
. e’—1
lim =1.
h—0 h
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DERIVATIVE OF THE EXPONENTIAL FUNCTION

If f(x) = e, then we have

f(x) = lim
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DERIVATIVE OF THE EXPONENTIAL FUNCTION

If f(x) = e, then we have

. f(x+h) —fx) . eth_eX
! _ —
Fx) = flyino h B l|7[>n0 h
L eXe"-1)
= A h
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DERIVATIVE OF THE EXPONENTIAL FUNCTION

If f(x) = e, then we have
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DERIVATIVE OF THE EXPONENTIAL FUNCTION

If f(x) = e, then we have

flx) = I!'i_r>n0 f(x + hg — f(x) _ ,I7i_r>n0 ex+hh e
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Section 3.1 - Shortcuts to Finding Derivatives

DERIVATIVE OF THE EXPONENTIAL FUNCTION

If f(x) = e, then we have

flx) = fl'i_r;no f(x + hg — f(x) _ ,|7i_f>n0 ex+hh e
B e i
PROPERTY
S le=e

We will talk about the derivative of the more general exponential function, f(x) = b*,
soon, but we need a bit more derivative tech first.
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COMPUTING SECOND DERIVATIVES

EXAMPLE
Compute the second derivative of the following functions:
O f(t) = §t® —3t* +1t
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COMPUTING SECOND DERIVATIVES

EXAMPLE

Compute the second derivative of the following functions:
O f(t) = §t® —3t* +1t
Q f(x)=x3-4x+6
Q g(t)y=(t—2)(2t+3)
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BAsic PHYSICS

If s(t) is a position function, then the velocity is given by v(t) = s'(t) and acceleration is
given by a(t) = v/(t) = s(t).
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Section 3.1 - Shortcuts to Finding Derivatives

BAsic PHYSICS

If s(t) is a position function, then the velocity is given by v(t) = s'(t) and acceleration is
given by a(t) = v/(t) = s(t).

EXAMPLE

The equation of motion of a moving object is s(t) = t* — 812 4 4, where s measures in
meters and t measures in seconds.

@ Find the velocity and acceleration functions for the object.
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EXAMPLE

The equation of motion of a moving object is s(t) = t* — 812 4 4, where s measures in
meters and t measures in seconds.
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Section 3.1 - Shortcuts to Finding Derivatives

BAsic PHYSICS

If s(t) is a position function, then the velocity is given by v(t) = s'(t) and acceleration is
given by a(t) = v/(t) = s(t).
EXAMPLE

The equation of motion of a moving object is s(t) = t* — 812 4 4, where s measures in
meters and t measures in seconds.

@ Find the velocity and acceleration functions for the object.
© At what times is the object at rest (zero velocity)?
© At what times does the object change direction?
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TANGENT LINES

EXAMPLE
Find the tangent line to the given function at the given point.
0 f(x)=e¥—x%at(0,0)
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TANGENT LINES

EXAMPLE

Find the tangent line to the given function at the given point.
0 f(x)=e¥—x%at(0,0)
© f(x)=x++/x at(4,6)
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