Tntroduction Yo derivatives

F(x)

.Up unki ?ouo, we hove defined instaneous rate of chamse usm5 e formulat

Tis ukilizes e formula for e oveva Qe rote of change over [x <1 and sees
‘what happens when % approach ¢, but doesn't quite reach it

There is another way *o consider this value. Rather #hat trying Yo brin |
close Yo c,we con consider e vange [x,xd where W goes to zero. Th |deO\ ,
is to decrease the change of x ¥ be close to nothing.

We now use an. up dated instantaneous rate of chanse Formula that does

_no’r dey end on o \na\ue c:
Fm - £(x) = \im. £ixxn) - ’c‘(x)
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Example. Let Fix): % Fmd the instantaneous vate of change ot x=2 both uoo\\|s.:
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Math 10350 — Example Set 04A
Sections 3.1& 3.2
Differentiability & Derivative of a Function

‘ Definition 1 ‘ A function f(z) is said to be differentiable at x = ¢ provided the following limit exist:

Rother tan finding the instantaneous vate of change ot o point
X=C Using lim H-H2 e can Pind the instantaneous vate for
ony po'm* n e domain of Fx) and then plu3 nc. Todo that

we use the (-\ormu\a liw £ (xyin) - £(x)
n-=-0 xth - X °

This means that the slope at x = ¢ of the graph is a number. We denote this number by f(c).

Graphically, differentiable means that each small segment of the graph of f(x) is almost identical to a straight
line. This is illustrated in Figure 1 through 3 below. As you zoom into the point (¢, f(c)), the segment of the
graph of f(x) near point ¢ becomes more and more like its tangent line at x = c.
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Figure 1. Figure 2. Figure 3.

Remark: We say that a function f(z) is differentiable on (a,b) if f(x) is differentiable for all x = ¢ in (a, b).
If f(z) be differentiable at z = ¢, then f(x) is T o atz=c

1
1. Let f(z) = —. Compute the derivative or the slope function of f(z) using limits by following steps below.
x

a. Find the average rate of change of f(x) over the interval between x and = + h assuming that h # 0.

This is also called the

b. Using (a), find the derivative of f(z) (w.r.t. ) using the limit definition.

c. What is the instantaneous rate of change of f(z) 7

d. Find the equation of the tangent line to the graph of f(x) at z = 2. Draw a graph that describe the limiting
process in (c) and its connection to the tangent line.



1

1. Let f(x) = —5- Compute the derivative or the slope function of f (x) using limits by following steps below.
x

a. Find the average rate of change of f(x) over the interval between z and x + h assuming that h # 0.

L Blarn) - £(x) ) - Filx)
opneral expression: : Xh-x . ° Pm\: :

£-L
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mulkiply by /

b. Using (a), find the derivative of f(z) (w.r.t. ) using the limit definition.

. n)~ : -
Senexa\ expression: lim 9(;’;\ )- f(x) RV E§xm)h £Lx)
w0 "0

c. What is the instantaneous rate of change of f(z) ?

d. Find the equation of the tangent line to the graph of f(z) at = 2. Draw a graph that describe the limiting
process in (c¢) and its connection to the tangent line.

general tongent line equation ot x=c * y - Floy: £y (x-0)
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Derivative of a function. The derivative of the function f(z) is given by the following limit:

fi(z) =

Setting Ax = h and Ay = f(x + h) — f(z) gives the notation:

() = =

Notation: If y = f(z) is a differentiable function. Write down all standard notations of the derivative of

y = f(z).

Some Common Derivatives. For any numbers k£ and n:

d 7 d ?

T (k) %(:c”) (Power Rule)

Basic Properties of Derivatives:

? ? ?
[f(@) + g(x)] = [f(2) = g()]" = [c- f(=)] =
2. Find the derivative of each of the following functions with respect to the :
3
a. f(a:):\/:?—k% b.yzw c. h(t) = (2+ V1) t?
5.2_2
T t- ¢



