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Chapter 3 Derivative
3.1 Derivative
1. Slope of a Tangent Line (<5843 k)
What is the slope of the tangent line to the graph f(x) at the point P(a, f (a))?

Let Q(a+h, f(a+h)) and Q> P

= PQ — T :the tangent line

= Mgg —> M - the slope of tangent line.

ight after t sec is gi

val [1,1+h]?
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(2) Def: V(1) =40.2m/s
ie., V(1)=Iim\7=|imw=40.2m/s
h—0 h—0 h

V(a) =limV =lim

h—0 h—0

fa+h)—f(a)
h
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Def: Derivative
The derivative of f at a isgiven by

f(a+h)- f(a)
h

f'(a)=lim

h—0

if the limit exists.

Ex2: If f(X)=x(x+1)(x+2), find f'(-1).

f(x)=+x+2,fin

Southenﬁ—’l%i%an University

i f-f(@
x—a X—a

=100,

IO

@) f'(x)= =D, f(x),

df
f'(a)= f'(x)|x=a 5l = D, f (x)|x=a
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4 f'(@)=fx =+ ag’q’m%— [k ELEfo(the first derivative)
=f(x) 7t a %!ﬁ'l@f’ T3 5 (slope of the tangent line)
=f(x)+a %!ﬁlfﬁﬁﬁz(rates of change)
=f(x)it+a %ﬁf{ﬁi%[f;?@ (marginal)

Ex4: If f(x)=x2,find (1) f'(x) (2) f'2).

Ex 5: Let

the tangent line
ation of the tangent line to
s the rate of change

e left (5 E):

f(x)— f(a)_l f(a+h) f(a) Z

Taautham'liawmamUmver3|ty

So,if f/(a)= f'(a) = f'(a) dose not exist.

Ex6:If f(x)= x|, find f'(0).
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Def: Afunction f is differentiable(fi’ #%77)at x=a if f'(a) exists.

Theorem: Differentiable implies continuity
If f isdifferentiableat x=a = f iscontinuousat x=a.

f(x) = x].

a = f’(a) dose not exist.

Ex 8:
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