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Chapter 6: Applications of the derivatives
6.1 First Derivative and Graphs

Increasing and Decreasing Functions
Example From the graph below, find lntervals where the given function is increaslng, decreasing or constant.

Theorem l Let f be a function that is continuous on |a.b), and differentiable on (a,b).

1.lfJ,,@)>0forallton(o'tffiincreasingon(.a.b.).
2. n J'(x) < 0 for all x on (a,b), then ./ is decreasing on (a.b).

3. ll f'(x) = 0 for all :r on (a,b), then f is constant on (a.b).

lncreasing and Decreasing function summary: For the interval (a.b),

./'(x) /'(:r) Graph of ./ Examples

f(0)o
lnqleasing /

tfi?l
Rising / r)/

t'Gt<o
Decreasing \

st
Falling \ \L\

Definition 1 The values of x in the domain of / where -f '(x'):0 or where /'(x) Ooes not exist are called

the critieal numbers of f'{x).

Remark: The values of x where .f'(*')= 0 or where /'(x) does not exist are called the partition numbers of

"f'(*). (lt does not matter whether r is in the domain of ./ or not.)

Example From the graph below, find

f (,,t



(a) the values of x where .f '(x) = A

f,=- -l
(b)rhe va,ues or tr where lgtg:-*l]*

(e)the values of x in the domain of -/
where f '(x)=0

f,=
(0 the values of .r in

*1
the domain

{ z -{ 
where /'(r) doesnotexist

[= -gr1
(c) the partition numbers ot f'(x) (S) the critical numbers at f'(x)

d=-[,-5i-],L] X=f:[{t}
Examp e,* ,,,-",, ", ^.Y::,I; kl*ln wh ch rffi-m *:r.#tr.

2 -4x+5 *t ffi--- hrnarolnrfrhu. R.Ottr*qll:tt], r \ tn,-*=g

decreasing, for

or J'

X=2

(a) f(x): x2 -4x+5 ttf

O.t't x nol*.ntx ffOzQ d Lx-,Y:?

-'. d,),1m Co X --2

{t*:o tnr oI*Y'
frG)<o $u(-lrl) =;) &.tatr{,

t-,ll Y=2 @'l
f'r)fg-'$t*e-,?

(b) ,f(;r) = xt -3x
q'ft) z9/.--? = }tX {l =1(r-l)k}l)-

O -il t'.rl :' rf,;1-'*t Tj : fyl : :
qr(r)= 1x'-!_?

= 3({:r) =\,hti

@un x i.fi..\i ttx)= 0 ..-) jCx-t)ktl =Q

.'.drinrlon b (= -1, I
X=_(, I
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