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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 Intervals where the given function is increasing, decreasing or constant.

) x
a
Iv\u-e«st M fwa)v (b9
Decreasinoy w (@,b)
Constast™ @y (¢ o0)
Theorem 1 Let f be a function that is continuous on (a.b), and differentiable on (a.,b).
[ e semaneat
1. If f'(x)>0 forall x on (a,b), then f isincreasing on (a,b).
2. If f'(x)<0 forall x on (a,b), then f is decreasing on (a,b).
3. If f'(x)=0 forall x on (a,b),then f is constanton (a.b).
Increasing and Decreasing function summary: For the interval (a,b),
Jfix) f(x) Graph of f Examples
+ IEeasing # Rising 7 / J /
' 70 [y
Decreasing ™ Falling ™ \ \\ ; \

f'x1<0

8

the critical numbers of f'(x).

Definition 1 The values of X in the domain of f where f'(x)=0 or where f'(x) does not exist are called

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

f'(x). (It does not matter whether X is in the domain of f or not.)

Example From the graph below, find

f60




(a) the values of x where f'(x)=0 (e) the values of X in the domain of f
X \ where f'(x)=0
P e = x — -*ﬂ‘
moulﬂul\o\ ’

(b) the values of x where f'(x) does not exist (f) the values of x in the domain of f

‘5 3 where f'(x) does not exist
) A=- 5

(c) the partition numbers of f'(x) (g) the critical numbers of f”(x)

==1-95-32.5

(d) the domain of [ = = 1
9.(.' ” ‘R i Sﬂ.." %)= -(" (3] dees éif&t

Example Find the critical numbers of /'(x), the intervals on which f s i‘n<créasing and those on which f is
decreasing, for T
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