Amalfjsi;s 2

30 April 2024

1
Warm-up: Isy = —x° — 4x concave up,

3
concave down, or neither at x = 27




See ELMS “P and ”f” L 54 Pk P

Monotonicity

o If f' > Othen f is increasing,

o If f" < Othen f is decreasing.

o A critical point is an x-value* where /' is zero or doesn'’t exist.

Concavity
o Iff” > 0Othenf is concave up,

o If f” < Othenf is concave down.
o An inflection point is an x-value* where f” changes sign.

* The x-value must to be in the domain of 7.
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For f(x) = %x3 — 4x, _—oflas CP
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£ is neqative £ is positive £ is neqative

{ LS pos.

£ is decreasing £ is ncreasing

“’f, bells wus f is ncreasing

§' is positive £/ is negative §' is positive
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£” is negative ,.j £ is positive



Task: Find (a) the critical points and (b) the inflection points of
f(x) = ;—Oxs o xt L0 S R T

Possible hints:
Syt =4 +6x7 =5 = —(x = 2x —2)(3x> — 10x + 10)
Sy i foees b {0y 3x(x2 —4x 4+ 4)

Ox> —24x+ 12 = 3(x—2)3x-2)
18x—24 = 603x—4)

Answer: critical Fo&m&sz X = 1--»\@ and x = 14—\@
infection points: x = 0 only



Task: Find (a) the critical points and (b) the inflection points of

f(x)——x oyt D SR T

Althouqgh ﬂf”(Z) 0, there is no inflection
point there (}” does not change sigh).

c. Aown concave up



Celebration of Knowledqe

Exam 1 is next week.
Topics:
o calculating derivatives
o Power Rule, Product Rule, Chain Rule, etc.
o tangent lines
e Mmonotonicity and critical points
& concavity and infection points
o extrema



Exam

Task 1: Find the slope of the tangent line to y = cos(8x) at x = %

This ts £'(w/3).
(No ... = 0. No ... » 0. Just plug /3 nto derivative and s&op‘.)

Task 2: Give an equation for the tangent line to y = cos(8x) at x = %

The format Yy =Y, = mix - x ) is easier than Yy = ax + b.

Task 3: Give the derivative of f(x) = x3\ /9 + sin (xz) as a function of x.

Sktart wikth the Product Rule,
We will also need the Chain Rule twice (and Sum ownce).



