Exercise walk-through

Extreme Value Theorem, Global
Versus Local Extrema, and
Critical Points

AP Calculus BC



Analytical Applications of Differentiation

L Critical points

Extreme values and critical points

The Extreme Value

Theorem . a function
continuous on a closed interval
attains both an absolute max and
an absolute min. A critical

point is an interior point
where f(x) = 0 or f does not
exist.

Garden fence



At a maximum or minimum the derivative is zero

ay — falling
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At a maximum or minimum the derivative is zero



Analytical Applications of Differentiation

L Critical points

Where a Function Increases or Decreases

The first derivative tells you where f rises or falls:

m 7(x) > 0 on an interval = fis increasing there;

m 7(x) <0 = fis decreasing



Analytical Applications of Differentiation

L Critical points

Increasing and decreasing intervals

The first derivative says where f rises or falls:

m 7(x) >0 = fis increasing
m 7(x) <0 = fis decreasing

Mountain extrema



Analytical Applications of Differentiation

L Critical points

The first derivative test

Classify a critical point ¢ by how f changes sign there:

f turns + — — f turns — — + .
f does not change sign

local maximum local minimum .
neither

Always state the sign change as your justification.



AP Calculus BC

Exercises 2.1:2.3

2.1 State the Extreme Value Theorem.

2.2 State what a critical point is.

2.3 Find the critical point of f(z) = 2 —

4.



AP Calculus BC

Exercises 2.1:2.3

2.1 State the Extreme Value Theorem.

2.1

« a function continuous on a closed interval attains a global max and min

2.2 State what a critical point is.

2.2

o a point where f' = 0 or f’ does not exist

2.3 Find the critical point of f(x) = x? — 4x.

2.3
e fl(x)=2x—4=0,s0x=2



AP Calculus BC

Exercises 3.1-3.2

3.1 A critical point occurs where

L] 52
B f' =0 or f’ does not exist

Cf=0
Dz=0

3.2 The EVT guarantees extrema when f is continuous on

D A an open interval
B a closed interval

C all real numbers
D no interval



AP Calculus BC

Exercises 3.1-3.2

3.1 A critical point occurs where

] Af=0

B f' =0 or f’ does not exist
Cf'=0
Dx=0

3.1B

e f'=0or f’ does not exist.

3.2 The EVT guarantees extrema when f is continuous on

D A an open interval
B a closed interval

C all real numbers
D no interval

3.2 B

e a closed interval.



AP Calculus BC

Exercise 3.3 (a)

3.3 f(x) = 2 — 6.
(a) Find f'(x).



AP Calculus BC

Exercise 3.3 (a)

3.3 f(x) = 2 — 6.

(a) Find f'(z).

e 2x —06



AP Calculus BC

Exercise 3.3 (b)

3.3 f(z) = 2* — 6.

(b) Set f' = 0.



AP Calculus BC

Exercise 3.3 (b)

3.3 f(z) = 2* — 6.

(b) Set f' = 0.

e 20 —6=0



AP Calculus BC

Exercise 3.3 (¢)

3.3 f(z) = 2* — 6.

(c) State the critical point.



AP Calculus BC

Exercise 3.3 (¢)

3.3 f(z) = 2* — 6.

(c) State the critical point.



