Maximum and Minimum

4.1 Maximum and Minimum
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4.1a Maximum and Minimum (Cont.)
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4.1c Maximum and Minimum (Cont.)
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Mean Value Theorem

4.2 MVT
; -l5ixd

File Edit Page Applications Help
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4.2a MVT Cont.)
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Derivatives and Shapes of Graphs

Sunday, March 12, 2006
4:53 PM

4.3 Deivatives and Shapes of Graphs
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4.3 Derivatives and Shapes of Graphs
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L'Hopital's Rule

4.4 L'Hopital's Theorem.
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4.4a L'Hopital's Theorem. (Cont)
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4.4b L'Hopital's Theorem. (Cont)
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4.4c L'Hopital's Theorem. (Cont)
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Curve Sketching

4.5 Curve Sketching--Guidelines: y=f(x)

1. Domain:

a. Figure out any points or regions where the function is not

defined.

b. If the function has denominators with factors of the form

(x-c), then x=c is a vertical asymptote
2. Intercepts:
a. y-intercept - Set x=0 and evaluate y.
b. Xx-intercept - Set y=0 and solve for x
3. Symmetry -Even/0Odd:

a. lIs f(-x) = f(x)? If so, f(x) is symmetric with respect to
the y-axis.

This happens in particular if the function contains only
even powers of x, cos(x) or cosh(x).

b. Is f(-x) = -f(x)? If so, the function is symmetric with
respect to the origin. This happens in particular if the
function contains only odd powers of x, or sin(x), or
sinh(x)

4. Asymptotes:

a. Use L'Hospital's theorem as necessary to evaluate the
limit as x goes to infinity to find the horizontal
asymptotes.

b. Use L'Hospital's theorem as necessary to evaluate the
limit as x goes to c, for any point ¢ where f(c) is an
undetermined value.

5. Second Derivative Test

a. Use the first derivative to find all critical points.

b. Use the second derivative test to find all relative
extrema.

c. Iff"(c) = 0, investigate if x=0 is an inflection point.
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4.5a Curve Sketching

I=E]
File Edit Page Applications Help
Take the first derivative and set equal to 0 ‘
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4.5b Curve Sketching. (Cont)
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4.5c Curve Sketching.(Cont)
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Optimization

4.7 Optimization
Fd chs_cale1. N =[olx|

File Edit Page Applications Help

| 4) Use the Constraint to
eliminate one variable

INTRODUCTION |

Goal:To find the maximum or 5) Apply the derivative tests
the minimum of some function g
in certain domain.

6) Reread the problem. Answer

Strategy the question
1) Draw a picture. Assign Examples: I
variables.

1) Folding a box |

2) Identify the Objective

Function '
2) Cutting a beam |

3) Idetltlf} the COHSU‘aiﬂt 3) Can Df boup I
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4.7a Optimization. (Cont)

-I0ix

File Edit Page Applications Help

E:-xamplel. Folding a Box i
An open box 1s to be made by 2= [30.00 &M
cutting out the corners of a square -
sheet @ cm in diameter and folding L= [20.00 cm
up the sides. What is the maximum H= 5.00 cm

volume?
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. a o

— e 465'

I 11r | #
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V= LWH= % (30-2x)? Oaxess
Vs (30-2x)2+ X (2)(30-2x) (-2)
= (30-2x) [ 3o-2% ~4X]
=2(15- x)(30-6x) =0
X = r5 6Xx =30
x :5 c. 72
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4.7b Optimization. (Cont)

A chz calex o) =i
File Edit Page Applications Help
y=( -x)"2
; ; 2. 152

section is to be cut froma logof |[||A=xy=x (4-x7) Graph |
radius 1. Find the dimensions of 5 =1

the cross-section that will DA = -2 (—2 +X ) -
maximize the area. ' : A(2) =2
Solution (4 i J A(Q) =0
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4.7¢ Optimization. (Cont)
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File Edit Page Applications Help
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4.7c Optimization. (Cont)
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Newton's Method

4.9 Newton's Method
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4.9 Newton's Method

Newton's Method.
unassignin);

fEx—o -3 x4+ 1;
xox-3x+1
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Antiderivatives

4.10 Antiderivatives
. : F(’x) /t/L/ e _aeolergaliec ,o-f—/
f(x) _,7/ Frx) :,cfx.}.
WWZ;&W 7
g T gy £ e
—anliclonteeanle o
/%;-Lf(x}/ A e W

F(x) +C. C—/WWM

7. Fx) < 3x%,r 5x-2 Fix)= x3 4 Z&_sz—zx + C
2. £0) < /% - VK Fix) =620t - éx% ‘e
T Yx/x - ?‘ x /% +C
3. F=) = 6‘€><—//,e,cfr>< Fx) e we - Zax +c
v fC6)F /""/"'.co_;_‘fc FO) = b [ o Lot gee6

F(X) = _4ec & + C

WW'

Bz Fnl £(x)

’ 2
S f (X)) = /-6éXxX . f(';c): K-3X + ¢ 5
f(o): g f(o): C= & ¢>DC(;</: X-3XxX +§
6. frx)s z-/2% Flox)s 2x-bXPrc = 2x-CK%42
Flo)= 3 FR) = k2 2x2+2x +D
'rer= 2 = KP_2x>p2x + 3

4. Applications of Differentiation Page 25



4.10a Antiderivatives. (Cont)

FREE FALL '

An object 1s thrown downwards
from a height s, with inital
velocity vg . What is the height
as a function of time?

- Newton's Second Law

F = ma|p(0)=50 [p(0)=vg

av 7y
mg—mg E_g
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Graph |
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4.10b Antiderivatives. (Cont)
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