Section 1.5 Estimating Deriviatives

nt= £[x_] =x"2

ouri= X2

Manipulate[Plot[{f[x], f£'[a] (x-a) + f[a]}, {x, -4, 4}, PlotRange » {-1, 20},
GridLines -» {{-4, -3, -2, -1,1,2,3,4},{(-1,1,2,3,4,5,6,7,8,9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20}}, AspectRatio » 1], {a, -4, 4}]
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4= Manipulate[
Plot[{f[x], £'[a] (x-a) + £f[a]}, {x, -2.5, -1.5}, PlotRange -» {3, 5}, GridLines >
{{-2.4, -2.3, -2.2, -2.1,-2,-1.9,-1.8, -1.7, -1.6, -1.4}, {-1,1,2, 3, 3.2,
3.4,3.6,3.8,4,4.2,4.4,4.6,4.8,5,6,7}}, AspectRatio—-» 1], {a, -2, -1}]
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Outf4]=
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Calculate the slope of the line between x =-2.1 and x=-1.9
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In[5]:=
Manipulate[Plot[{f[x], £'[a] (x-a) + £f[a]}, {x, -2.1, -1.9}, PlotRange -» {3.5, 4.5},
GridLines -» {{-2.08, -2.06, -2.04, -2.02, -2, -1.98, -1.96, -1.94, -1.92},
{4.4,4.3,4.2,4.1,4,3.9,3.8, 3.7, 3.6}}, AspectRatio - 1], {a, -2, -1}]

«

Out[5]=

-2.05 -2.00 -1.95 -1.90

Calculate the slope of the line betweenx = -2.02andx = -1.98

Clear [cuberoot]
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cuberoot [x_] := Block[{value}, value = Sign[x] * (Abs[x]) "~ (1/3)]

h[x_] = cuberoot[x]

Abs [x]'/3 sign[x]

Plot[{h[x]}, {x, -8, 8}, PlotRange » {-3, 3}, GridLines -»
{{'81 '71 '61 '51 _41 ‘31 ‘21 _ll 1! 21 31 4! 5! 6! 7! 8}! {‘41 ‘31 '21 '11 1! 2! 31
4,5,6,17,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20}}, AspectRatio » 1]
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Tangent lines to f(x)=x" at given values of x.

a =)

-35

| ED [+ [2T¥1B]

20

25

| EDIHRIE]E]

20




a O = O
-2. | ED I+ [AIE]=] -5 =EDIH[RIFIE]
\ \
\ \
\ \
\ \
A\ o \ ©
\
N\
\ ANAN
N\ \
\ A\
N\
\ N\
\
En = a =2 \
m=
a O O
~1. ‘ _|’ + le -0.5 l - )|+ Q&
\ \
\ \
\ \
\ \
\ 10 \ !{\
\ \
\ \
\ \
N\ \




Tangent lines to f(x)=x" at given values of x.
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- OSTEBEE/ZORN — Sample “Nonroutine” Exercises

1. The graph of a function f is shown below.
4

N Graph of f
(a) Check the entries in the table below and replace any that are erroneous with reasonable estimates.
]2 468 | 10 | 12
- Cffx) ] o ] 4 3 -1 | 42

(b) Sketch a graph of f’ on the axes above. -
2. Suppose that the line y = 4x -+ 3 is tangent to the curve y = f(x) at x = ~2. Find f(-—-Z) and '1f’('-—'-2).

3. The graph of a function f is shown below.

5

3

i

1

e
Graph of f

(a) On which intervals is f’ negative? Positive?

(b) On which intervals is f’ increasing? Decreasing?

(c) Where does f’ achieve its maximum value? Estimate this value of 1.

(d) Where does f’ achieve its minimum value? Estimate this value of f’.

(e) Sketch a graph of f’ on the axes above. [NOTE: Your sketch should be consistent with yOour answers

to parts (a)-{d).]



