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Differentials: Formula - Uses

_—~chanse in x

SENORY,
The differential of /" at xp with increment /.
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Use differentals to estimate sin(z/60).
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f'x)= sin®(rx) and f(1/4)=2. Estimate f(1/5).
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Newton's Method: Formula - Use
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Use one iteration of Newton's method to approximate a root

of 2x° +4x" —8x+3 =0 from a guess of [ x, =1.
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Mean Value Theorem: Formula - Use

If /" is continuous on [a,h] and differentiable on (a,b), then there is a
value ¢ between a and b so that
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Verify the conclusion of the mean value theorem for
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Let /" be a function such tha l@ The va t satisfies the mean
value theorem on the interval [T ch that( /' (¢) = 2.) What is f'(5)?
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The graph of f'(x) is shown below. How many values of ¢ satisfy the
conclusion of the mean value theorem on the interval [0,8]? What if the
interval is changed to [-8,8]?
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Increase/Decrease and Critical Numbers:
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Find the critical numbers, the interval(s) of increase, and the interval(s) of
decrease for the function f(x) = —x" + 6x> + 15x — 2.
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Classifying Critical Numbers:
First Derivative Test: <— |9 )2 C(/xaf t

i
- o)
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Classify the critical number x =0 for the function f(x) = x’cos(x).

Classify the critical numbers for the function f(x)=—x" + 6x° + 15x — 2
using

(a) the first derivative test.

(b) the second derivative test.
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Classify the critical number x=0 for the function /(x) = x*cos(x).
.
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Absolute Maximums and Minimums for a Function on a Closed Bounded

Interval:
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Find the absolute maximum and minimum values for the function

f)=—x"+6x>+15x — 2} on the interval [-2,1].
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What if the function is not set on a closed bounded interval?

Find the absolute minimum value for the function f(x) =x" — 8x* + 3.
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Concavity and Inflection: . le
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Give the intervals of concave up and concave down for the function
f(x)=—x"+ 6x" + 15x — 2. Also give any inflection numbers.
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Give the intervals of concave up and concave down for the function
f(x)=x"— 8x*+ 3. Also give any inflection numbers.
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The graph of "' (x) is shown below on the interval [-10,10]. Give the
intervals of increase, decrease, concave up, and concave down for /" on this
interval. Also find and c|a551fy amal numbers for f and list the
inflection numbers for f.
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Graphing:

5 step method:
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Let

2

e 2 4 2
flx)= 2{;.;—-1—:-} Then f'(x) = QJ—I—ﬂ and f'(x) = M
T 4 x

. Determine the domain of f, the r- and y-intercepts of the graph (if anyT, thw_\'}‘ and the
horizontal and vertical asymptotes of the graph (if any).

2. Determine the eritical numbers of f, the intervals on which f is increasing and the intervals on which f is
decreasing,

3. Determine the intervals on which the graph of f is concave up, the intervals on which the graph is concave
down, and find the points of inflection.

. Use the information from parts (a) - (c) to sketch an accurate graph of f.
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Graph the function f(x)=—
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Max/Min Word Problems:

What are the dimensions of the base of the rectangular box of greatest
volume that can be constructed from 100 square inches of cardboard if the
base is to be twice as long as it is wide? Assume box has top.
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Find the point on the curve y =x" that is closest to the point (2,3).

<>

Give the dimensions of the rectangle with greatest area that has its base on
the x-axis and its upper vertices on the parabola y =4 — x°.

23



Find the point on the curve y =x* that is closest to the point (2,3).
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If this problem wefe/p’{m)erly rigged (as your exam problem will be),
we'd be able to immediately determine the value(s) of x that make
this zero. Then we would finish the problem.
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[Give the dimensimaof the rectangle with/greatest area that has its base on

the x-axis and its upper vertices on the parabola y = 4 — x°.

i

L K=o AR>=2°

23
ofec
5% Cﬁ'h/‘/"arc~ Tlap: 1oigs = e
e _’?:,-}__ o\ -\+ scculs L-JLJ’/’"
1 ’gﬁ )
I
X R -

25



