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Winter 2025
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MAT A29: Week 7 ‘ Winter 2025

Suppose that f'(z) = 22%(2z — 9). Find the locations of all local extrema.
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Interval | Test Point | Sign of f'(z) | Conclusion
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Problem-Solving Process: \Q(/U\

Create intervals using the critical points z = c.

Pick a “test point” in each interval.

Evaluate the derivative at the test point.

Conclude whether f(z) is increasing / decreasing on each interval.

Form a chart of this information.
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% Activity: Increasing and Decreasing:
What do you notice?

i

What do you notice about the graphs below?
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OpenStax Figure 4.30
We need some new vocabulary!

fis decreasing
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MAT A29: Week 7 Winter 2025

If f(z) is a function then f’(z) is its first derivative. &— X»‘ G alse &
The second derivative of f(z) is:

ila) = % [f'(z)] = “the derivative of the first derivative”

We can also write:

dy _d[dy
dr’ dzldz
In general, the n’th derivative is: :
™ (z) 'y
dr?

If f/ is increasing, then we say that f is concave up.

If f' is decreasing, then we say that f is concave down.

If f” > 0 then f is concave up. If f/ < 0 then f is concave down.
Warning: f”(a) = 0 does not imply a change of concavity.
y = z* has Z—Z% =4.3-22 =0at z =0 but y = 2* is always concave up.
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If f changes concavity at z = a then (a, f(a)) is a point of inflection. (\) Oj,
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Suppose f’(c) = 0 and f(z) is continuous.
1. ¥ f“(e) > 0 then z = ¢ is: N'\‘ N MV\/V\

2R <s0thenr=¢cis N\p\% N\V\N\ )‘
3. If f”(c) = 0 then the test is inconclusive. o~ /((\IB j(\(\\ 3&/‘( W )((;S 2

Find and classify the extrema of f(z) = 325 — 523.
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MAT A29: Week 7 ' Winter 2025

Sketch the graph of f(z) = z® — 3x.

ﬁind the z and y intercepts. ‘1 - QWMU/P\ ) \{ - ,Q(CS =0 N =O
/Find the critical points of f(z). { - \V\\A/V OU() & .)(3 - ’)))( :0 <‘:;>) X(K ’q)>
/Make a sign chart for f'(z). . é;) X =~ \(:7) ‘_O | ‘(;))

Classify the critical points.
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Summary of Week 7 K/ ( ( OB _ /5( bq, _ '\\ =

e Increasing and decreasing
e Concave up and down
e Second derivative test

e Sign charts
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