Math 141 Fall 2017

3.5 Higher Derivatives

Example 3.5.1 (from last class). A ball is thrown upward with an initial velocity of 80 %

s(t) = 80t — 162

0= =324 + 0

What is v/(¢)?

V'(4)s-32 T accelenhvn =5 (4)
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Definition 3.5.1. The second derivative of y = f(z) is

2
f'@) = 2 (F(@) = )

If y = f(z) is a position function, then
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Definition 3.5.2. The nth derivative of y = f(z) is

1@ = 2 (1 9@) = T o)

Example 3.5.2. The position of a particle is given by f (t) = t3 — 6t2+ 9¢t. Find the velocity, acceleration,
and jerk functions.

ve loc ¢ 7‘\/ = L&) = 3£ [?4 +q

Alcele fron= £ "'(4) =6e- 2
Jerk ~ [ = §

Example 3.5.3. g(z) = ze*. What is ¢"'(z)?

GO eXexe® o ¥ ( J1x)

j"(K)‘e’((/fx) Fer(1) - €X(2*X)
JH O () = sg

j['”)(x) = " (100 +x)

j(%() =e* (n+x)
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Section 3.5: Higher Derivatives Math 141 Fall 2017
Example 3.5.4. One graph is position, one is velocity, and one is acceleration. Which is which?
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Example 3.5.5. Which is f, f/, ", and f"'?
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