12 Lesson 12

12.1 Higher Order Derivatives

Let y = f(z). Then, the first derivative of y with respect to x is
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The second derivative of y with respect to x is
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The n'" derivative of y with respect to z is
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Example 1: Let f(z) = 32% + 42? + 52 + 6. Find f”(z). What is f2X)?
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Example 2: Let f®(2) = 8csc(7z — 2). Find f@(x).
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12.2 Acceleration

Let s(t) denote the position function. Recall that v(t) = §'(t) denotes the velocity function.
The acceleration function can be denoted by a(t), and a(t) = v'(t) = s"(¢).

Example 3: A particle is traveling on a straight line with a position function of
2
s(t) = §t3 + 6%,

where ¢ is time in seconds and s(t) is position in feet. What is the acceleration when the
velocity of the particle is 54 feet per second?

543 2¢*~ 12¢

ver) T s'Ch) 3 2kt 42t 0C3)% 4392 = 29 $4ls*

=¥ 2t*+12¢-54:0
oale)s viCe)s e v 12 =) e*+6t-2720

=Y (L=3)(¢e+9)=0

=) ¢33 or 439
- e
+ime can'd
ve ne%ai‘wt.

12.3 Practice Problems
1. Find the second derivative of f(x) = 322 In(10z).
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2. Find the second derivative of —Z- 2 #¢*)
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