Belowis a plot of fand

Graph of the functiop f and its derivative
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a. (4 pts) Which is which -- which is the function f, and which is its derivative f’? Label them appropriately. Explain how

you know. A r

—~—

b. (12 pts) Carefully add the second derivative function f”(x) to the graph, using estimates from slopes of tangent lines at
several (at least 4) points.

c. (5 pts) Explain how the second derivative you’ve drawn relates to features of f. M our VP
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Problem 2 (30 pts) :

The following data shows the number of seconds (y) one must cook chicken at a chicken’s internal temperature (x), in
order to safely destroy Salmonella bacterial (call that the “neutralization time”). The plotincludes a decaying exponen-
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tial model, f(Temp)=Time, which | created.
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a. (6 pts) Use appropriate difference formulas to compute derivative values for temperatures 145 and 146 degrees
from the data. Do your work next to the graph above. '
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Temp Time
14

146 474.
47 378.
148 300
149 234.

150 180
151 132.
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b. (2 pts) What are the units of the derivative values?

Seonds per (legree Femperiu@ ('F ¥

c. (10 pts) Write the local linearization function centered at 146 degrees in point-slope form, based on your deriva-
tive estimate in part a.
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Problem 2 (30 pts) :

The following data shows the number of seconds (y) one must cook chicken at a chicken’s internal temperature (x), in
order to safely destroy Salmonella bacterial (call that the “neutralization time”). The plotincludes a decaylng exponen-

tial model, f(Temp)=Time, which | created.
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a. (6 pts) Use appropriate difference formulas to compute derivative values for temperatures 145 and 146 degrees
from the data. Do your work next to the graph above. Q ('46) - _’\0 5 Sl {: (qu) - “ L‘ gl F

b. (2 pts) What are the units of the derivative values?

Gecoind s pev - V%

¢. (10 pts) Write the local linearization function centered at 146 degrees in point-slope form, based on your deriva-
tive estimate in part a.

L0 = G H(x- 11 ) (-105)

d. (6 pts) Use the local linearization for 146 degrees to estimate the neutralization time required at x=146.5 degrees.
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Problem 3 (14 pts) :

The model for the data in the previous problem is a dying exponential function, of the form f(x)= c @* with base a=0.788:
f(Temp) = (588 /©.788145) @.788 Temr C _é_‘ﬁ’__‘;g O5% t
a. (6 pts) Compute its denvatwe 57\ O |—1 7)%
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c. (2 pts) How does this derivative approximation compare to your approximation in Problem 1a?
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d. (4 pts) You made an estimate for the temperature at which the time to neutralization would be exactly 500 sec-
onds (Problem 1f). Evaluate the model at that temperature, and compare it to your answer from Problem 1.
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Problem 3 (14 pts) :
The model for the data in the previous problem is a dying exponential function, of the form f(x)=c a”* with base a=0.788:
f(Temp) = (588 /©.7881%°) ©.788 i
a. (6 pts) Compute its derivative.
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b. (2 pts) Evaluate the derivative at a temperature 01:346 degrees. i a70n TS
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c. (2 pts) How does this derwatlve approxlmat!on compare to your approximation in Problem 1a7
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d. (4 pts) You made an estimate for the temperature at which the time to neutralization would be exactly 500 sec-

onds (Problem 1f). Evaluate the model atthat temperature and compare it to your answer from Problem 1.
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Problem 4 (25 pts) :

a. (10 pts) Derive the product rule, starting from the limit definition of the derivative P’(x)

If f and g are differentiable functions, then their product P(x) = f(z) - 9(x)
is also a differentiable function, and

P'(z) = f(2)d() + 9(a)f'(=)-
| Justify each step. )
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b. (15 pts) Use the rules which we have deduced ?g sur2 constant multiple, product, power) to differentiate the follow-
ing functions. Do each step-by-step, justifying the use of each rule:
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