Problem 4: We measure the mass of a radioactive element over a period of years:

B

time ¢ (years) 0 1 2 3 4
height m(t) (kg) 4 2 1 0.5 0.25
~ m/(t) = 1, -1-9 -.1\% ~.315 ~,35
~ m'(t) 5 (025 5025 W - 125
method {ovwand [ apwdd Taiihed  1eentondd [ pacian(iee

a. (10 pts) Choose the best method to approximate the first and second derivatives of m at each point,
and so fill in the table above.

b. (2 pts) What is the average rate of change over the entire interval, and what are its units?
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c. (8 pts) Graph the approximate derivative function below, using your estimates for the derivative.
(Does it make sense? Do you have any qualms? Why or why not?)

y = m(t)
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%5: Explain with reasons in each case a-c; figures are encouraged.

a. (2 pts) If a function is contmuous at a pomt is it differentiable there? S
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b. (2 pts) If a function is differentiable at a pomt is it continuous there? ({11 § l dﬁif ;HH e av
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c. (6 pts) What problems can prevent a function from having a derivative at a point (the more the
merrier)?
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d. (10 pts) Draw the graph of a function g consistent with the following:
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g(-8) =1 y =g(x)
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/blem 5: Explain with reasons in each case a-c; figures are encouraged.
\
a. (2 pts) If a function is continuous at a point, is it differentiable there?
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b. (2 pts) If a function is differentiable at a point, is it continuous there?
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c. (6 pts) What problems can prevent a function from having a derivative at a point (the more the
merrier)?
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d. (10 pts) Draw the graph of a function g consistent with the following:

g(-8)=1 y =g(x)
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Problem 6: Assume that F(z) = f(z) + g(z), where f and g are differentiable functions of z.
a. (10 pts) Using the limit definition, show that

F'(z) = f'(z) + ¢'(z)
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b. (10 pts) Show how to apply the sum rule (and other rules) to compute the derivative of

F(z) = 3¢” + z* — sin(x) +  cos(x)
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oblem 7: Consider the function f(z) = 3.

e (8 pts) Find the equation of the tangent line to the graph of f at 2 = 27. Of course you should write

it in point-slope form. TS Fom .
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e (8 pts) Use the local linearization to give the exact approximation to (27.03)%. How well does it
compare to this 17-digit approximation, 3.00111069984231547
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oblem 7: Consider the function f(z) = z3,

e (8 pts) Find the equation of the tangent line to the graph of f at x = 27. Of course you should write
it in point-slope form.
"INl "%
Y= %y ™
/
FD= 037 - 1,

V- 3=.037(x-27)

e (8 pts) Use the local linearization to give the exact approximation to (27.03)%. How well does it
compare to this 17-digit approximation, 3.0011106998423154?

¥~3= .037(27.03 -27)
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e (4 pts) Is your answer an over- or an under-estimate? Justify your answer.
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e (4 pts) Is your answer an over- or an under-estimate? Justify your answer.
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