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1. (17pts) Find the following derivatives, simplifving where possible.
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2. (8pts) Let f(z) = 2+ 5z.

a) Use a limit to find f'(z).

b) Now find f'(z) using differentiation rules and compare to your answer in a).
¢) Find the equation of the tangent line to the graph of f at the point (3, f(3)).
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3. (6pts) The total cost of producing x electric guitars is C(z) = 1000 + 100z — 0.252%.
a) Find the exact cost of producing the 51st guitar.

b) Use marginal cost to approximate the cost of producing the 51st guitar. Is this approxi-
mation accurate?
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4. (Tpts) Let g(x) = a® — 622 + 120 + 8.

a) Algebraically find the values of = where the graph of g has a horizontal tangent line.

b) Use your calculator to draw the graph of g (on paper!). Verify your answer from a) on
the graplh.
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5. (Tpts) The total monthly cost of producing z ski jackets is given by C(z) = 242+ 21, 900.
The monthly price-demand function is given by p{x) = 200 — 0.2z, 0 < = < 1000.

a) Form the profit function for this situation,

b) Find the profit and the marginal profit for & = 500. Interpret the meaning of the marginal
profit,

¢) Someone from the company asks you whether they should increase production from level
x = 500 for the purpose of increasing profit. What do you tell them?
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6. (Spts) Find the derivative, and simplify.
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Bonus. (5pts) A falling Bésendorfer® is 51 meters away from the release point after ¢
seconds of travel time.

a) Find the average velacities of the Basendorfer over the three time intervals that start with
{ = 1 seconds and last, respectively, 0.5, 0.05 and 0.005 seconds.

b) Find the instantaneous velocity of the piano at time ¢ = 1. (Note: no need for limit here. )
¢) What is the connection between the numbers in a) and the number in b)?
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