For some function /* and some non-zero number @, the derivative of f at @ is given by SCORE: ___ /20 PTS
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[a] Find /" and a. Show that your answers are correct using the definition of the derivative at a point.
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[b] Find the value of the limit, by evaluating /'(a). @ o h
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Prove the derivative of tan x using the definition of the derivative function. Show all steps.
Do NOT use the derivative shortcuts (such as the product rule etc.).

Y0u may use the value of the two trigonometric limits proved in lecture without proving them again.
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If g isa functionand f(x)= ng(%) , find a formula for f"'(x), which may involve g, g' and/or g’ SCORE: /20 PTS
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Prove that y =mx +b and x* + y* —=2by = ¢ are orthogonal trajectories. SCORE:

C%r’m lx*QjaisL Qb%ﬁ =0,
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Let f(x)=(+Inx)"*. F{Q)z (,,,,]B’; ) SCORE: ____ /25PTS

[a] If x changes from e to 3, find dy .
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[b] Approximate f(3) using your answer to part [a].
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SCORE: ___ /25PTS
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HINT: Simplify often.
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The base of a 16 foot tall conical water tank has a radius of 12 feet. SCORE: /25 PTS

Water is draining from the tank at 2477 cubic feet per minute.
At the moment when the water is 8 feet high in the tank, is the radius of the surface of the water expanding or shrinking, and at what rate ?

You must state/show clearly what each variable you use represents.
You must show the units during the intermediate steps of your work, and you must state the units for the final answer.
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