1. [5 points per part] For each of the following functions, compute f'(x)
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2. [12 points] Consider the following parametric curve on the domain ¢ > 0:

z(t) =t* — 12t + 101In(t) y(t) = Harctan(t) — ¢

Find all points on the curve where the tangent line is vertical, and all points where it is
horizontal. (Specify which is which.)
Write your answers in exact form. You do not need to simplify.
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3. [9 points] Let f(z) = x4z + 1.

Use the linearization of f at x = 2 to find an approximate solution to the equation

rvV4x + 1 = 5.935.
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4. [9 points] Consider the curve defined implicitly by the equation cos(mz) + 3V = 2%y + 6.
Find the equation of the line tangent to this curve at the point (1, 2). °'
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. [15 points] A lighthouse is located on an island 500 meters from the nearest point P on a
straight shoreline. Its beam rotates at a constant speed.

When the beam hits a point on the shore 100 meters from P, it’s moving at 150 meters per
second along the shoreline.

How long does it take the beam to make one complete revolution?
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