(1) (15 points) A hot air balloon rises vertically upwards from a distance of two
miles away. When you see the balloon at an angle of 7/4 radians, the angle
is changing at a rate of 0.2 radians/s. How fast is the balloon rising?
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(2) (25 points) Consider the function f(z) defined by the following graph.

(a) Label all regions where f(z) > 0.

(b) Label all regions where f'(x) < 0.

(c) What is lim,_,o f(2)?

(d) What is lim,_,_o f'(2)?

(e) Sketch a graph of f/(z) on the figure.

(f) Label the approximate locations of all points of inflection.
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(3) (15 points) The value of tanz at n/4 is 1. Use a linear appm}s.{imation to
estimate tan(0.8). Do you consider this to be a good approximation?
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(4) (25 points) Consider the function
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(a) Find all vertical and horizontal asymptotes of the function.
(b) Find all critical points of the function.
(c)
d)
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Determine the intervals where f(z) is increasing and decreasing.
Use the 2nd derivative test to attempt to identify all local maxima and

minima.
(e) Sketch the function and label all relative maxima and minima.
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(5) (15 points) A cylindrical can of volume 1ft° is to be constructed, where the
material for the top and bottom costs four times as much as the material for
the sides. Find the dimensions which minimize the cost of the can.
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(6) (25 points) Compute the following limits. Show all work.
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