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Q1]...[15 points] Compute the following derivatives.
Find y' where
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Suppose that f(z) has derivatives of all orders. Find an expression for the nth derivative g™ (z) where
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Q2]...[15 points] Find the following finite or infinite limits.
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Q3]...[15 points] Evaluate the following integrals.

e The first is an indefinite integral.

/3x sin(z? + 4) dz

e In the following definite integral a > 0 is a constant.
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Q4]...[15 points] Find the maximum area of a rectangle which can be circumscribed about a 2 by 4
rectangle. Follow the steps below.

e Find the length and breadth of the circumscribed rectangle as functions of 6. Note that 0 < 6 < /2.
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Q5]. .. [15 points] A spotlight at ground level is located 40 feet from a very tall vertical building, directly
in front of the door to the building. A 6 foot tall person leaves the building and walks directly towards
the spotlight at 3 feet per second. How fast is the length of the person’s shadow on the building changing
when the person is 10 feet from the door of the building?
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Q6]. .. [15 points] Find the points on the ellipse 22 4 4y? = 4 where the tangent lines contain the point
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Q7]...[15 points] Compute the area of the region bounded by the curves y = z3 and y = /7.
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Q8]... [15 points] Suppose that the derivative of a function f is given as f'(z) = 3z* — 82° + 6z>.

e Find the intervals where f is increasing and the intervals where f is decreasing.
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e Find the z—coordinates of the local minima of f, and find the z—coordinates of the local maxima of
f.
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e Find the intervals where f is concave up, and the intervals where f is concave down.
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o Find the z—coordinates of the points of inflection of f.
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