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Show your work! Please draw a around your aunswers!

1. (pts) Compute the following limits, if they exist.
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2. (pts) Compute the following derivatives.
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3. {pts) Compute the following integrals.
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4. (pts) Compute the following integrals
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5. (pts) Determine whether the following integrals converge or diverge. If they converge, find

what they converge to. + i e‘t 61‘
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6. (12pts) Sketch the graph of the function f(x) = z%“ by follwing the guidelines below.
(A) Write down the domain of f, and find the intercepts with the axes.
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(C) Find intervals of increase and decrease.
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(D) Find intervals of concavity.
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7. (pts) The following parts involve the curve y = z%sin(2z) from z =0 to z = %.
(A) Write, but do NOT evaluate, the integral which gives the arclength of y = 2 sin(2z)
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(B) Write, but do NOT evaluate, the integral which gives the surface area of the surface
obtained by rotating this curve about z-axis.
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(C) Write, but do NOT evaluate, the integral which gives the surface area of the surface

obtained by rotating this curve about z=-2 line.
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(D) Write, but do NOT evaluate, the integral which gives the volume of the solids obtained
by rotating the region under this curve from z = 0 to z = § about y=5 line.
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8. (pts) The volume of a cube?'- is é‘rowing at a constant rate of 7 Ci;ﬁ Find the rate of change

of surface area at the instant that the side length is m ¢m.
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Bonus. A curve y = f(z) (with f(z) > 0) is rotated around the line y = —1

e Let L(t) be the arc length of the curve y = f(z) from z =0 to z =¢.
e Let A(t) be the area of the surface of revolution when y = f(x) is rotated around y = —1

(from z =0 to z = t).
What is the ratio of change in surface area to change in arc length:
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