1. (12 pts) Determine the values of the following limits or state that the limit does not exist. If it is
correct to say that the limit equals co or —oo, then you should do so. In all cases, show your
work /reasoning. You must use algebraic methods where available. And explain in
words your reasoning if an algebraic method is not available.
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2. (12 pts) Find the indicated derivatives of the following functions. (You do not have to simplify

your final answer). 3
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3. Assume the height, in feet, of a particular particle is given by f(t) = v/2t + 1 where t is in seconds.
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(a) (5 pts) Find and completely simplify the expression
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(b) (3 pts) Find the average speed of the particle over the interval from ¢t = 1 to ¢t = 4 seconds.
(Include units in your answer)
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(c) (2 pts) Find the instantaneous speed of the particle at ¢+ = 1 seconds.
(Include units in your answer) 2 2
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4. (a) (7 pts) Viewed from above, you are walking from left to right along the curve y = 22 — 3z +2
in the zy-plane. When you get to the point (0,2), you leave the path and follow the normal
line for a shortcut. Find the z and y coordinates of the point, @, where you meet up with
the path again.
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(b) (7 pts) Find the z and y coordinates of a point P on the curve y = §m3 at which the tangent
line at the point P has a y-intercept of 10.
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(a) (4 pts) The graph of a function y = f(z) is shown. Sketch a rough graph of the derivative
y = f(z).
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(b) For a constant ¢, consider the function g(z) ={ 7 —3 @ 1T<9
cx?4+10 , ifz > 3.
i. (5 pts) Find the value ¢ that will make this function continuous at = = 3.
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i. (3 pts) For the value of ¢ you found in the prev1ous part is the function f(z) differentiable
at * = 37 (Explain) X228 L ey
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