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1. (444+4+4=16 points) Evaluate each of the following limits if it exists, or else show why it

doesn’t exist. (Do not use L’'Hospital’s rule.)
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2. (a) (10 points) Using the € —  definition of limit, prove that

lim(4z — 10) = 2
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1
o +mz, r>1
(b) (10 points) Let f(z) =

?+3r+k <1

Determine the values of the constants k and m so that the function f(z) is differentiable at

r = 1.



3. (5+5+5=15 points) Evaluate each of the following derivatives. Do not simplify the final

expression.
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4. (a) (10 points) Say f(z) = — 1

g(x), f(0) = =2, f'(0) = 1.
(i) Find g(0).

(i) Find g'(0).

(it}) Find (f(2)g(2))']—o.
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(b) (10 points) Consider the curve z1 4 y1 + zy = 25.

Find an equation for the tangent line to the curve at (1, 16).



5. (a) (10 points) Estimate v/99999.

(b) (10 points) The height of a container of right circular cylindrical shape is increasing at a
constant rate of lem/s, and the radius of its base is decreasing at a rate of 0.3cm/s. Find

the rate at which its volume is changing when the height of the container is 10cm and its base

radius is 2¢m.



6. (10 points) If f(1) = 10 and f'(x) > 2 for 1 < x < 4, what is the minimum possible value
of f(4)? Prove your result.



