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Show all your work.

1. (14pts) Use the graph of the function to answer the following. Justify your answer if a

limit does nol exist,
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List points where f is not continuous and
explain why.

At x=0, s Qg due

List points where f is not differentiable

and explain why. r
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2. (12pts) Find lim "”—4
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3. (l0pts] Find the absolute minimum and maximum
x — 2cosa on the interval [—3, Z].
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in two ways: a) algebraically b) Using L Hospital's rule

values for the function f(r)
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4. (10pts) Use implicit differentiation to find y'.
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5. (l4pts) Let V(i) = £* — 5t* + 4¢ + 7 be the volume, measured in liters, of water in a tank

at time { minutes.

a) What is the volurne at t = 27

b) Find V'(2). Whal does it represent? What are the units?

¢) Use the numbers from a) and b) to approximate the volume at time ¢ = 2.2,

d) What is the exact volume at time ¢ = 2.27

a) N(v)= 8-20+8+ 7= 3¢
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6. (21pts) Let f(x) =ales.
a) Find the horizontal asyimptotes,
b) Find the intervals of increase/decrease and where f has a local maximum and minimum.

¢) Find the intervals where f is concave up or down and where it has an inflection point.
d} Use vour calculator and the results of a), b} and c) to accurately sketch the graph of f.
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7. (13pts) At time ! = (0 a car starts moving westward from an intersection at speed 45mph.
At time f = 1hir another car starts moving southward from the same intersection. with speed
60mph. At what rate are the cars moving apart at time £ = 2hrs?
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8. (12pts) Consider the integral j ® — 72+ 10dz.

4
a) Use a picture to determine whether this definite integral is positive or negative.
b) Evaluate the integral and verify your conclusion from a),
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9. (6nts) Find f(z)if f(z) = % BndLF i) =3
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10. (6Gpt2) Find the indefinite integral:
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11. (10pts) Use substitution (don’t forget to change bounds) to evaluate:
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12. (12pts) The equation @ +sinx =1 is given.
a) Use the Intermediate Value Theorem to show that this equation has at least one real

solution.
h) Use your calculator to find an interval of width 0.01 that contains your solution. Use IVT

again to justifv why the interval you found contains the solution.
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Bonus. (14pts) Find the peint on the graph of y = €® that is closest to the origin. Show
that the point vou find is, indeed, the closest. (Note: an equation will arise that you will
not be able to solve algebraically, so use your calculator to get an approximate solution. )
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