Calculus 1 — Final Exam MName:
MAT 250, Spring 2011 — D, Ivansic Show all your work!

1. (14pts} Use the graph of the function to answer the following. Justify your answer if a
limit does not exist.
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2. (12pts) Find lim = = _fg in two ways: a) algebraically b) Using L'Hospital's rule.
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3. (10pts) Find the absclute minimum and maximum values for the function flz) =
x + 2sinz on the interval [0, 7].
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4. (10pts) Use implicit differentiation to find /.
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5. (l4pts) Let V(i) = tarctant be the volume, measured in liters, of water in a tank at
time t minutes.

a) What is the volume at £ = 17

b) Find V'(1). What does it represent? What are the units?

¢} Use the numbers from a) and b) to approximate the volume at time { = 1.3.
d} What is the exact volume at time ¢ = 1.37

9 y(1)e Jacch = T~ (0785398

lLv\;I "I‘[‘]:l'f.-lll i ﬁi.rc\-ll:rﬂ_'il .L {_{

r'r( 'nl_' % 'T_I | (. B
h JANLD B EJ' By g 2 '




6. (21pts) Let f(x) = 2%~
a) Find lim f(z) and lim f(z). (Use L'Hopital's rule if necessary.)
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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 the results of a), b) and ¢) to accurately sketch the graph of f.
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8. (13pts) At time ¢ = 0 a car starts moving westward from an intersection at speed 45mph.
At time t = 1hr 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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9. {12pts) Consider the integral x® — 6z + 8 dr.

1
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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10. (6pts) Find f(z) if f'{x) = —— and f(2) = -3
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11. (6pt=) Find the indefinite integral:
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13. (12pts) The equation e® + ¥=2is given.

a) Use the Intermediate Value Theorem to show that this equation has at least one real
solution.

b) Use Rolle’s Theorem to show it cannot have more than one solution.
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Bonus. (14pts) Find the point on the curve y = %, o > 0, that is closest to the origin.
Show that the point you find is, indeed. the closest.
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