Math 220 Calculus I Final Exam
Professor John Maginnis December 16, 2015
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Show all your work in the space provided under each question. Please write neatly
and present your answers in an organized way. You may use your one sheet of
notes, but no books or calculators. This exam is worth 120 points. The chart
below indicates how many points each problem is worth.

Problem 1 2 3 4 b 6
Points /6 /8 /6 /8 /5 /7

Problem 7 8 9 10 11 12
Points /10 /7 /7 /8 /8 /8

Problem i3 14 15 16 Total
Points /8 /8 /8 /8 /120




1. Find the derivative g—;.
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2. Find the interval where the function y = f(z)} is increasing.
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3. Evaluate the limit.
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4. Find the interval where the function y = f(z} is concave down.

y = f(z) = «* — 22° — 122°
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5. Compute the right hand hmit.
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6. Find the z- and y-coordinates of the absolute maximum of the function on the
interval —2 <z < 2.
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7. Approximate the square root of three using the following two methods.

(a) Find an equation of the tangent line to the curve y = /z at xp = 4, and
use this to approximate V3.

(b) Apply Newton’s Method to the function f (z) = 2% — 3, and compute both
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8. Find the derivative % if zy? -y =6.
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9. Use the method of substitution to evaluate the indefinite integral.
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10. Find the area between the line y = z — 2 and the parabola z = 4 — Y.
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11. Use the method of cylindrical shells to find the volume of revolution formed
by revolving the region in the first quadrant bounded by z = 0, y = 0, and
y=—xl+x + 2, around the y-axis.
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12. The driver of a car who is driving at a speed of 60 se%fia' applies the brakes

when he sees a tree 100 feet away that has fallen on the road. The brakes apply

a constant deceleration of —20 ﬁ)‘%ﬁ How far does the car travel before it

stops? Does the car hit the tree?
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13. Find the volume of revolution formed by revolving the region bounded by
y =€ y=e®® and z = 1, around the z-axis. (Note that the two exponential
curves intersect when & = 0. Your final answer will be written in terms of the

numbers 7 and e.)
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14. A lighthouse sits on a small island 200 meters away from a long straight cliff.
The beam of light makes one full revolution every minute, shining on the cliff
for some of that time. Find the speed at which the spot of light moves along
the cliff at the instant when the beam of light forms a 45 degree angle with
the line perpendicular to the cliff.
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15. A cylinder is to have a total surface area of 6m square meters, including the
top, bottom, and sides. Find the largest possible volume of such a cylinder.
Verify that your answer is a maximum.
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16. The graph of a function y = f(t) is given below. Define another function
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(d) Find the z-coordinate of the minimum of g(z).
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