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Figure 2: The graph of f(z).

1. (a) (15 points) The figure shows the graph of a function f(z) defined for 0 < z < 5.
Estimate the area under this graph as the sum of five rectangles based on [0, 1],
[1,2], [2,3], [3,4], [4,5], where the height of each rectangle is the value of f at the
left-hand endpoint of its base.
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(b) (5 points) Sketch i1l on the graph the areas representing the difference:

lestimate from part (a)] minus [area under graph].

Label them “4” or “” according as they are places where the estimate is too
large, or places where the estimate is too small. Make sure your work is clear

enough for the graders to understand what you mean. _|_ S (N gw
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2. (20 points) An Air Chance passenger plane touches down with ground speed 200 feet
per second (136.4 mph). The pilot immediately puts the engines into reverse thrust
to slow the plane down. The speed at ¢ seconds after touchdown is recorded in the
following table.

time in seconds 0 1 2 3] 41 5] 6| 7
speed in feet/sec | 200 | 180 | 150 | 120 | 90 | 70 | 50 | 30

After 7 seconds the plane is traveling at 30 feet/sec and can proceed at that speed to
the terminal.

How far did the plane travel while it was decelerating to taxiing speed? Use the speeds
in the table to get an upper bound and a lower bound for this distance.
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3. (a) (15 points) Estimate / (1 — 2?) dz by a Riemann sum with four equal subinter-
0
vals. Use the left-hand endpoints as your z}.
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(b) (5 points) Is this sum an overestimate or an underestimate? Explain carefully.
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4. Calculate (show all work; NO CREDIT for unjustified answers):
(@) 8 points) [VaZdr = S o= 2 e
X 5

2
(b) (8 points)/ sinx dz
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5.

(a) (15 poinfls) Calculate the area under the graph of f (z) = 22 + 3z and above the
z-axis, '/;»tween z=1and z =2.
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(a) (5 points) Sketch the total area enclosed by the graph of f(z) = 22 — z — 6, the

z-axis, and the vertical lines z = 1 and = = 4; and calculate it exactly. Note that
z* —z — 6 = (z + 2)(z — 3), so the function changes sign at 3.
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