
Merit Calculus 1, Fall 2009, Worksheet 26

Note: All you need to remember is Work = Force × Distance and Moment = Mass ×
Distance from line.
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Problem 0. How much work must be done to fill the swim-
ming pool on the right if the water must be pumped up from
a reservoir 5m below the bottom of the pool? Also show a
Riemann sum which you could use to obtain your answer.

Problem 1. What is the average value of the function y =
(x−5)2 on the interval [3, 6]? Why is it reasonable to call this
number the average value of the function (on this interval)?
What does the Mean Value Theorem for integrals say in this
situation?

Problem 2. If an animal population is modeled by the func-
tion f(t) = 200e0.1t, what is the average population over the
time interval [0, 10]?

Problem 3. Pretend you are cutting out the region between the curves y = 4 − x2 and
y = 0 from a block of wood. How would you find the centre of mass of that wood piece?

Problem 4. Consider the region bounded by the curves y = x2 and x = y2 with uniform
density ρ. Sketch this region and mark where you think the centroid should be. Now find
the moments about the y and x axes, and the centroid (or center of mass).

Problem 5. For the region between the curves y = x3 and y = x4, find the area, the moments
about the y and x axes, and the centroid. Observe that there is something interesting about
this centroid – it may help to draw a graph and to mark the centroid on it. Explain this
observation.

Problem 6. Find the centroid of the region bounded by y =
√

9− x2 and y = 0.

Problem 7. Find the centroid of the region bounded by the given curves:
(a) x = 0, y = 0, x+ y = 3 (c) y = x2, y = 9
(b) y = 0, y = x, x+ y = 2 (d) y = x3, x = y2

Problem 8. A car leaves a gas station at an intersection at 4 : 30 p.m., and travels east
at 80 km/h. A truck travelling north at 100 km/h arrives at the same gas station at 6 : 30
p.m.. At what time are the two vehicles closest together?



Problem 9. The base of a pyramid-shaped tank is square with sides that are 9m in length.
The vertex of the pyramid is 12m above the base. The tank is filled to a depth of 4m and
water is flowing into the tank at a rate of 3m3/s. Find the maximum of the rate of change
of the depth of the water in the tank.

Problem 10. A cable that weighs 2lb/ft is used to lift 800lb of coal up a mine shaft 500ft
deep. Find the work done. Also, write down a Riemann sum showing how to obtain this
integral.

Preparation for next time

Practice Exam 3: Monday, November 3rd, 7–9pm. I will email you with the location.

Have a great Thanksgiving!


