Midterm Exam 2
Math 153H, Spring 2008

You have 50 minutes. No notes, no books, no calculators. Good luck!
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1. [20 points] Let R be the region in the plane bounded by the unit circle, the positive z—axis,
and the positive y—axis. In other words, R is the part of the unit disk that’s contained in the

first quadrant. Find the center of mass of R.
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2. [20 points] A planned skate park is supposed to have a concrete mound in the shape of a solid
hemisphere whose radius is 5m. Given that the density of concrete is 4000 kg/m3, compute
the amount of work required to lift all the concrete from ground level into its proper position.
(You may use the value of 10m/s? for the acceleration due to gravity.)
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3. [20 points] Solve the differential equation d_y S sin(z), where y(7) =0
r T
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4. [20 points] A rumor is spreading through the population of a dorm. The rate of spread of

the rumor is proportional to the number of people who know it and the number of people who

don’t know it. In other words, if ¢ is time in hours and P(t) is the proportion of the student

body that knows the rumor, P
i In(2) P(1 — P).

Given that 1/5 of the students know the rumor at time t = 0, what fraction of the students

will know the rumor 3 hours later?
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d
5. [20 points] Consider the differential equation d—y =3+ 2y% - 3y.
x

(a) Sketch the slope field of this equation, including equilibrium solutions.
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. (b) Sketch the solution to the equation if y(0) = 2. What is lim y(z)?
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. (c) Sketch the solution to the equation if y(0) = 0. What is lim y(z)?

7 y=0 (3 AT
£ u/[/br’l(/(m
T So lu \oa .

T 2 So iy k) =0.
XD 0

et —
- — e ~dp—— — .




