Math 32B - Lecture 1 Name:
Fall 2018 TA Section:
Midterm 2
11/14/2018

Time Limit: 50 Minutes Version @

This exam contains 10 pages (including this cover page) and 4 problems. There are a total of 50
points available.

Check to see if any pages are missing. Enter your name and TA Section at the top of this page.
You may not use your books, notes or a calculator on this exam.

Please switch off your cell phone and place it in your bag or pocket for the duration of the test.

Attempt all questions.

Write your solutions clearly, in full English sentences, using units where appropriate.

e You may use scratch paper if required.

At least one point on each problem will be for clearly explaining your solution, as on the
homeworks.
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Mechanics formulas

e If D is a lamina with mass density §(z,y) then

— The mass is M = [[;d(z,y) dA
— The y-moment is M, = [[,xd(x,y) dA
— The z-moment is M, = [[,yd(z,y) dA
M, MI>
M’ M
— The moment of inertia about the z-axis is I, = [[,y*d(z,y) dA

— The center of mass is (xcm, Yom) = <

— The moment of inertia about the y-axis is I, = [[,2?d(z,y) dA
— The polar moment of inertia is Io = [[(z* + y?) 6(x,y) dA

e If W is a solid with mass density 6(z,y, z) then
— The mass is M = [[[,,, d(z,y,z)dV
— The yz-moment is M. = [[f,,, x0(z,y,z)dV
— The zz-moment is M., = [[[,, yd(z,y,z)dV
— The zy-moment is My, = [[f,,, 26(x,y,2z) dV

y: Mo xy)
M’ M* M
— The moment of inertia about the z-axis is I, = [[[,,,(y* + 2%) 0(x, y, z) AV
— The moment of inertia about the y-axis is I, = [[[,, (z* + 22) §(x,y, 2) dV
— The moment of inertia about the z-axis is I = [[[,,,(#* + ¢*) 6(x,y, 2) dV

— The center of mass is (zoM, Yo, 2oMm) = <

Probability formulas

e If a continuous random variable X has probability density function px(z) then

— The total probability [ px(z)dz =1

— The probability that a < X <bisPla < X <b] = [’p
— If f: R — R, the expected value of f(X) is E[f(X)] = f f (z)dz

e If continuous random variables X, Y have joint probability density function px y (z,y) then

The total probability [ [ pxy(z,y)dzdy =1
The probability that (X,Y) € Dis P[(X,Y) € D] = ffD pxy(z,y)dA
If f: R? — R, the expected value of f(X,Y) is E[f = [Z 7 fzy) pxy(z,y) dedy

The marginal probability density function of X is pX(x) = [ pxy(z,y)dy
— The marginal probability density function of Y is py (y) = [*_ px,y(z,y) dx
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1. (8 points) Find / y dr—z dy where C is the part of the unit circle in the first quadrant, oriented
C

clockwise.
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2. (10 points) Let F(z,y,z) = (cos(yz), —zzsin(yz) + 1, —zysin(yz) + 2z) and C be a smooth

curve from (0,0,1) to (1, 3,1). Find /F - dr.
C
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Avawy - (ompaaing  Tue 2~ ComPovenss ,
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3. (16 points) Let D be a lamina contained in the region {1 <zy<2, 1< J <2, z>0,y> 0}

8

2
(where distance is measure in metres) with density d(z,y) = il kilograms per square metre.
T

Find the moment of inertia of D about the z-axis.

(Hint: You might wish to use the variables uw = xy and v = y.)
x
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4. (16 points) Let the surface S be the part of the paraboloid z = 1 — 22 — y? where z > 0 and
let f(z,y,2) = /(1 —2) +4(1 — 2)2. Find // f(z,y,2)dS.
S
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