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

Time Limit: 50 Minutes Version X

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 o↵ 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.

• 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

• If D is a lamina with mass density �(x, y) then

– The mass is M =
RR

D �(x, y) dA

– The y-moment is My =
RR

D x �(x, y) dA

– The x-moment is Mx =
RR

D y �(x, y) dA

– The center of mass is (xCM, yCM) =

✓
My

M
,
Mx

M

◆

– The moment of inertia about the x-axis is Ix =
RR

D y2 �(x, y) dA

– The moment of inertia about the y-axis is Iy =
RR

D x2 �(x, y) dA

– The polar moment of inertia is I0 =
RR

D(x
2 + y2) �(x, y) dA

• If W is a solid with mass density �(x, y, z) then

– The mass is M =
RRR

W �(x, y, z) dV

– The yz-moment is Myz =
RRR

W x �(x, y, z) dV

– The xz-moment is Mzx =
RRR

W y �(x, y, z) dV

– The xy-moment is Mxy =
RRR

W z �(x, y, z) dV

– The center of mass is (xCM, yCM, zCM) =

✓
Myz

M
,
Mzx

M
,
Mxy

M

◆

– The moment of inertia about the x-axis is Ix =
RRR

W(y2 + z2) �(x, y, z) dV

– The moment of inertia about the y-axis is Iy =
RRR

W(x2 + z2) �(x, y, z) dV

– The moment of inertia about the z-axis is Iz =
RRR

W(x2 + y2) �(x, y, z) dV

Probability formulas

• If a continuous random variable X has probability density function pX(x) then

– The total probability
R1
�1 pX(x) dx = 1

– The probability that a < X  b is P[a < X  b] =
R b
a pX(x) dx

– If f : R ! R, the expected value of f(X) is E[f(X)] =
R1
�1 f(x) pX(x) dx.

• If continuous random variables X,Y have joint probability density function pX,Y (x, y) then

– The total probability
R1
�1

R1
�1 pX,Y (x, y) dxdy = 1

– The probability that (X,Y ) 2 D is P[(X,Y ) 2 D] =
RR

D pX,Y (x, y) dA

– If f : R2 ! R, the expected value of f(X,Y ) is E[f(X,Y )] =
R1
�1

R1
�1 f(x, y) pX,Y (x, y) dxdy

– The marginal probability density function of X is pX(x) =
R1
�1 pX,Y (x, y) dy

– The marginal probability density function of Y is pY (y) =
R1
�1 pX,Y (x, y) dx
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1. (8 points) Find

Z

C
y dx�x dy where C is the part of the unit circle in the first quadrant, oriented

clockwise.

First WE SKETCH

yn

de

WE PARAMETERIZE C USING

F t Sint cost For Ost f

WE THEN COMPUTE

F ICE cost Sint

THEN WE HAVE

y
dae

aedy fo cost sine F'A de

cost Sint cost Sint It

cos't sin't It

SIK dt

IZ
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2. (10 points) Let F(x, y, z) =
⌦
cos(yz) , �xz sin(yz) + 1 , �xy sin(yz) + 2z

↵
and C be a smooth

curve from (0, 0, 1) to (1, ⇡2 , 1). Find

Z

C
F · dr.

WE SEEK A POTENTIAL FUNCTION fCosy 2
For Easy z so THAT Tf
COMPARING THE 2e COMPONENTS

fIa coscy.ES

So fcx.y.tt occoscye glye
For Some Function

glyit
COMPARING THE

y COMPONENTS

fig xzsincyatl
xzs.in yz tfogf xzsi tl

0

of 4

So
glye y htt

For SOME function hfe
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FINALLY COMPARING THE Z COMPONENTS

FI xgsincyzl 22

xys.inyzjth'CH x

yyzt2zhlCZ2z

So htt E t constant

So f HYE occoslyzsty 12 2

IS A POTENTAL FUNCTION FOR

Applying THE FUNDAMENTAL THEOREM FOR

CONSERVATIVE VECTOR FIELDS

E die f 1 E I f 10,91
Iz 11 I

I
Z
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3. (16 points) Let D be a lamina contained in the region
n
1  xy  2, 1  y

x
 2, x � 0, y � 0

o

(where distance is measure in metres) with density �(x, y) =
2y

x
kilograms per square metre.

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

⇣
Hint: You might wish to use the variables u = xy and v =

y

x
.

⌘

FIRST SKETCH D

y Zac

2L

EyesK

IF WE TAKE U
xy

Tse THEN

D Kus 2 IE VEZ

THE MOMENT OF INERTIA ABOUT THE X AXIS
IS

In D y Skip
DA

COMPUTE THE JACOBIAN

jI detf 1 21 2
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THEN

I Sis w zu I 9f I dude

f f au X dudu

f Si w dudu

Si C zum du

f K v du

Eve3,2

by m2
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4. (16 points) Let the surface S be the part of the paraboloid z = 1 � x2 � y2 where z � 0 and

let f(x, y, z) =
p

(1� z) + 4(1� z)2. Find

ZZ

S
f(x, y, z) dS.

FIRST SKETCH 5
2 n

s

f y

he

ALSO SKETCH PROJECTION ONTO
Gg

PLANE

yn

s

PARAMETERIZE 5 USING

GMO rcosO rsinO I r2

EVEL AND 050521T
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NEXT COMPUTE

Fr off cos0 sin0 Zr

Fo Off f rsino r cos0 07

If Fr XFo 2hcos0 22 sin0 r

So HNH J4r4rT
THEN

Sss f dS II fo Vr 4 11N'll drdo

f fo r't 4r4 dr do

f Ist Es do

3
IT


