Lecture 14 - Midterm 1 Review

- Midterm 1 is today. Available on Gradescope from 12 in the afternoon to 11:59
pm. Once viewed, you have 90 minutes to complete, scan, and upload your
exam as a single PDF file. Please leave about 10 minutes to make sure you can
properly upload your exam.

o Make sure to assign your solution pages to the appropriate problem on
Gradescope before submitting

- Homework 4 and 7 (the homework due the weeks of midterms 1 and 2) will be
due on Thursday at 11:59 pm instead of Wednesday. Every other homework is
still due on Wednesdays at 11:59 pm.

Problem 1 (20 points)
Let D C R? be the region contained inside the parallelogram with vertices (0,0), (—1,2), (=2,1),(=3,3).

Evaluate the double integral
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Problem 2 (20 points)

Let W = {(z,y,2) : 1 < z < 2+sin(m(2? +4?)), 22 +y?> < 9}. Let f: W — R be given by f(z,y,2) = 2.

Evaluate the triple integral
fav.
/I, ’

|€ 2 € 2+ sin(mlxt+y?)) N
x"'-l—az <A

CY\M df\cn\ ordli nate x?..,,ul = r7' , &2

| €2 < Lvsin(Tird)
W={psres e«
056‘11 Jawian

SXS $AV = &“ $(gindica) rdrdod2

(= 2+ SN (_ﬁrz)

=2 \ \ rdezdOdr

Lasa LTir?) _———
o 0 2| SN CION:
\ = r+rronlardy)

Sl g (\+ s\n(Tr‘)\T dr grﬁ‘“ (nrt)dr

ju=mrt du=17 -rro(\f



= HT\ (Jesa@end))rdr  Yrswelnetddr
= w="nrt du=2srdy
o L L sw (M) AM
3 2 m
ym LJ__ ’.- oS (mr )BJ/( = Twslw
dr T
[ k/‘ - = (e TY )
= -\ = l 17
HW("' ;(‘@ CHONRETE S
7,1' m
Problem 3 (20 points)
Let F : R2 5 R2 be given by F (z,y) = (—y,1). Let & be a parametrization of the circle of radius r,
2 +y% =12,

(r > 0) oriented counterclockwise in the zy plane, which completes one full revolution (i.e., the image of

¢ is a closed curve). Evaluate the line integral
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Problem 4 (20 points)

Let f:R3 — R be given by f(z,v,z2

lyz + 22 = 1}with the planelz —2z=0,

ﬁ".‘et C' be the curve given by the intersection of
Valuate the path integral
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Hint: To parametrize this curve, use the equation for the cylinder to parametrize y(t),z(t). Subse- A LU
quently, the equation for the plane tells you how to parametrize z(¢). Also, note that the orientation 'Z,S
does not matter, since as we showed in class, the path integral is independent of the orientation of the o
parametrization.
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Problem 5 (Extra Credit: 10 points)

Consider the polar coordinate map T : (0, 00) x [0,27) — R? given by
T(r,0) = (rcosf,rsiné).
Show that T is injective. Subsequently, compute the Jacobian determinant
det DT (r,6).

Hint: To show that T is injective, you can use the fact that exp(ifl) = exp(if’) (where 0,60  are real)
holds if and only if # and ¢’ differ by an integer multiple of 27 (this should have been discussed in Calc
1T when discussing complex variables).
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