22W-MATH-32B-LEC-4 Midterm 1

TOTAL POINTS

QUESTION 1
25 pts

11 10/10
v - 0 pts Correct

- 1 pts Incorrect bound in one region (while using a
4 region decomposition)

- 2 pts Correctly wrote integrals to describe the
area of vertically simple regions; but did not answer
the question.

- 4 pts Incorrect bounds in two regions (while using
a 4 region decomposition)

- 7.5 pts Correct graph, but incorrect bounds

- 2 pts Swapped horizontally simple and vertically
simple with correct bounds

- 2.5 pts Incorrect graph, hence incorrect bounds

12 10/10
v - 0 pts Correct

- 1 pts Incorrect bound in one region (while using a
4 region decomposition)

- 2 pts Correctly wrote integrals to describe the
area of vertically simple regions; but did not answer
the question.

- 4 pts Incorrect bounds in two regions (while using
a 4 region decomposition)

- 7.5 pts Correct graph, but incorrect bounds

- 2 pts Swapped horizontally simple and vertically
simple with correct bounds

- 2.5 pts Incorrect graph, hence incorrect bounds

13 5/5
v - 0 pts Correct
- 1 pts Incorrect region of integration
- 1 pts Incorrect numerical relationship between

integrals

- 2 pts Did not identify symmetry of the function x*2
+yr2.

- 2 pts Described a relationship between the
domains, but did not describe a relationship between
the integrals.

- 4 pts Identified the region of integration correctly,
but did not describe any relationship between the
integrals or the domains.

- 5 pts Incorrect interpretation of the integrals.

- 2.5 pts Correctly identified domain of integration,
but incorrectly changed the definition of R in the

problem.

QUESTION 2
25 pts

21 5/5
v + 5 pts Correct sketch of region
+ 2.5 pts Small mistake when sketching region

+ 0 pts Incorrect

22 35/5
v + 1 pts Outer boundary radial description
v + 1 pts Outer boundary angular desciption
v + 1.5 pts Inner boundary radial description
+ 1.5 pts Inner boundary angular description
- 1 pts Minor description mistake

+ 0 pts Incorrect

@ The lower bound of $$3\sin(\theta)$$ is only valid
for $$0 \leq \theta \leq \pi$$ while the upper bound
of $$3%$$ is valid for all $$\theta$$.

23 10/15
+ 5 pts Separated integral into simple regions
v + 3 pts Set up integral bounds
v + 3 pts Converted to polar coordinates



v + 4 pts Correct evaluation of integral correct)
- 2 pts Minor integration mistake - 3 pts Some entries wrong in matrix

- 1 pts Minor arithmetic mistake - 8 pts Blank / minimal progress

e For the region $$\pi \leq \theta \leq 2\pi$$, $$r$$
only varies from $$0$$ to $$3%$$ because

$$3\sin(\theta) < 0$$. So you needed to split this v - 0 pts Correct
- 0 pts OK given (a), (b)

-1 pts Minor error

4.3 10/10

integral into two portions.

- 3 pts Wrong bounds of integration

QUESTION 3 - 3 pts Incomplete computation
25 pts - 5 pts Wrong integral
310/5 - 10 pts Blank / minimal progress

+ 5 pts Correct bounds in part (a)
v + 0 pts Wrong bounds

3.2 10/10
v + 10 pts Correct answer using bounds in part (a)

+ 0 pts None of the above

33 10/10
v + 10 pts Correctly set up integral and answer using
bounds in part (a) and answer from part (b)

+ 0 pts None of the above

QUESTION 4
25 pts

41 7/7

v - 0 pts Correct

-1 pts Misc. minor error

- 4 pts Some correct work but wrote down wrong
map (e.g. inverse)

- 4 pts Misread question: mapped $$[0, 1] \times [O,
2\pi]$$ to the ellipse using scaled polar coordinates
instead

- 7 pts Blank / minimal progress

42 8/8
v - 0 pts Correct ($$ab$$)
- 0 pts OK given answer to part (a)
- 2 pts Difference instead of product

- 2 pts Jacobian is upside down (map in (a) is
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Jan 28

Math 32B-Lec4, UCLA Midterm 1

1. Consider the region R defined by
R = {(z,y) | 2zl + [yl <4}

(a) (10 points) Express R as a (union of) vertically simple region(s)-

Q_\X\ +\&\_’:LY U/"’U“/‘wo N\‘L\L b 15

Q
54? ‘w\mO )

R ¢ S ‘;}é\(" ? L\ 0w ‘2-
2— x '»)'i'rnf'i S /}}’ L‘[.— £q
(b) (10 points) Express R as a (un1on of) hoﬁzontaily simple region(s).

i \0\ ; L‘L&LO
%’ZS 4 &uxw
\(L\ e
0L é"L6+’2,.

‘(Mk v“w

A-——a i




11 10/10
v - 0 pts Correct
-1 pts Incorrect bound in one region (while using a 4 region decomposition)
- 2 pts Correctly wrote integrals to describe the area of vertically simple regions; but did not answer the
question.
- 4 pts Incorrect bounds in two regions (while using a 4 region decomposition)
- 7.5 pts Correct graph, but incorrect bounds
- 2 pts Swapped horizontally simple and vertically simple with correct bounds

- 2.5 pts Incorrect graph, hence incorrect bounds
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12 10/10
v - 0 pts Correct
-1 pts Incorrect bound in one region (while using a 4 region decomposition)
- 2 pts Correctly wrote integrals to describe the area of vertically simple regions; but did not answer the
question.
- 4 pts Incorrect bounds in two regions (while using a 4 region decomposition)
- 7.5 pts Correct graph, but incorrect bounds
- 2 pts Swapped horizontally simple and vertically simple with correct bounds

- 2.5 pts Incorrect graph, hence incorrect bounds
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Math 32B-Lec4, UCLA Midterm 1

1. Consider the region R defined by
R = {(z,y) | 2zl + [yl <4}
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13 5/5

v - 0 pts Correct

- 1 pts Incorrect region of integration

- 1 pts Incorrect numerical relationship between integrals

- 2 pts Did not identify symmetry of the function x*2 + y*2.

- 2 pts Described a relationship between the domains, but did not describe a relationship between the
integrals.

- 4 pts Identified the region of integration correctly, but did not describe any relationship between the integrals
or the domains.

- 5 pts Incorrect interpretation of the integrals.

- 2.5 pts Correctly identified domain of integration, but incorrectly changed the definition of R in the problem.
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Math 32B-Lec4, UCLA Midterm 1

2. (a) (5 points)

with rectangular coordinates (0, 1.5).

(

(b) & points) Use equations 1Q describe the boundary of the region D. You may use

any coordinate system.

1 TN O

o ¥

= \ O
C=Ben®

OVvws 4 rts jso Oz oLl

(e) (15 points) Compute the integral [}, /22 + 4 dA.

‘Q(Vt@f f\;‘fz* &

S; (r, AL {‘ic»fzﬁxrﬂ’si‘«? s

il

)
ﬁ; 2ede
07 % gt

NEANE
(" (- 0) 46

S Sketch jch'e region D in R?, which is bounded by a circle of radius 3,
ntered at the origin, and outside the circle of radius 1.5, centered at the point

4 D. Lenleee D) |
oy LAR D « Fghn

e 4 \ g f
10 NIOL /
CyF :\/ A N =i

Jan 28, 2022

oL

=

e i :
N 0\ \’lS“*\“G/A%/

0

"f,!r
U\S \- (\'%ILQ%SMQ/AQ/
3

1= (- ol

e

\ ’S\Y\ﬁ/\'&h%/@zﬁ.w 4

\




215/5
v + 5 pts Correct sketch of region
+ 2.5 pts Small mistake when sketching region

+ 0 pts Incorrect
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Math 32B-Lec4, UCLA Midterm 1

2. (a) (5 points)

with rectangular coordinates (0, 1.5).

(

(b) & points) Use equations 1Q describe the boundary of the region D. You may use

any coordinate system.
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22 35/5
v + 1 pts Outer boundary radial description
v + 1 pts Outer boundary angular desciption
v + 1.5 pts Inner boundary radial description
+ 1.5 pts Inner boundary angular description
- 1 pts Minor description mistake

+ 0 pts Incorrect

o The lower bound of $$3\sin(\theta)$$ is only valid for $$0 \leq \theta \leq \pi$$ while the upper bound of
$$3$$ is valid for all $$\theta$$.
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Math 32B-Lec4, UCLA Midterm 1

2. (a) (5 points)

with rectangular coordinates (0, 1.5).

(

(b) & points) Use equations 1Q describe the boundary of the region D. You may use

any coordinate system.
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23 10/15
+ 5 pts Separated integral into simple regions
v + 3 pts Set up integral bounds
v + 3 pts Converted to polar coordinates
v + 4 pts Correct evaluation of integral
- 2 pts Minor integration mistake

-1 pts Minor arithmetic mistake

© For the region $$\pi \leq \theta \leq 2\pi$$, $$r$$ only varies from $$0$$ to $$3$$ because $$3\sin(\theta) <
0$%$. So you needed to split this integral into two portions.
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Math 32B-Lec4, UCLA Midterm 1

3. Consider the region - )
A= (@) 0l 2.1y afis pisith

Let W C R3 be the solid region over A that is further bounded above by the plane

z = ¢ — y and below by the plane z = 0.

(a) (5 points) Determine the bounds of integration for the integral

s
\s ) o v‘x‘ i\ | g gAY r' \\-, "L"(o"'"’k‘\(‘

NV
|

|
\ : ///
(b) (10 points) Suppose that the temperatureof a point in W is given by f(z,y, 2) = 2.
Compute the total tempurature of W.
: X FRNC L \ \>

'/Lxm YU

Z :”)\ f\) W (;\ h ,K' 72_ ) \ J

° )5 o, *% i 1 %
& ;g \7\ by
> <\> « Lﬁ \ \s“ ' A _}L%O Vel A -x £ e x&ﬁk\

LA %
\

y (/ \ ,L - =)
(MY O] My i SIS R Z_]
)y % i \f "

FHP oy K et

Ry, o
N\ t:ﬂ“).ﬂ)/ ) >\"<

N ¥ i

=

('c) (10 points) The average temperature of a solid region W is given by total tem- J
perature of W divided by the volume of W. Compute the average temperature of

o hoprven L (G20 SS .

S‘O \/ w

gww ‘- .\ s Sb[x\ g ]

v
5 \E 3 W = \W&%Ax T

T 18 \ WS
r W L fSE PR\
=0 %'_Q, Gxe 0 io, T i \é:) —
"75 o) 6 L 20




310/5
+ 5 pts Correct bounds in part (a)

v + 0 pts Wrong bounds
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Math 32B-Lec4, UCLA Midterm 1

3. Consider the region - )
A= (@) 0l 2.1y afis pisith

Let W C R3 be the solid region over A that is further bounded above by the plane

z = ¢ — y and below by the plane z = 0.

(a) (5 points) Determine the bounds of integration for the integral

s
\s ) o v‘x‘ i\ | g gAY r' \\-, "L"(o"'"’k‘\(‘

NV
|

|
\ : ///
(b) (10 points) Suppose that the temperatureof a point in W is given by f(z,y, 2) = 2.
Compute the total tempurature of W.
: X FRNC L \ \>

'/Lxm YU

Z :”)\ f\) W (;\ h ,K' 72_ ) \ J

° )5 o, *% i 1 %
& ;g \7\ by
> <\> « Lﬁ \ \s“ ' A _}L%O Vel A -x £ e x&ﬁk\

LA %
\

y (/ \ ,L - =)
(MY O] My i SIS R Z_]
)y % i \f "

FHP oy K et

Ry, o
N\ t:ﬂ“).ﬂ)/ ) >\"<

N ¥ i

=

('c) (10 points) The average temperature of a solid region W is given by total tem- J
perature of W divided by the volume of W. Compute the average temperature of

o hoprven L (G20 SS .

S‘O \/ w

gww ‘- .\ s Sb[x\ g ]

v
5 \E 3 W = \W&%Ax T

T 18 \ WS
r W L fSE PR\
=0 %'_Q, Gxe 0 io, T i \é:) —
"75 o) 6 L 20




3.2 10/10
v + 10 pts Correct answer using bounds in part (a)

+ 0 pts None of the above
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Math 32B-Lec4, UCLA Midterm 1

3. Consider the region - )
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Let W C R3 be the solid region over A that is further bounded above by the plane
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('c) (10 points) The average temperature of a solid region W is given by total tem- J
perature of W divided by the volume of W. Compute the average temperature of
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33 10/10
v +10 pts Correctly set up integral and answer using bounds in part (a) and answer from part (b)

+ 0 pts None of the above
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Midterm 1 Jan 28, 2022

Math 32B-Lec4, UCLA

4. Consider the ellipse E, with boundary given by

BRI

(a) (7 points) Find and draw a change of variables G(u,v) = (z(u,v),y(u,v)) that
transforms the unit disk D (with boundary the unit circle) into E. i St 5
‘ / ,g‘h‘rhaf,/

R/
—~—

0 k&, |
\“’\ 3 %, “h): AN
A W= Vo —Hr
Y mET S
(V) ( /“”']‘) ( ﬁ.t‘/\/\ov !“
g
NG, L
Ay ’ ¥ == TR
ke R
(b) (8 points) Compute the determinant of the Jacot%ian matrix, Jac(G). 6 \V:r
\JocCc\\» ) \ 4% Qx “’ | O \ A |
Qv | Lo 2 o2 15 O\\O E O :\ 0\\\0 \’
g 2y | ROR e
) /_— L i

(c) (10 points) Choose a > b > 0 such that the area of the ellipse E is 10. Use the

previous parts to show your work.
ol do & wibly b plas oy \S A{\,s wen o e T

(e \ ,
\ ; ‘f(h\ob\f(\g/ Socoﬁ\,% e,v\\r‘

oy ia

y» .
9 \

0\2\)70 1 (hQ_ Ut S

\O “' S\) O\ZS/b:/)_\




41 7/7
v - 0 pts Correct
- 1 pts Misc. minor error
- 4 pts Some correct work but wrote down wrong map (e.g. inverse)
- 4 pts Misread question: mapped $$[0, 1] \times [0, 2\pi]$$ to the ellipse using scaled polar coordinates
instead

- 7 pts Blank / minimal progress
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4. Consider the ellipse E, with boundary given by
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ol do & wibly b plas oy \S A{\,s wen o e T
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42 8/8
v - 0 pts Correct ($$ab$$)
- 0 pts OK given answer to part (a)
- 2 pts Difference instead of product
- 2 pts Jacobian is upside down (map in (a) is correct)
- 3 pts Some entries wrong in matrix

- 8 pts Blank / minimal progress
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4. Consider the ellipse E, with boundary given by

BRI
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43 10/10
v - 0 pts Correct
- 0 pts OK given (a), (b)
-1 pts Minor error
- 3 pts Wrong bounds of integration
- 3 pts Incomplete computation
- 5 pts Wrong integral
- 10 pts Blank / minimal progress
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Math 32B-Lec4, UCLA Midterd {13

Name: Narpan Db UID: _20StA\7%0
TA /Section: BY

Instructions:

e Read each problem carefully.

Show all work clearly, and clearly denote your answer by putting a box around it.

e Justify your answers. A correct final answer without valid reasoning will not
receive credit.

e You are permitted to use your notes, textbooks, computers, and calculators on this
exam. ‘

e You are not allowed to collaborate or use human resources (1nc1udmg but not
limited to Chegg, Math Stack Exchange, etc.). s o

Question | Possible Points | Score

1 25
2 b a0
3 25 ” '

25




