22W-MATH-32BH-LEC-1 Midterm 1

Student ZEK6 TAQ2

TOTAL POINTS

98 /100

QUESTION 1
Question 125 pts

11(a)10/10
v +10 pts Correct
+ 5 pts Attempted change of variables - did not
correctly verify injectivity, and did not correctly
change the domain of integration.

+ 0 pts Incorrect or incomplete work

1.2 (b)9/10

v +10 pts Correct

+ 5 pts Attempted change of variables - did not
correctly verify injectivity, and did not correctly
change the domain of integration.

+ 0 pts Incorrect or incomplete work

+ 8 pts Mostly correct integration; incorrect
evaluation at the end

- 1 Point adjustment

off by a sign

@ this should be -y

1.3(c)5/5
v + 5 pts Correct. Observed the function is not
bounded, and hence not integrable.

+ 0 pts Incorrect. Fubini's theorem does not apply to
this function.

+ 4 pts Observed the function is not continuous -
however, we saw in class that Fubini's theorem holds
for integrable functions

+ 2 pts Correctly stated a version of Fubini's

theorem.

QUESTION 2

Question 2 25 pts

2.1(a) 10/10
v +10 pts Correct

+ 0 pts Incorrect or invalid proof.

2.2(b)10/10
v +10 pts Correct
+ 9 pts Correct change of variables, incorrect
evaluation of the integral

+ 0 pts Incorrect or invalid change of variables.

23(c)5/5
v + 5 pts Correct
+ 4 pts Did not justify taking positive square root

+ 0 pts Incorrect

QUESTION 3
Question 3 25 pts

3.1(a)10/10
v +10 pts Correct
+ 6 pts Good attempt
+ 3 pts Did not attempt
- 1.5 pts Lack of justification for $$osc(Ifl) \leq
osc()$$ (or equivalent forms using $$M$$ and
$$m$9P) (if such a method/definition is used).

- 2 pts Overall minor lack of justification

3.2(b)9/10
v +10 pts Correct
+ 4 pts Attempt
v - 0.5 pts Did not justify pulling out the $$-1$$ from
the integral (if a direct computational proof was
done).
v - 0.5 pts Did not justify the ability to take $$\int$$



on both sides of the inequality.

- 0.5 pts Did not justify the ability to decompose
$H\int_{A \cup B} =\int_A +\int_B$$ (ie check
intersection of domains etc).

- 1.5 pts Minor additional justification errors

- 4 pts Significant conceptual/justification errors

9 Pulling -1 outside of the integral requires

justification

€© To deduce this, you used the fact that f+ and f- >=
0 and thus their integrals are >= 0. This is equivalent
to taking integral on both sides of the inequality,

which requires justification.

33(Cc)5/5
v + 5 pts Correct
+ 2 pts Attempt
- 1 pts Insufficient details
- 1.5 pts Did not specify the corresponding domain
of $$f$$ (which the integral thus diverges on
$$\mathbb{R}*2$$)

QUESTION 4
Question 4 25 pts

41(a)5/5
v + 5 pts Correct
- 0.5 pts Did not shade the region to distinguish

between the inner/outer region

42(b)s/5
v + 5 pts Correct

- 1 pts Imprecise specification.

43(c)15/15
v +15 pts Correct.
+ 12 pts Right domain + Incorrect integration
techniques (missing $$r$$ in polar Jacobian etc)
+ 10 pts Right domain + Incorrect Decomposition of
domain + Right integration techniques
+ 7 pts Incorrect domain + Incorrect Decomposition

of domain + Right integration techniques.
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+ 5 pts Good Attempt

- 1 pts Additional computational errors



Math 32BH, UCLA Midterm 1 Jan 28, 2022

1. Consider the function

#2472 i _
o) = T @y #(0,0)
) 0 if (z,y) = (0,0)

(a) (10 points) Use the substitution u = 2* +y* to compute the iterated integral

RN [ [ e
%';rlg . I .(M“ w2y )dwo‘x ={f: (ﬁ Jox
sk J (~2‘.+7’X>J o ﬂ;ﬁ"‘“{
P R e
Chiae ' J i w«»n %*")J* = %% “\fS
=1, (“L:fff} ) B

(b) (10 points) Use the substitution u = 2? + y* to compute the iterated integral

XL*amz /.2 /lf(ac,y) dx dy
= W-ly t
‘3 '3 ' log'
. o \3 Loy ) L L - ;' _____,_vd '
%2 1x } LS -( Yo Lt d"”l? L{“ﬂ”” _\}
= L !
S S'{i*'<i~l_1:)4ma?[ N
\ ] g
V:\aﬂ—’c\ s yl(____, )l woyte v'f(‘,\/)\‘b

O\V_'L B ! U - .)’
T | = (! ?).'is’)
0 = S (*’H/' f(.—f:;-)— i,, - %a )d(?r "

L 3* Yy S
2 g (( (3‘*3’? )Jx

(¢) (5 points) How do your answers in (a) and (b) relate to Fubini’s theorem?
. : ere
’;O + ‘? . \W)rc.a-(ma, Mok Fubmis treorem ql[0w(\~b, Heceded  mbeyeds b
‘LQ_, “%'&W\ M M'a $g"bf£@,ﬂ G}&EJ lf";@gf prgl& - "\I"l/tﬂe, {, q MU)‘HA}' tonthmudve

G"\‘) !"(M tmwni@@l prroﬂ-, {:“ © viod bowle,cd_



11(a)10/10
v +10 pts Correct
+ 5 pts Attempted change of variables - did not correctly verify injectivity, and did not correctly change the
domain of integration.

+ 0 pts Incorrect or incomplete work
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Math 32BH, UCLA Midterm 1 Jan 28, 2022

1. Consider the function

#2472 i _
o) = T @y #(0,0)
) 0 if (z,y) = (0,0)

(a) (10 points) Use the substitution u = 2* +y* to compute the iterated integral

RN [ [ e
%';rlg . I .(M“ w2y )dwo‘x ={f: (ﬁ Jox
sk J (~2‘.+7’X>J o ﬂ;ﬁ"‘“{
P R e
Chiae ' J i w«»n %*")J* = %% “\fS
=1, (“L:fff} ) B

(b) (10 points) Use the substitution u = 2? + y* to compute the iterated integral

XL*amz /.2 /lf(ac,y) dx dy
= W-ly t
‘3 '3 ' log'
. o \3 Loy ) L L - ;' _____,_vd '
%2 1x } LS -( Yo Lt d"”l? L{“ﬂ”” _\}
= L !
S S'{i*'<i~l_1:)4ma?[ N
\ ] g
V:\aﬂ—’c\ s yl(____, )l woyte v'f(‘,\/)\‘b

O\V_'L B ! U - .)’
T | = (! ?).'is’)
0 = S (*’H/' f(.—f:;-)— i,, - %a )d(?r "

L 3* Yy S
2 g (( (3‘*3’? )Jx

(¢) (5 points) How do your answers in (a) and (b) relate to Fubini’s theorem?
. : ere
’;O + ‘? . \W)rc.a-(ma, Mok Fubmis treorem ql[0w(\~b, Heceded  mbeyeds b
‘LQ_, “%'&W\ M M'a $g"bf£@,ﬂ G}&EJ lf";@gf prgl& - "\I"l/tﬂe, {, q MU)‘HA}' tonthmudve

G"\‘) !"(M tmwni@@l prroﬂ-, {:“ © viod bowle,cd_



1.2 (b) 9/10
v + 10 pts Correct
+ 5 pts Attempted change of variables - did not correctly verify injectivity, and did not correctly change the
domain of integration.
+ 0 pts Incorrect or incomplete work
+ 8 pts Mostly correct integration; incorrect evaluation at the end

- 1 Point adjustment

@ off by a sign

@ this should be -y
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Math 32BH, UCLA Midterm 1 Jan 28, 2022

1. Consider the function

#2472 i _
o) = T @y #(0,0)
) 0 if (z,y) = (0,0)

(a) (10 points) Use the substitution u = 2* +y* to compute the iterated integral

RN [ [ e
%';rlg . I .(M“ w2y )dwo‘x ={f: (ﬁ Jox
sk J (~2‘.+7’X>J o ﬂ;ﬁ"‘“{
P R e
Chiae ' J i w«»n %*")J* = %% “\fS
=1, (“L:fff} ) B

(b) (10 points) Use the substitution u = 2? + y* to compute the iterated integral

XL*amz /.2 /lf(ac,y) dx dy
= W-ly t
‘3 '3 ' log'
. o \3 Loy ) L L - ;' _____,_vd '
%2 1x } LS -( Yo Lt d"”l? L{“ﬂ”” _\}
= L !
S S'{i*'<i~l_1:)4ma?[ N
\ ] g
V:\aﬂ—’c\ s yl(____, )l woyte v'f(‘,\/)\‘b

O\V_'L B ! U - .)’
T | = (! ?).'is’)
0 = S (*’H/' f(.—f:;-)— i,, - %a )d(?r "

L 3* Yy S
2 g (( (3‘*3’? )Jx

(¢) (5 points) How do your answers in (a) and (b) relate to Fubini’s theorem?
. : ere
’;O + ‘? . \W)rc.a-(ma, Mok Fubmis treorem ql[0w(\~b, Heceded  mbeyeds b
‘LQ_, “%'&W\ M M'a $g"bf£@,ﬂ G}&EJ lf";@gf prgl& - "\I"l/tﬂe, {, q MU)‘HA}' tonthmudve

G"\‘) !"(M tmwni@@l prroﬂ-, {:“ © viod bowle,cd_



13(C)5/5
v + 5 pts Correct. Observed the function is not bounded, and hence not integrable.
+ 0 pts Incorrect. Fubini's theorem does not apply to this function.
+ 4 pts Observed the function is not continuous - however, we saw in class that Fubini's theorem holds for
integrable functions

+ 2 pts Correctly stated a version of Fubini's theorem.
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Math 32BH, UCLA Midterm 1

Jan 28, 2022

2. Consider the single-variable improper integral

‘ &0 2 b 2
I=/ e dr:= lim | e % dx

a—r—o0 7
e b—oo V&

You may assume that the improper integrals I and J converge (that is, the limits for I -

and J exist and are finite). You can freely use the theorems in the limits and continuity
supplement.

10 points) Prove that I? = J, where
(a) (

oo 0 d b
J=/ / eV dr dy = le_ / / e dz dy

b,d—oo

Lot £6)= e qlp= e, ael Wit OG- 7

' = ! % b4 ool ~af e,
e Sﬂph 0{*43 ] (S’fdl )@%d‘a) Smt;; :3 " afbleay Aaesd,
' 2o > 2 . 5 L | b e
fle Vg <(J e ) (Se?hd | gl
= anw .o .,Aaz' {
o 4 [ T
M) bJ:z-: Sd S e < \a {ﬁxca < “‘f’:‘: ((S e O{){)(f “}J > Ao S € ¢ '3,‘,
| fow S, Izs‘-j.
( b-)::: S e A ) B’B te Prarjuo{’ Lo, - ' D

(b) (10 points) Rewrite J s a limit in terms of polar coordinates, and evaluate J.

(You may freely evaluate at infinity as in single-variable calculus; you do not need
to rlgorously prove that hmR_,oo f ( ) = L)

R
—

U R N |

r =0 BN, i it
s "» lﬂ
0 b et [ T e 5' 10
kouhdeil ¥ P BT A
We - ' % 6 i} ( >7,‘)'i
d = -2 ltw S—v ¢ d ]
j?(‘ =l 2 hse 30 *

4,2 BT B
:—f\l\m (6 ) = = » Ij/:ﬂl
L')w z |
(c) (5 points) Deduce the value of I from parts (a) and (b).

I"Tr‘v,so l"\rﬁ—.-j

e . alwwaa ’msi%re,




2.1(a)10/10
v + 10 pts Correct

+ 0 pts Incorrect or invalid proof.
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Math 32BH, UCLA Midterm 1

Jan 28, 2022

2. Consider the single-variable improper integral

‘ &0 2 b 2
I=/ e dr:= lim | e % dx

a—r—o0 7
e b—oo V&

You may assume that the improper integrals I and J converge (that is, the limits for I -

and J exist and are finite). You can freely use the theorems in the limits and continuity
supplement.

10 points) Prove that I? = J, where
(a) (

oo 0 d b
J=/ / eV dr dy = le_ / / e dz dy

b,d—oo

Lot £6)= e qlp= e, ael Wit OG- 7

' = ! % b4 ool ~af e,
e Sﬂph 0{*43 ] (S’fdl )@%d‘a) Smt;; :3 " afbleay Aaesd,
' 2o > 2 . 5 L | b e
fle Vg <(J e ) (Se?hd | gl
= anw .o .,Aaz' {
o 4 [ T
M) bJ:z-: Sd S e < \a {ﬁxca < “‘f’:‘: ((S e O{){)(f “}J > Ao S € ¢ '3,‘,
| fow S, Izs‘-j.
( b-)::: S e A ) B’B te Prarjuo{’ Lo, - ' D

(b) (10 points) Rewrite J s a limit in terms of polar coordinates, and evaluate J.

(You may freely evaluate at infinity as in single-variable calculus; you do not need
to rlgorously prove that hmR_,oo f ( ) = L)

R
—

U R N |

r =0 BN, i it
s "» lﬂ
0 b et [ T e 5' 10
kouhdeil ¥ P BT A
We - ' % 6 i} ( >7,‘)'i
d = -2 ltw S—v ¢ d ]
j?(‘ =l 2 hse 30 *

4,2 BT B
:—f\l\m (6 ) = = » Ij/:ﬂl
L')w z |
(c) (5 points) Deduce the value of I from parts (a) and (b).

I"Tr‘v,so l"\rﬁ—.-j

e . alwwaa ’msi%re,




2.2(b)10/10
v + 10 pts Correct
+ 9 pts Correct change of variables, incorrect evaluation of the integral

+ 0 pts Incorrect or invalid change of variables.
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Math 32BH, UCLA Midterm 1

Jan 28, 2022

2. Consider the single-variable improper integral

‘ &0 2 b 2
I=/ e dr:= lim | e % dx

a—r—o0 7
e b—oo V&

You may assume that the improper integrals I and J converge (that is, the limits for I -

and J exist and are finite). You can freely use the theorems in the limits and continuity
supplement.

10 points) Prove that I? = J, where
(a) (

oo 0 d b
J=/ / eV dr dy = le_ / / e dz dy

b,d—oo

Lot £6)= e qlp= e, ael Wit OG- 7

' = ! % b4 ool ~af e,
e Sﬂph 0{*43 ] (S’fdl )@%d‘a) Smt;; :3 " afbleay Aaesd,
' 2o > 2 . 5 L | b e
fle Vg <(J e ) (Se?hd | gl
= anw .o .,Aaz' {
o 4 [ T
M) bJ:z-: Sd S e < \a {ﬁxca < “‘f’:‘: ((S e O{){)(f “}J > Ao S € ¢ '3,‘,
| fow S, Izs‘-j.
( b-)::: S e A ) B’B te Prarjuo{’ Lo, - ' D

(b) (10 points) Rewrite J s a limit in terms of polar coordinates, and evaluate J.

(You may freely evaluate at infinity as in single-variable calculus; you do not need
to rlgorously prove that hmR_,oo f ( ) = L)

R
—

U R N |

r =0 BN, i it
s "» lﬂ
0 b et [ T e 5' 10
kouhdeil ¥ P BT A
We - ' % 6 i} ( >7,‘)'i
d = -2 ltw S—v ¢ d ]
j?(‘ =l 2 hse 30 *

4,2 BT B
:—f\l\m (6 ) = = » Ij/:ﬂl
L')w z |
(c) (5 points) Deduce the value of I from parts (a) and (b).

I"Tr‘v,so l"\rﬁ—.-j

e . alwwaa ’msi%re,




23(c)5/5
v + 5 pts Correct
+ 4 pts Did not justify taking positive square root

+ 0 pts Incorrect
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Math 32BH, UCLA Midterm 1 Jan 28, 2022

3. Let f:R® — R be an integrable function.
(a) (10 points) Prove that the function |f|(x) := |f(x)| is integrable.

D M#T%L& 0o £ 0 bipmded wh loaw-o(-%( ;-wszL L= BIE)  has hovedegt w/cfw,

“:,(-f): = i‘@(‘i) ) ‘F(k:.)ZO S“lr?fam %uf’ Q 3 }M” J&A ﬁhj fovrs bowdd o
"‘F(x); C(K) ¢o o~el M@»(’M’V bhow~el b

- Then, 16{¢R) » bomded b-\a,-.tow-’ bond O ool “fper bowrd mc\x(Ml b)) .

For oll £50, tue cmabs Noweb #ab T de Sk ool mopresum ot £ oo 0 dgide
' be. oo Loft, no.\.»\o;;’u{we_ of Ypath Aol\‘?@;'}\w,

Z  wda b s 2s¢, (€)= osc, CI€]),
iceDN | us%{(»}>g§ i€ 'H"’"@‘ oee. oﬂmu’k sGp~3, 0S¢ (U) Ose, (lﬂ) ’
(Le& ab he posthe suck Mk pn e, M=},
b-(-a) = b+a > b-a.) - Thars, & dll §59,
(b) (10 points) Prove that | [p, f dV| < fou If1dV & vol, ¢ ' % vl ( s
lek £ be e sum & ho ypanegatee o zcen"'uc (lﬂ)>£§ 2“"’"\“" (€3>2%

J\f}!\fo,snvxc,f cO#N Po ey - .F - @'"" -§ "d whte ’ {91(_% ) [ W , D
£t wred $7 e nwaa?mh\&‘ dobeed e co:

+”£ 0) :"!::M. W(?, ki “IY\“CJV' ™ 'S\R"Gfd‘,dﬂagvdvl)
E F £ e WO‘ f‘?\aiﬂol\/ @®) S“?\'P*f’hl +jlﬁ‘9¢d\‘/

0 olrrwar

[§poatrau- L 87dv] ¢ wax (o pwem £-av)

wiile  SpnbtdV S bdy = max (St dV, (on £7dV) .

g€ dV] 2 §putetav. [
(c) (5 pomts) lee an example of an 1ntegrable function f IR2 — Rsuch that | fRZ fav|<

Je2 |f1 4V

Xyt -l Xyt ey
Exawn‘)le,l @Lx,\a)i: .
0 0{44“"“’153&
el &2 vkt oy plane b i
PR tontpuw oy glowng wuawb'f“»
0% :

(ekc&f\f x"'-ua"- = )

peis

,Vur%g . Sg(r | )(oli'uw) )fm (f( ,,rz), 0{6 l ]z‘r\lolel
,YMK|((‘—|)6J(A.G + Xo S‘ (- \)rdedd < —jlﬂ(- %Y)Ja t rﬁ(']_'(f‘;»ow
0@ - ’

= SIt I > YR



3.1(a)10/10
v + 10 pts Correct
+ 6 pts Good attempt
+ 3 pts Did not attempt
- 1.5 pts Lack of justification for $$osc(Ifl) \leq osc()$$ (or equivalent forms using $$M$$ and $$m$$) (if such a
method/definition is used).

- 2 pts Overall minor lack of justification

Page 16



Math 32BH, UCLA Midterm 1 Jan 28, 2022

3. Let f:R® — R be an integrable function.
(a) (10 points) Prove that the function |f|(x) := |f(x)| is integrable.

D M#T%L& 0o £ 0 bipmded wh loaw-o(-%( ;-wszL L= BIE)  has hovedegt w/cfw,

“:,(-f): = i‘@(‘i) ) ‘F(k:.)ZO S“lr?fam %uf’ Q 3 }M” J&A ﬁhj fovrs bowdd o
"‘F(x); C(K) ¢o o~el M@»(’M’V bhow~el b

- Then, 16{¢R) » bomded b-\a,-.tow-’ bond O ool “fper bowrd mc\x(Ml b)) .

For oll £50, tue cmabs Noweb #ab T de Sk ool mopresum ot £ oo 0 dgide
' be. oo Loft, no.\.»\o;;’u{we_ of Ypath Aol\‘?@;'}\w,

Z  wda b s 2s¢, (€)= osc, CI€]),
iceDN | us%{(»}>g§ i€ 'H"’"@‘ oee. oﬂmu’k sGp~3, 0S¢ (U) Ose, (lﬂ) ’
(Le& ab he posthe suck Mk pn e, M=},
b-(-a) = b+a > b-a.) - Thars, & dll §59,
(b) (10 points) Prove that | [p, f dV| < fou If1dV & vol, ¢ ' % vl ( s
lek £ be e sum & ho ypanegatee o zcen"'uc (lﬂ)>£§ 2“"’"\“" (€3>2%

J\f}!\fo,snvxc,f cO#N Po ey - .F - @'"" -§ "d whte ’ {91(_% ) [ W , D
£t wred $7 e nwaa?mh\&‘ dobeed e co:

+”£ 0) :"!::M. W(?, ki “IY\“CJV' ™ 'S\R"Gfd‘,dﬂagvdvl)
E F £ e WO‘ f‘?\aiﬂol\/ @®) S“?\'P*f’hl +jlﬁ‘9¢d\‘/

0 olrrwar

[§poatrau- L 87dv] ¢ wax (o pwem £-av)

wiile  SpnbtdV S bdy = max (St dV, (on £7dV) .

g€ dV] 2 §putetav. [
(c) (5 pomts) lee an example of an 1ntegrable function f IR2 — Rsuch that | fRZ fav|<

Je2 |f1 4V

Xyt -l Xyt ey
Exawn‘)le,l @Lx,\a)i: .
0 0{44“"“’153&
el &2 vkt oy plane b i
PR tontpuw oy glowng wuawb'f“»
0% :

(ekc&f\f x"'-ua"- = )

peis

,Vur%g . Sg(r | )(oli'uw) )fm (f( ,,rz), 0{6 l ]z‘r\lolel
,YMK|((‘—|)6J(A.G + Xo S‘ (- \)rdedd < —jlﬂ(- %Y)Ja t rﬁ(']_'(f‘;»ow
0@ - ’

= SIt I > YR



3.2(b)9/10
v + 10 pts Correct
+ 4 pts Attempt
v - 0.5 pts Did not justify pulling out the $$-1$$ from the integral (if a direct computational proof was done).
v - 0.5 pts Did not justify the ability to take $$\int$$ on both sides of the inequality.
- 0.5 pts Did not justify the ability to decompose $$\int_{A \cup B} =\int_A +\int_B$$ (ie check intersection of

domains etc).
- 1.5 pts Minor additional justification errors

- 4 pts Significant conceptual/justification errors

9 Pulling -1 outside of the integral requires justification

e To deduce this, you used the fact that f+ and f- >= 0 and thus their integrals are >= 0. This is equivalent to

taking integral on both sides of the inequality, which requires justification.
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3. Let f:R® — R be an integrable function.
(a) (10 points) Prove that the function |f|(x) := |f(x)| is integrable.

D M#T%L& 0o £ 0 bipmded wh loaw-o(-%( ;-wszL L= BIE)  has hovedegt w/cfw,

“:,(-f): = i‘@(‘i) ) ‘F(k:.)ZO S“lr?fam %uf’ Q 3 }M” J&A ﬁhj fovrs bowdd o
"‘F(x); C(K) ¢o o~el M@»(’M’V bhow~el b

- Then, 16{¢R) » bomded b-\a,-.tow-’ bond O ool “fper bowrd mc\x(Ml b)) .

For oll £50, tue cmabs Noweb #ab T de Sk ool mopresum ot £ oo 0 dgide
' be. oo Loft, no.\.»\o;;’u{we_ of Ypath Aol\‘?@;'}\w,

Z  wda b s 2s¢, (€)= osc, CI€]),
iceDN | us%{(»}>g§ i€ 'H"’"@‘ oee. oﬂmu’k sGp~3, 0S¢ (U) Ose, (lﬂ) ’
(Le& ab he posthe suck Mk pn e, M=},
b-(-a) = b+a > b-a.) - Thars, & dll §59,
(b) (10 points) Prove that | [p, f dV| < fou If1dV & vol, ¢ ' % vl ( s
lek £ be e sum & ho ypanegatee o zcen"'uc (lﬂ)>£§ 2“"’"\“" (€3>2%

J\f}!\fo,snvxc,f cO#N Po ey - .F - @'"" -§ "d whte ’ {91(_% ) [ W , D
£t wred $7 e nwaa?mh\&‘ dobeed e co:

+”£ 0) :"!::M. W(?, ki “IY\“CJV' ™ 'S\R"Gfd‘,dﬂagvdvl)
E F £ e WO‘ f‘?\aiﬂol\/ @®) S“?\'P*f’hl +jlﬁ‘9¢d\‘/

0 olrrwar

[§poatrau- L 87dv] ¢ wax (o pwem £-av)

wiile  SpnbtdV S bdy = max (St dV, (on £7dV) .

g€ dV] 2 §putetav. [
(c) (5 pomts) lee an example of an 1ntegrable function f IR2 — Rsuch that | fRZ fav|<

Je2 |f1 4V

Xyt -l Xyt ey
Exawn‘)le,l @Lx,\a)i: .
0 0{44“"“’153&
el &2 vkt oy plane b i
PR tontpuw oy glowng wuawb'f“»
0% :

(ekc&f\f x"'-ua"- = )

peis

,Vur%g . Sg(r | )(oli'uw) )fm (f( ,,rz), 0{6 l ]z‘r\lolel
,YMK|((‘—|)6J(A.G + Xo S‘ (- \)rdedd < —jlﬂ(- %Y)Ja t rﬁ(']_'(f‘;»ow
0@ - ’

= SIt I > YR



33(c)5/5
v + 5 pts Correct
+ 2 pts Attempt
- 1 pts Insufficient details
- 1.5 pts Did not specify the corresponding domain of $$f$$ (which the integral thus diverges on
$$\mathbb{R}*2$$)
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Math 32BH, UCLA Midterm 1 Jan 28, 2022

4. (a) (5 points) Sketch the region D in R?, which is bounded by a circle of radius 3,
centered at the origin, and outside the circle of radius 1.5, centered at the point
with rectangular coordinates (0, 1.5).

3

(b) (5 points) Use equations to describe the boundary of the region D. You may use

any coordinate system. M polew coor e tes

OLce2 D’{(G‘”' 35%65(’:3}\

229

QD:z(r)a)! =3 o (= 3:(\«63

c) (15 points) Compute the integral 22 + 42 dA.
D

Xl-r'a?’:(l R4 K3 sond
= , then K‘,ngl b = fo rtdrdd - SD fo *de df
0£8 =T ' a0 NS s (R 3y
e 3ot Lo 0 do = G e [T, e
§C 1sn0)do = (79do + [Mudo do

- -4 sen - to*0 Yo O 0\ 2 . = |
el o (e

n- ws @ \ o

dit=—smd 4O | = |‘ZTL f“l-r'j'cfj"\}

J: SOIL\'M})d“ ;\\gﬂ "‘\7—J

e

\

: qu - 3\;\3 s 10



41(a)5/5
v + 5 pts Correct

- 0.5 pts Did not shade the region to distinguish between the inner/outer region
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4. (a) (5 points) Sketch the region D in R?, which is bounded by a circle of radius 3,
centered at the origin, and outside the circle of radius 1.5, centered at the point
with rectangular coordinates (0, 1.5).

3

(b) (5 points) Use equations to describe the boundary of the region D. You may use

any coordinate system. M polew coor e tes

OLce2 D’{(G‘”' 35%65(’:3}\

229

QD:z(r)a)! =3 o (= 3:(\«63

c) (15 points) Compute the integral 22 + 42 dA.
D

Xl-r'a?’:(l R4 K3 sond
= , then K‘,ngl b = fo rtdrdd - SD fo *de df
0£8 =T ' a0 NS s (R 3y
e 3ot Lo 0 do = G e [T, e
§C 1sn0)do = (79do + [Mudo do

- -4 sen - to*0 Yo O 0\ 2 . = |
el o (e

n- ws @ \ o

dit=—smd 4O | = |‘ZTL f“l-r'j'cfj"\}

J: SOIL\'M})d“ ;\\gﬂ "‘\7—J

e

\

: qu - 3\;\3 s 10



42(b)s5/5
v + 5 pts Correct

- 1 pts Imprecise specification.
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4. (a) (5 points) Sketch the region D in R?, which is bounded by a circle of radius 3,
centered at the origin, and outside the circle of radius 1.5, centered at the point
with rectangular coordinates (0, 1.5).

3

(b) (5 points) Use equations to describe the boundary of the region D. You may use

any coordinate system. M polew coor e tes

OLce2 D’{(G‘”' 35%65(’:3}\

229

QD:z(r)a)! =3 o (= 3:(\«63

c) (15 points) Compute the integral 22 + 42 dA.
D

Xl-r'a?’:(l R4 K3 sond
= , then K‘,ngl b = fo rtdrdd - SD fo *de df
0£8 =T ' a0 NS s (R 3y
e 3ot Lo 0 do = G e [T, e
§C 1sn0)do = (79do + [Mudo do

- -4 sen - to*0 Yo O 0\ 2 . = |
el o (e

n- ws @ \ o

dit=—smd 4O | = |‘ZTL f“l-r'j'cfj"\}

J: SOIL\'M})d“ ;\\gﬂ "‘\7—J

e

\

: qu - 3\;\3 s 10



43(c)15/15
v +15 pts Correct.
+12 pts Right domain + Incorrect integration techniques (missing $$r$$ in polar Jacobian etc)
+ 10 pts Right domain + Incorrect Decomposition of domain + Right integration techniques
+ 7 pts Incorrect domain + Incorrect Decomposition of domain + Right integration techniques.
+ 5 pts Good Attempt

- 1 pts Additional computational errors
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