Midterm 1
UCLA: Math 32B, Winter 2017

Instructor: Noah White

Date: 30 January 2017

e This exam has 4 questions, for a total of 40 points.

e Please print your working and answers neatly.

e Write your solutions in the space provided showing working.

Indicate your final answer clearly.

e You may write on the reverse of a page or on the blank pages found at the back of the booklet however
these will not be graded unless very clearly indicated.

e Non programmable and non graphing calculators are allowed.
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Name:

ID number:

Discussion section (please circle):

Day/TA | Gyu Eun | Ben | Robbie
Tuesday 3A 3C 3E
Thursday 3B 3D 3F

Question | Points | Score

1 9
2 10
3 12
1 9

Total: 40




UCLA: Math 32B

Midterm 1 (solutions)

Winter, 2017

Question 1 is multiple choice. Once you are satisfied with your solutions, indicate your answers by marking

the corresponding box in the table below.

Please note! The following three pages will not be graded. You must indicate your answers here for them to

be graded!

Question 1.

Part | A|B|C|D
(=)

(b)

© [X '

X
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1. Each of the following questions has exactly one correct answer. Choose from the four options presented
in each case. No partial points will be given.

(a) (1 point) If R = [—1,0] x [2, 6], the integral [[, + dA is equal to
A. 2

B.
G
D.

=~ T o

(b) (1 point) If R =[0,1] x [0,1], the integral [[, 4zy dA is equal to

Caoaxmp
L

(¢) (1 point) If B = [-1,1] x [0,1] x [3,4], the integral [[[,—2dV is equal to

A. —4
B. 1
C. -2

D. 2
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(d) (1 point) If R = [-2,2] x [3,6], the integral [[, ze® +* d4 is equal to
A0
B. 2
C. —1
D. 372

(e) (1 point) If B = [0,1] x [0,3] x [0, 3], the integral [[[,2z dV is equal to
A 3
B. 18
C.1
D. 9
Hint. integrate in the order dx dy dz

(f) (1 point) The Jacobian of the change of coordinates G(u,v) = (u? + v,v? + u)
uy 41

cduw — 1

2?1

du?v?

So® s
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(g) (1 point) If D is the region 4 < x? +y? < 16, where y > 0 then after changing to polar coordinates,
the integral [, « dA becomes

Ay f; rcos @ dr df
B. [77 [fr2sind dr df
C. [T [ r3sin26 dr do
D. [T [i72cosf dr df

(h) (1 point) The integral of 24/z2 + 42 over the disc 2% + 3% < 1 is
2

A g

27

4
3

B.
C.
D.o#

i) (1 point) If D is the region between the curves y = 2? and y = sin(i7z) in the first quadrant then
g 2

D has the description
A 0<z <, Sill(%ﬂ'l) <y<Laz?
B.0<z <1, Sill(%’ﬂ'i)’;) <y < g?
C.0<z<m 0<y<sin(irz)
D.0o<z<1, z2<y< Sill(%ﬂ':t})
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2. In this question we will consider the region T which bounded by the lines
o y =10,
e y =z, and
o =n1.

(a) (2 points) Sketch the region D on the graph provided.

(]

Pl
= | s gt ,-;fgei;ﬁiiiii
AN %\Q
Pl
B v\ \ \\ \\‘
AANNNNAD
NYT N

(b) (1 point) Express D as a vertically simple region, i.e. in the form a <z <b, g1(z) <y < ga(z).

tion:
HalEn CsxXxgLwWw, G £y X
7 J
(¢) (1 point) Express D as a horizontally simple region, i.e. in the form ¢ <y <d, hi(y) <z < ha(y).

Solution: G \( y S . . v
{ / d

X <
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(d) (2 points) Write the integral

// sinz'dA
Jip T

as an iterated integral (in either order is fine)

& o
\S

(e) (4 points) Evaluate the integral in the previous part.

Solution: er Sx S-‘_._'_\__)_(_ °le Ql)( - ‘Sjr‘g“:q- 5‘_?\_5 O&K ol,.\
h Td

Solution: 2

{7 s g

A
®o

W . X
SN K
.:3 LIV
5 M

o
T
= g Sin x A
)
[ H\Y
= -C o> x] = 2
. /
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3. In this question, consider the curves r = 1+ cos# and r = 2 + cos#.

(a) (4 points) Sketch both the curves on the graph provided. Make sure to indicate where the curves
cross the axes.

y
g b
T
oy
( AN
\ | N N
N \
- ,/' < 7 l 2 T
ARK T
\ e V4
-.lp_""'// 1/
\\ //
=
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(b) (2 points) Write the region between the two curves as a radially simple region, i.e in the form
<8 <t and r1(0) <r <ry(f) for some functions ry and rg.

Solution: ose_s’)_w '\'\"QODQSTg'l-'rCO')O'

(c) (2 points) Let D be the region between the curves. Write [ 1/2? + y2 dA as an iterated integral.

B s Lt ean® _
Solution: \( v ol ¥ cl@

S e Ry

(d) (4 points) Calculate the integral f[,+/z%+y* dA. You may use the fact that [cos?6 df =
1(0+ sin 0 cos 6).
Solution:
1x
3

Ly 1ten®
g v( redv J0

c 1A Co>»®
x Lecen(®d
- |
~ 3 fsl B
) = coae
2

n
:.;:-f (1'\' Con 933 - (l + CQ)GSS J@
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4. Consider the region £ in the intersection of the two balls #2 4+ 3%+ (2—1)? < 1 and 224+ y?+(2+1)> < L.
(a) (4 points) Describe the region in the form

E={(z,y,2) eR®| (z,y) € D, z1(,y) < 2 < zp(z,y)}

for D a region in the zy-plane. Your answer should specify what D is.

Solution:

1 1
——\/1—932—;1;2SmS;EJr\/lfmeyQ

2
and D is the disk centered at the origin with radius /3/2.

(b) (5 points) Compute the volume of the region £.

Solution:
S

12

e
Gy, e

1

-

+

r~J

<

T\
<
=
e
<
@

S &
n 15k
I v L L
- —-{vr = :g(\—-("\ o‘@
o 0
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This page has been left intentionally blank. You may use it as scratch paper. It will not be graded unless
indicated very clearly here and next to the relevant question.
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