 Midterm
UCLA: Math 32B, Winter 2017

Instructor: Noah White
Date: 30 Januory 2017

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

& Please print your working and answers neatly.

o Write your solutions in the space provided showing working.
¢ Indicate your final answer clearly.

* 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.

¢ Non programmable and non graphing caleulators are allowed.
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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

e ,,,,,bg,ggpadedf,,,,, U U U

Question 1.

Part BiC|D

=P 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.

t) If R = [-1,0] x [2,6], the integral [ 1 dA is equal to

£ ﬁgﬁ "

- gf’ %x\: &y
2

e ;‘f:"yf‘i

= 3-) =2

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

A -1 \
g@qgg dydy

B:4 | &1

¢4 )
\ﬁ Y 31
- g "‘Zixg 11 dx‘
Jo &
- e
O
=
(c) (1_p%% If B =[—1,1] x [0,1} x [3,4], the integral [ff, ~2dV is equal to
Aj —4
R
B 1
C. —2 E KE -Z 323%}3%
D. 2 -4 g 3

%E
]
fol
X
AT L
1y
|
b
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(d) (3 point} IR =[-2,2] x |3,6], the }mﬁg‘fﬁmﬂg ze® ' 44 is equal to

%}g . 5 2 Ej’ :3%@1 ‘:ﬂ
o -1 E S KUY \%&}[
g B TR S — S
. [h : x%&-; a2
SR | < & *“h %y
= N3 . !
; % %172 ,
AR
3 2

<

= }; E% aﬁ,,.-w“” Ty & . i, £

z ly 70 dy = TV

{e) (1 point) If B = [0,1] x [0,3] x [0, 3], the integral [f, 2z dV is equal to
A3 . :

8

-

B.
C.
o

Hint: integrate in the order dz dy dz

3?3 o daded
u Zx dadyo?
|11, 2 oy

i

TR YTR
- i?g 2{% @xﬁﬁ}%
*34;) - & ¢
- P23 34 _ L
g;?%@ ‘j% - %agb - %

(f) (1 point) The Jacobian of the change of coordinates G(u,v) = (u® +v,v% + u)
A ww+1

P YRR R

D, 4u?y?

1
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(g) (1 point) Tf D is the region 4 < z®+ y? < 18, Where y = 0 then after changing to polar coordinates,
the integral [f, = dA becomes

Al fo fr, reosf dr d8 4 £
2 = r“—h

R R _}i )ri%
..C fD _J‘QT gin 26 dr df yzm

o fg 72 cosd dr dé

0492 ¢

(k) {1 point) The integral of 2+/22 + 32 over the disc 2% +y* <1 is

A2
B. 2% ;
- : £
T @ i’;:.- r = ‘
1F, ! %.
: 20 dede
O 9
Bﬁ -3 BB §
g %« ' dy
4 ]
e 2 L
i) {1 point) If D is the region between the curves y = 2? and y = sm(zﬂ'x) in the first quadrant then

‘D has the description
A. O <:c<ﬂ’ sin(imz) <y < 2®
B. G_év@”<”11,\ sm( ) <y < x?
C.0gLz<m, 0 <y < sin(3nz)

@@ <z <T2@ z? <y < sin($mr)

N
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2. In this question we will consider the region D which bounded by the lines

o y=1(}
e y:=uzx, and

=T

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

v

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

OB SN ER i 04y x §

(¢} (1 point) Express D as a horizontally simple region, i.e. in the form e <y <d, m{y) <2z < ho(y).

| A |
R= 70y éeR i yexew, 0 &én ¥
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//smdi
D %

as an iterated integral (in either order is fine}

(d) {2 points) Write the integral

.

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

LA
E %\‘aﬁf‘?@ é \ﬁ
)

Y

1
]
b
iy
r

1%
i
R
L
-7
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3. In this question, consider the curves r =14 cos@ and » = 2 + cosd.

(a) (4 points) Sketch both the curves on the graph provided. Make sure to indicate where the curves
cross the axes.
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(b) (2 points) Write the region between the two curves as a radially sinple fegion, ie in the form
p <8< and r(0) <r <7a(8) for some functions r and ra. '

2

¢) (2 points) Let D be the region between the curves. Write %2 1 g2 dA as an iterated integral.
D Y

e I
|

[l e

(d) (4 points) Calculate the integral [f, /22 +y2 dA. You may use the fact that fcos®d df =
%(9 + sinf cos §).

v 3|
Y poag
- ’},K 7ac N poe
] i ("%m?g = (18 Ao

0
3 3

Tl L

Y in. .o 3 ‘
= {2’*“" NS 080 iacpsprceds
R ) % ) M‘mm"‘%ﬁwwwmww § 5
e a2 s &
- Ylﬁ B8 WD rfieRdrs e+ Prer e
. . - i i}
, . : . e . . @@

!

i?-‘l'f ?‘i"it f&%‘i'%&"}’z&g&
= | - %9

on bhosk.
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To %&ﬁ" )
4. Consider the region £ in the intersection of the two balls 22 +y% +(z—1)? < 1 afid 2* +9” + (z-E— e«

{a) (4 points) Describe the region in the form

&= {(Ivyv ERE | ('75 y} ED Zl(ma )< Z<ZQ(T’ y)}

for D a region in the TY- plane Your ATSWET should specﬂ‘y What D ig.

55%\.95‘5‘:% ‘??ﬁ“‘ &h

Mw‘“

= f:‘ifxlw :%%Wf" -+ %: Lésmf‘mm& st~ % of

| : Land) p2l o
2 L % ¥ L W | , y -
R ST sy = @?%eé*hw%ﬁi%é@ Y s 4 £ %ﬂf‘-ﬁ‘ﬁ {f

gﬂmmnm
Qx .
y :::?3 b=y -

(b) (5 points) Compute the voiume of the region .

= X - e

- g v g‘ e 2. ;ag‘i?WE 5@?‘0& oMY Yo polor”
B ey
- ¥y ‘
= X ‘Si 24 \-f*’"ﬂ\/ﬁ‘i"@@ %




