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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
be graded!
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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 P‘?ﬂﬁ IR= ["‘110] X [2,6], the integral ffR-é- dA is equal to
A

)2

B. 0 =

C. 5 O el ',L,,(_,z
D. 4 b“z:t( %"”"

(b) (1 point) If R =[0,1] x [0,1], the integral [ 4xy dA is equal to
A. -1
B 4

5. —4
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(g) (1 point) If D is the region 4 < % +y? < 16, where y = 0 then after changing to polar coordinates,
the integral HP x dA becomes g, o

$4 f; r° sin 20 dr 4@

@ f4r20059d7 d6
Y- ((‘036

\7( os6 o (/ Z

:II

(h) (1 point) The integral of 24/22 + y? over the disc z° + y* <1 is
A.

®s

"5‘

2%

dx
3
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2. In this question we w;
will consid : :
Syt er the region D which bounded by the lines

* Y=2, and

* D=,

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

3 gl By S0 y:)(

™N
™, )
\ 2 :
/"'—/@
-
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\f

2

F 1A\
i

|

7 *
X

(b) (1 point) Express D as a vertically simple region, i.e. in the form a <z < b,’; (z) <y < g2(2).

' Oé)‘éﬂ /Oé"‘jéx

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

!

04y&all yxLd 1
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(d) (2 points) Write the integry)

/ . =

as an iterateq mtegral (i

in eltiler order is fine)
g g ) } f\ X S\ y ’

5\\(\("\ d OO

X

X

X0 y=o

(¢) (4 points) Evaluate the mtegral In the previous part.

T X :
Sﬁ c)\h()(w o‘\j(;V g ( \'j)(n()aﬂ JX
%0

X>0 R

-

o i
x =D §

- - (-)=[2]

Wintel‘, 201 7

7
2 S\ $in(x) x b o S%\h(X\OOX = "‘CO%GB

~
0

PP E———
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2 e
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3. In this question, consider the curves r = 1 + cos @ and r = 2 + cos 0.

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 ~ -
( ) ( POIn .h) Write the region between the two curves as a 1_;Lflinll_y :-;jmpl:: region, 1. in the torm

s U S U1 r<
w < 8 < and ri(f0) <r < ry(0) for some functions ry and 7.

(¢) (2 points) Let D be the region between the curves. Write [/, \/:::"’3 12 dA as an iterated integral.

7 4 {t)‘:;U

YL

\jcos b

{fﬂ) 4p01nts) Calculate the integral [/, \/T* -2 dA. You may use the fact that [cos® 8 df

pa i .-;'_':F .- a "+‘ sin 0 cos 9)
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4. Consider the region £ in the intersection of the two balls 22 +y* +(2—2)? < 1 and 22 +y?+(2+3)? < 1.
(a) (4 points) Describe the region in the form

E={(z,9,2) €R®| (z,y) € D, 21(z,y) < z < 22(z,7)}

for D a region in the xy-plane. Your answer should specify what D is.
Wi B Ll 43 oy

e,
= # ol - |
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' ' . j
; b

%

(h} (5 points) Compute the volume of the ,r,eglon 3 ~,
BN ety 7
- ‘\ g
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T'his 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.




