Math 251 Exam 2 November 9, 2016

Name:
¢ READ THE FOLLOWING DIRECTIONS!
e Do NOT open the exam until instructed to do so.

e You have 75 minutes to complete this exam. When you are told to stop writing, do it or you will lose
all points on the page you write on.

e You may not communicate with other students during this test.

e No written materials of any kind are allowed. No scratch paper is allowed except as given by the
proctors.

e No phones, calculators, or any other electronic devices are allowed for any reason, including checking
the time (a simple wristwatch is fine).

e Any case of cheating will be taken extremely seriously.
e Show all your work and explain your answers.

o Before turning in your exam, check to make certain you've answered all the questions.
3 ¥

You may or may not need the following formulas:

1
sin?t = 5(1 — cos(2t))
1
cos’t = 5 (1 4 cos{2t))
Question: 1 2 3 4 5 6 7 8 Total
Points: 10 6 8 2 7 10 6 3 52
Score:
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1. (10 points) Find the volume of the region bounded by z =y, 2 =9, 2z =1, and z = 1.
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2. A metal sheet occupies the rectangle [0, 7] x [0, 9]. It has non-uniform density; you are given the densities
at various points: :

a9l1
8-to-
715 2 1
6|2 3 2
513 5 3
Y I . = ~—d— 3.
3|2 4 '3
2| 4 2 1
1|5 1 2
0|6 2 3
0 1 6 7
p(z,y) x

(a) (3 points) Estimate the mass of the part of the sheet R with 1 < z < 5 and 4 < y < 8, using a
Riemann sum with two subintervals in each direction (the book/WebAssign would say m = n = 2).

as;‘hj the /“iiclrm;n* Rule (’cﬂw mellods are .’Oﬂi;ﬁill'alli.)}

mass :HPJA ~ 4A (p(2,5) +(2, 1)+ P(4,5)+ P4, 7))

o
~

=4(6 + 5 + 9 + ()

= (04

(b) (3 points) Bstimate ] / zp(x,y) dA, using again a Riemann sum with two suhbintervals in each
JR

direction.
~ H( 2-P5) + 2p(a,7) = 4pP4,5) + L/-,P(tf,?)B
=4( o+ 10+ 3¢+ 24 )

323

]

; : : i A j 1 .
[ f\hwta that ‘Hu x‘~conr<4i‘mg‘fe ot the cealer O'j' nass, X 2 S jw'él’\

L "L | ,(04}— ~ 3:23 - i )
/ ml’?&('i - joi b 3")33J which js reasonable z
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3. (8 points) Set up the integral in spherical coordinates (you do not have to evaluate it):

\'/g_y2 \/9—z2—y2
/ f / V2 +y2dzdedy
9 y?

7T > (e Gt mdy = prn?

Oéz i’_m by ‘H’\& {‘:'f !m_’{ o+ o b&tu 070 rznc[cua - Q

& Q‘:’(j :“XSF % s the 'f:_o_f half of +le disk U* V-:\Jwt) >
‘f‘jé
T T2 3. ;
[ [ (pant) (p24n) dpd¥de
o ¢ O

4. (2 points) Circle ‘True’ or ‘False’ (1 point each):
(a@ False For any two functions f, g of three variables and any region £,

[[[o+oav=[[[ v [[[ sav

(b) True @ For any two functions f(z,y) and g{z) and any region £, if I is the shadow of

E on the z-axis and D the shadow in the zy-plane, then

/f flz,y)g(z) dV = (/ flzw) dA)(/ (z)dz)
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3z —
5. (7 points) Evaluate / [ ;ir 3g dA, where R is the parallelogram enclosed by the lines 3z —y = 2,
R

dr—y=4,r+3y=5and z+3y="7.

Ld’ u- 33(*3

. / 3 - / B
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6 Inxz
6. (10 points) Compute f j ydy dx by changing the order of integration.
1 Jo
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7. (6 points) Below is a region E. For each part, circle the sign of the integral and give brief justification:

/// Ty dl i @ - G’A‘J’ ‘F;L“Q{‘&G-‘l_c—:r' x,
£ E is sym-ﬂ\d‘nc

Btk

///ydv + 0 @ move of T hes
B 3«0 Lﬂu_ whele
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rﬂtéﬂf—& bt
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Mo e cencrets | 7 the nzjd‘d:‘wz aan‘fr}]mdié'un s 'fram B 5
and  [[feddv 2 f[J ~2av = -2 wl(8), bat [[[2eLy > ([[14v
53 7 A

' ‘ A
8. (3 poiuts) Below is shown the graph of a function f over the unit disk R in the zy-plane. Estimate the _ Vol (A)
average value of f on R. e
=3 Vol (B))

So The sum is 20
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Scratch Paper - Do Not Remove
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