MATH 253 Honors EXAM 2 Fall 1999
Sections 201-202 Solutions P. Yasskin

Multiple Choice: (10 points each) Work Out: (15 points each)
2 p2

1. Compute_[ _[ (X+Yy)dxdy
Y

2
4 correctchoice

6
8
10

IZI (x+y)dxdy= J.[—ery}x_ dy = _[ [2+2y] - [2 }dy I[2+2y 3y2} y
=[2y+y —7J0=4+4—4=4

® 20 T o

2. Compute ”_[ 2xydVover the solid region Rgiven by x?2 <y < xand0< z< x.

c. = correctchoice

e. None of these.
IIInydV II Inydzdydx II 2xyz dydx II 2x%y dy dx= I[xzy] dx

y=x?
- Io(x4—xﬁ)dX= [X_55_X77L=0 - [%_%} - %

3. Compute ” e’ dA over the region Rin the 15t quadrant between the circles

R
x?+y? =4and x? +y? = 9.

T A5
a. —26

T 3_ 2
b. Z(e*-¢?)

/a3 _ a2
L (e -e)

e

o

%(e9 —e*) correctchoice

®

a9 _ a4
Z(e-e)

” e’V dA = _[le _[2 e’rdrdg = %[%efz}; = 2 -e")
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4. Computej _[ e dxdy.
ody

% (1-e™*)  correctchoice

11 o4
b. 4(1 e
c. %(e“‘—l)
1 4
d. 416
e. —=e*
2 2]
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0 ):E 2
2 p2 2 2 pX 2 2 2 % 2 2
_[0 _[ye * dxdy = _[0 Ioe * dydx= jo[e X y]ytodx= Ioe “x dx u=—x?  du——2xdx
Lfeudue —Llev o _liew1? __lgda_1y= Ll_e4
Zje du=-e 2|:e 1, S -1)=S1-e?

5. A cupcake has its base on the xy-plane. lIts sides are the cylinder x? + y? = 4 and its top

is the paraboloid z = 6 — x? — y?. Its density is p = 3 cgr:|n3 . Find its total mass and the

z-component of its center of mass.

M = ”jpde Izﬂ jz Iz_rz 3rdzdrdb = 27[_[ [Brz] dr 67 jzr(G—rZ)dr
- 6{6% —%K — 6r(12—4) = 48t

z-mom = _”_[ zpdV = J.Zﬂ jz Iz_rz Z3rdzdrd = 2n J.Z[Br%z}ﬁ::dr =3 er(6_ r2)2dr

_ 6-r?)° s _
= 37[_ 5 0 = —7(8—216) = 104r
- zmom _ 104z _ 13
M 48r 6

6. Find the mass and the z-component of the center of mass of the hemisphere
0 < z< J25-x2 —y? whose density is given by 6 = %(x2 +y2 +272).

M = ”j5dv J.H/ZIZH ,o2 °p Sln(pdpded(p—[—CO&p]Z/Z[Zn][g—;]S
~ [1][27][125] = 250 i
zmom = [[[zdv j:zjz”ﬁpco&p-%pz-pzsinfpdpd(?dfp
(o5 e 5 ] - (31 3] - % - 2

zmom _ _ 5% _ 25
M 6« 2501 12
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7. A cardboard box is constructed with a hinge at the back so that the top, bottom and

back have one sheet of cardboard while the sides and front have two sheets of
cardboard. If the volume is 3 ft3, find the dimensions of the box which minimize the
amount of cardboard needed.

Minimize A = 2xy+3xz+4yz subjectto V=xyz=3
METHOD 1: Eliminate a Variable

ZZ)%I A=2xy+3xxiy+4yxiy=2xy+%+172
_ 12 _ _ 9 _
-6 9 _ _9xt _ Ay
y 2 2X 52 0 26 0 X 7% 0
(%)
1y _ 3 _ _6 _6_3 -3 __3 _
7% 2X x> =8 X=2 'y 2 1= Z= 3y 2(§) 1
2

METHOD 2: Lagrange Multipliers
VA = (2y + 3z, 2x + 4z,3x + 4y) VV = (yz Xz xy) VA = AVV
2y+3z=2yz 2X+4z = Axz 3X+ 4y = AXy

+ 3z 3X+4
Wr=EZ 2,3 @r=-2p2_2,4 (32=-FW_3.4
—_(9)- 3_4 _ 4 () 2 _ 3 _ 2
(1)=(2): V=X XZ— gy . (2)—(32 Z = 73 Z= §y
_9_ _(4 2,) _ 83 3_ 271 _3 _ _
V=3-xz=(gyy(5y) -9y v-F v-3 x-2 z-1

2
. Compute ”xdxdyover the region inside the ellipse i—é + yT = 1 between the lines

R
y = % andy = —& in the 1%t and 4™ quadrants.

2
HINT:
Use the elliptic coordinate system:
4 X =4tcosd y=2tsing

. ) 4co¥ 2sind
Find the Jacobian: J= H I

= |8tcos?d — —8tsin?0| = 8t
|

—4tsing 2tcosd
Find the limits:
X2 y: 16t2cosd |, 2t2sin’g _ 2 _
16+4_1 12t S9+ 2 =1 te=1 0<t<1l
= +X ing = +-4LCo0Sy -+ _ i
y 5 2tsing = + 5 tand = +1 q <0< 7]
Find the integrand: X = 4tcosd

J'dexdy: J'j; _[: 4tcosh « Btdtdd = 32[sin9]:ﬁﬂ/4[% llzo = 32[% - __; J%

_ 64 _ 322 g5
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