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MATH 253 Honors EXAM 2 Fall 2002
Sections 201-202 Solutions P. Yasskin 6 115
7 /15
Multiple Choice: (10 points each)  Work Out: (15 points each)
8 /15

1. Compute J'zj.zxxydydx.
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2. Compute ” sin(x?> + y?)dxdy over the region in the first quadrant between the circles
x>+y?=n and x?+y* = 2.

a —% correctchoice
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” sin(x? +y2) dxdy = j j sin(r) rdrdg = = j sin(2)rdr  Letu =12 du=2rdr
o Jum /7

2r
= %I sin(u) du = —% cosu
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3. Find the mass of the upper half (z > 0) of the cylinder x> + z2 < 4 for 0 < y < 3 if the density is
o6 = 6z.
247
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M= [[[sav = j IIH 6zdzdydx_j j [32]" dydx_j j3(4 x2) dydx

:9j (4—x2)dx:9[4x—3§—3}1=18[8—%J=18-8-%:6-16=96
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4. Computej I dydx

1
a. 3 In9
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Ijjj l—i)-cy3 dydxzj’jﬁ 1+y drdy = %J’olfy
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5. (15 points) Find the point in the first octant on the graph of xy?z* = 2 which is closest to the
origin. You must use Lagrange multipliers.
Minimize /= x? + y? + z* subject to g = xy?z3 = 2.
Vi=(2x,20,22) Vg = (225,223, 3x0%2%)
Vf= AVg = 2x = 223, 2y = A2xyz3, 2z = A3xp?z?
/l — 2x _ 1 _ 2 —

yizd xz2d 3w’z

= yzﬁx, Z=\/§x

2 =xy’z3 = x(ﬁxy(ﬁx)} =63 x° = x6 = % =332

- x = 314 — y = J23714, z= 33714 =314

So the point is (3%,%1—2,3”“)

2x? = y?, 3x? = z?




6.

(15 points) Find the area inside one petal of the
4-petal rose r = 4sin(26) but outside the circle r = 2.

4sin(20) =2 = sin(ze):l —  20= L 3E - QZL?_”

6’
B Sn/12 4sin(20) 577/12 451n(29) 2
_Lm I -1 Im 2j *(165in2(20) — 4) db
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S5r/12 Sn/1
- %j (8(1 — cos(40)) — 4)db = %j *(4 = 8cos(40)) db — [46 - 25in(40)l
/12 /12

- (245 ~sin(435)) - (2 ~sin(44y ) = (5 -sn(57)) - (§ (%))

() ean(5) - F-( )0 - Fel

(15 points) Consider the upper half (z > 0) of the sphere x? + y? + z2 < 4. Find the mass and
center of mass of the hemisphere if the density is 6 = 5z. Use symmetry where appropriate.

M= ”I odv = I” Szdxdydz = Izﬂ jz/z Iz 5pcos p?sinpdpdpdd = 10n J.:/z Iz p?cossingdpdp

=0

/2

M, = ”jzédV ”I 5z2dxdydz = J’zﬂ J.ﬂ/zj’ 5p%cos’p p?sinpdpdpdd = 107‘[J

5 72 _ 3 n/2
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=0

j p*cos’psinpdp
0

.My _ 64n  _ 16 % = 5
2= 3 T 3000 - 13 By symmetry x = 0 and y = 0.




8. (15 points) Compute ” x?y dxdy over the diamond shaped region R bounded by

R
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FULL CREDIT for integrating in the curvilinear coordinates
u=xy and v=x%. (Solveforxandy.)

HALF CREDIT for integrating in rectangular coordinates.

METHOD 1:  Integrand: x?y=v  Limits: 1<u<2 2<v<4

Solve fi d Y X’y u u u?
olvei1orxandy : u—w—x y=5x =uy T
Summary: X = u’lv, y= u?v!
= w?vou! — 2202 1 1 1 _2 1 1
J |u==vu v~ u‘2uv‘|—|———|_|__|—__
2uv—1 uzv—z A% A% A% v

” x?y dx dyzj.zﬁv % du dVZIEITI dudv=02-1)(4-2)=2
R

METHOD 2: Find intersections:

%:% = 2?=2x = x=1, %:% = x2=2x = x=2
x x

%:iz = 2xX?=4x = x=2, %:iz = x’=4 = x=4
x x

So the integral breaks into two pieces:

” x%y dxdy = j? jm x*y dy dX+jz j4/x2 x2y dy dx = j?|:x2%:|2/x dx+j4|:x2%:|4/x2 e
R

2/x2 1/x
1 (.24 2 4 1 (.21 2 1
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j( _;T)dx+%j;‘(i_z_1)dx: [4c+ 4]+ L[ 48 =]

([8+2]-[4+4]+[-4-4]-[-8-2]) = %(10—8—8+10) =2



