Math 53 HW 8
Spring 2018
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4 a)
Since (z,v,2) = (—=v2,v/2,1)

r=VIE T 2= (VI (VIR 412 = V3T 25T = VB

0= arctan(g) = arctan(——=) = —
x

b)
Since (z,y, z) = (2,2, 2)

r:\/x2+y2+22:\/22+22+22:\/4+4+4:2\/§

y ™
@ = arctan(Z) = arctan(=) = —
arc an(x) arc an(2) 1

z2=2z=2

r = 2sin(6)
r? = 2rsin(f)
? +y? =2y
P+ (y—-1)*=1
The surface is a cylinder of radius 1 centered along the (0,1, z) axis.
12
See diagram attached.
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See diagram attached.

///E(a:—y)de//R/OerZl(ﬂf—y)dZdA
://R(x—y)(y+4)dA=//R:cy—y2+4x—4ydA

2m 4
= / / (r?sin @ cos @ — r%sin? O + 4r cos @ — 4r sin 0)rdrdf
o N1



2w 4 4
[%]‘11 sinf cosf — [%]‘11 sin? @ + [2r?]1 cos 6 — [2r-2]] sin 6d6

Il
S—

27
= / 63.75sin 6 cos @ — 63.75 sin? 6 + 30 cos § — 30 sin HdO
0
= 63.75(0) — 63.75(7) + 30(0) — 30(0) = 63.757
28
Density = r

E is a sphere of radius r = a centered at the origin

27 pra Va2—r2
Mass:/// rdV:/ / / r2dzdrd
E 0 0 —+va2—r2

a a
=21 [ 2r’\a? —r2dr = 47r/ r?\/a? — r2dr
0

0
Using substitution r = asin ¢.

/2
=dr / (a® sin? ¢)(a cos ¢)(a cos ¢)do
0

m/2 w/2 /21 _ 2
= 47ra4/ sin? ¢ cos? pdg = 7ra4/ sin2(2¢)d¢ = 7Ta4/ 1 C;S(4¢) dp = T
0 0 0
30
3 V=22 9—z%—y? T 3 p9—r?
/ / / Va2 + y?dzdydx :/ / / r?dzdrdd
-3J0 0 o Jo Jo
3 .
= 77/ 9r? —rtdr = w[3r® — g]g = 3247
0
15.8
4 a)

Since (z,y,2) = (1,0,/3)

p=+a2+y2+22= 12+02+\/§2:2

Va? 4 y? V12 + 02 1 ™
¢ = arctan(~————) = arctan(———=——) = arctan —= = —
z V3 V3 6

0
0= arctan(g) = arctan(I) =0
T

b)
Since (z,v,2) = (V3,—1,2V/3)



p= VP TP+ 2 = VT + (1P + (V3P = VIFIF 2= 4

2
V) V3 4 (—1)2 1
o= arctan(miﬂ) = arctan(#) — arctan —— = —
z 23 V3 6
Y -1 m
0 = arctan(Z) = arctan(—=) = ——
arc an(x) arc an(\/g) 5
8
p = cos(e)
p* = pcos(¢)
2+ y2 +22=2
1 1
2, .2 iyt
+y 4 (z 2) 1
The surface is a sphere of radius % centered at (0,0, %) axis.
12

See diagram attached.
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///Ef(‘”’yvz)d‘/: ;:/OW/Q/jf(p,¢79)p28in¢dpd¢d9
26

See diagram attached.

[ [z = [T [ [ s sinoriniss

T/4 3 145 [™/4 14
= 271'/ [p?) 12 sin ¢pdp = —”/ sin ¢pd¢p =
0

r ldm wa_ Mm 1
3 3 o

[~ cosel/" = 5701 - )
28

Distance from a point inside a ball of radius a = p.
2T T a T p4
Avg. Distance = / / / p(p? sin ¢)dpdpdh = 271'/ [Z]g sin ¢d¢
o Jo Jo 0

4 ™
= E/ sin ¢d¢ = ma*
2 Jo
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See diagram attached.

3

n/6 pm pa T 7Ta3 7ra3 Ta
Volume — 2sin pdpdpdd = = | L singdp = o (2) = T
oume = [ [ 7 s odpdoan = T [ sinodo = T @) = T

42

a \/az_yz \/a2—m2—y2
/ / y / y (222 + y?z + 2%)dzdady
—aJ—y/a2—y2 J— /a2 —z2 42

2m ™ a ™
= / / / (p)(p? cos ¢)(p? sin ¢)dpdpdh = 2 / f sin ¢ cos ¢pde
o Jo Jo o 6

= %“6 /OW sin(2¢)dp = 0



