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Sections 501-503 Solutions P. Yasskin 11 13

Multiple Choice: (6 points each)  Work Out: (13 points each)

1. If

2000

<!

T o

(2]

d.

3.1f F= 3/ and VxF = (12x2,12y2,12z%) then which of the following could be f?

200w

G = (xsinz,ysinz,xycosz), then V.G=

(2 —xy)sinz correctchoice
—xysinz

2xcosz —2ycosz
(sinz,—sinz,—xysinz)
(sinz,sinz,—xysinz)

G = (xsinz,ysinz,xycosz), then VxG =
(sinz,—sinz,—xysinz)

((x —y)cosz, (y —x)cosz, 0)

((x —y)cosz,(x —y)cosz, 0) correctchoice

2xcosz —2ycosz

i j k
G=| o & 0.

xsinz ysinz xycosz

xt+yt 4
xhyzt

EN PN J Qg
X2 + 222 4 2252

None of the above correctchoice

Forany f, VxF=Vx §f= 0. So (a)-(d) are impossible.

Extra Credit: (6 points)

.G = Ox(xsinz) + 0,(ysinz) + 0:(xycosz) = sinz + sinz — xysinz = (2 —xy)sinz

= ((x —y)cosz, (x —y) cosz,O)

= i(xcosz —ycosz) — j(ycosz —xcosz) + /Ac(O -0)




4. Which of the following is the graph of r =1+ cos26

d. @@ « correctchoice e.

5. Compute the area inside one leaf
of the 3-leaf rose r = cos36.

a. % correctchoice
Y
b. 6
Y4
C. 4
g
d. 7?%
e. 7
r=0 when cos30=0 or 39=_%or in%
/6 cos 360 /6 2 |cos30 /6 6 1 4+ (69)
= = = re -1 2 _ 1 L Fcoslov)
A= ” 1dA = j_m jo rdrdd = j_m = =3 j_m cos?30d) = L j_m . do

_ 1 sin60) 1 _ 1z __z1_ x
‘4[(” 6 ”/6_4[6 -5



6. Find the total mass of the hemisphere 0 <z < ,/9—-x?-)? if the volume density is
6 =x*+y*+ 22
a 243
4861
b. 5
c. Oz
Or?
e. 18«

correctchoice

o

In spherical coordinates, the density is & = p?.

M= [[[sav - jzjo/zjz p? p?sinpdpdpdd = [2ﬂ][—00s<p]g/2|:%5:|z - R[22 ] - 486

7. Find the arc length of the curve r(z) = (2t,t2 lﬁ) between =0 and r=2.

>3

3
cC. 20 correctchoice

V=(2,202)  Pl=Aarar vt = Q) =241

TN Y OSP MAY E

(4,4,8/3) 1
8. Compute I (xy +3z)ds along the curve r(r) = (2t,t2,—t3)
(0,0,0) 3
a. 2
A
b. %O
¢ 3
d. 36
e. 56 correctchoice

V=(2,22)  Pl=Ar4r 1 = JQ+2) =247

xy+3z =28+ =3¢

(4,4,8/3) 2 2 2
[y +32yds = [ 30@+ydi= [ (67 +36)di = [ﬂ + 3—”} — 24432 =156
0 0 4 6

(0,0,0) 0



(448/3)_, 1 N
9. Compute I -ds along the curve r(t) = (2t 2, — t3) where F = (3z,2y,x).

(0,0,0) 3

a. 4

b. 8

c. 16

d. 32 correctchoice

e. 64

10.

v=(2,2t1) F=0z2x) = (2321

(44,8/3) 25 2 2 2
f F-dgzj’F-vdtzj(2t3+4t3+2t3)dtzj 83dt =214 =32
(0,0,0) 0 0 0
The solid cone /x?> +)? <z <2 is shown at the right.
Find the mass and center of mass of the cone if its

volume density is given by & = x2 + 2.

In cyindrical coordinates, the cone is r <z <2 and the densityis & = r>.

So the mass is (Don’t forget the Jacobian r.)

M:J._ij.édV: jzﬂjzjjr2rdzdrd9:2nﬁr3z 2

= 2a8- 32| =16x[1- 4] =16z

By symmetry, x =3y = 0.
z-mom = mzadv jzj j 212 rdzdrdd = 271[ 322

2 4 5 72
3_ .4 = r _r
= 27rj0[2r r*ldr 27r|: 5 5 :|

=2r Jz[2r3 - %}dr

] -] 4]




11.

Consider the "diamond shaped" region D
bounded by thelines y=x and y = 3x
and the parabolas y = x> and y = 2x°.

Compute ” % dA over the diamond.
D

Here are some steps to follow:

@ Let u:% and vz%. Solve for x and y.

X
u _ Y x* _ > _ (Y2 xE _ _u
v =Xy =X u = (%) 5=y So x=+

® Find the Jacobian factor.

_‘M ~ |det u

1

V
o(u,v) 2u

V

@® Express the integrand in terms of « and v.

y _utl _
X ulv

@® Express the boundary curves interms of » and v.

y=x and y=3x become u=1 and u =3.

y=x*> and y=2x> become v=1 and v=2.

@® Compute H%dA.
D

”%dA = J.?J‘jufj—jdudv = J.?v3dvjju3du = [%JT[“TA‘}?



12. Find the total mass of the parametric surface
R(p.q) = p.q.0° + %)
for -1<p<1 and -1<g<1
if the surface density is
§=4Jaz+1.
HINT: Find &,, é,, N and & on the surface.

A~

i)k
¢ = (1 02) N=23xé=(2.-2q1) [N =/4p>+44>+1
e, = (0 1 29)

5= J4p*+q*) +1

M = HédSZ J.J.5|Z_\7|dpdq = J‘il J'il(4p2+4q2+ 1)dpdg = J.i1|:473 +4q2p+p:|l 1dq
p—
= J.il[%+8q2+211dq = |:83—q+8%’3+2q:|;__1 = [13—6+%+4} = 43—4

13. Compute ”]?’-d:? for Fz(xz,yz,zz) over
P

the surface of the paraboloid P given by
z=x2+)?<16

with normal pointing down and out.

The paraboloid may be parametrized by
?3(1/,9) = (rcosf,rsin0,r?).

HINT:Find ¢, ¢, N and F on the surface.

A~

; ik
Er = (cosf® sinf 2r) ]_\)] = E'(p ng = (—2]"2 COSQ,—21’2 sin@,r)
ég = (-rsin@ rcosf 0)

N is up and in. Reverse it: N = (2r? cos®,2r*sin,-r)

On the surface, F = (xz,yz,2%) = (r* cosO,r3sinh, r*)

[[7-ds = jz”jzz?-fvczrde - jz”j:(zrﬁ c0520 + 215 $in%0 — r5) drdf) = jz jz S drdf
;

ré ‘4 _ 4% _ 4096x
6 lo 3 3



