MATH 253 Spring 2004 Section 506 P. Yasskin
Maple Quiz Solutions
[ > restart:with (VecCalc) :VCalias:

[ #1
> £:=[x,y,2z] &> (x"3*y*2*z);

I [=(p2)>x )z
> g:=[x,y,2z] &> (x"2+y*2+z"2);

g:=(x,y,z)—)x2+y2+z2
> delf:=Grad(f) ;

delf =[(x,y,z) > 3x2yzz, (x,y,2) —>2x3yz, (x,y,2) —>x3y2]
> delg:=Grad(qg) ;

delg :==[(x,y,2) > 2x,(x,y,2) >2y,(x,y,z) > 2]
> egs:=op (equate (delf&@[x,y,z], lambda*delg&l[x,y,z]));

msF3x%ﬂz:2k&2fyz:2k%x%ﬂ:2kz
> constr:=g(x,y,z)=16;

constr == x> +y2 +2=16
> sol:=solve({egs,constr}, {x,y,z,lambda});

sol = {x=0,y=RootOf( Z°-16+2"),A=0,z=z},
{x=RootOf{ Z2-16+2"),y=0,,=0,z=2z}, {
A =32 RootOf(_Z* -2, label = L2) RootOf(3 Z* -2, label = LI),
y=4RootOf(3 Z*—1,label = L4),z=2RootOf(3 Z° -2, label = LI),

x =2 RootOf(_Z* -2, label = L2)}
> soll:=allvalues(sol[1l]);

I soll ={x=0,A=0,z=z2,y=416-2"}, {x=0,A=0,z=z,y=—/ 16 - 2*}

> pl:=subs(soll[1l], [x,y,2z]);

I pl:=[0,416-2%, 2]

> p2:=subs(soll[2],[x,y,2z]);

I p2:=1[0,-/16 - 2%, z]

> sol2:=allvalues(sol[2]);

I 5012:={y=0,x=4/16-2",A=0,z=z}, {y=0,x=—/16—-2*, A =0,z=2}

> p3:=subs(so0l2[1],[x,y,2z]);

I p3:=[416-2,0,z]

> p4d:=subs(so0l2[2], [x,y,z]);

i pd:=[—/16-2,0,z]

> sol3:=allvalues(sol[3]);

=4f,z=2f,%=32€ﬁ,x=2ﬁ},

sol3 = {y




4[ 2@%:32%%%25}’
{y=—ix=2ﬁz=—&x=—m},
. 4[ 2fx__2fx__ fﬁ}’
o 4[ 2[ oz 2 fﬁ

4[ 32ff 2%

{y= 3 ,x=-2 2,22——3 },

4VF_ 324246 246

{y=- 3 LA = 3 , X=—242,z=—"—"1}
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"> p5:=subs (sol3[1], [x,y,z]);

p5;={2wﬁi;i3&i-g—fi}

> p6:=subs (sol3[2],[x,y,z]);

oo 2z A3 246

> p7:=subs (sol3[3],[x,y,z]);

p7 = 2%5;4z§l 2v%-

:> p8:=subs(sol3[4],[x,y,z]);

443 246
p8:={2f,— T }

:> p9:=subs(sol3[5],[x,y,z]);

443 246
v {WTTW

> pl0:=subs (sol3[6], [x,y,z]);

pl0=| 242, -— =~

:> pll:=subs(sol3[7],[x,y,2]);

pll =
| > pl2:=subs(sol3[8], [x,y,z]) ;




pzzz{—z«/’,—hf,—z
> f &@Q p1
0
> £ &Q p2
L 0
| > £ &Q@ p3;
L 0
| > £ &Q p4;
0
> f &@ p5
5124/2 4/6
9
> f &@ p6
5124/2 4/6
9
> £ &Q p7
5124246
9
> £ &@ p8
5124246
9
> f &@ p9
5124246
9
> £ &@ pl0
5124246
9
> f &Q pl1
51242 4/6
L 9
| > £ &Q pl2;
51242 4/6
L 9
. So the maximum occurs at
> p5;p6;pll;pl2;
e




1

{_2“/5’ 433’_ 21@
R

[ where the function value is
[ > simplify(f &Q p5);

1024 4/3
L 9

[ #2

| > rl:=sqrt(2) *cos (theta)+1;

L rl :=«/§cos(6)+1
| > polarplot(rl,theta=0..2*Pi);

1.5*_

g

] 15-

[ > thetal:=solve(rl=0,theta);
3n
00 =——
| 4
[ > x1:=r*cos (theta) ;
i xI :=rcos(0)
| > yl:=r*sin(theta)
L vl :=rsin(0)

> rho:=2+yl;

p:=2+rsin(0)

> M:=Muint(rho*r, r=0..rl, theta=-thetal..thetal); M:=value (%)



>

Xmom :
Xmoim :

xbar:

ymom:
ymom :

ybar

3n
4 2 cos(0)+1
(2 +7sin(0)) rdrdo

M:ZJ
3n 0

r
M=3+3n
=Muint (xl*rho*r, r=0..rl, theta=-thetal..thetal);
=value (%) ;

2 cos(0)+1
xmom : —J ’ cos(0)(2+rsin(0)) drdo

72 942
3+

4

xmom =

=xmom/M; xbar:=evalf (%) ;
742 942
3 i 4
3+3n

xbar :=1.070145341
=Muint (yl*rho*r, r=0..rl, theta=-thetal..theta0);
=value (%) ;

2 cos(0)+1
ymom —J fr ” sin(0) (2 +rsin(0)) dr do

xbar =

27 n 53
ymom :=
32 60
:=ymom/M; ybar:=evalf (%) ;
27 53
32 60
yvbar =——————
3+3n

vbar :=0.2844358383

cm:=[xbar,ybar];

cm :=[1.070145341, 0.2844358383 ]

cmp:=r2p (cm) ;

cmp :=[1.107300680, 0.2597854139 ]

r2d(cmp[2]) ;

14.88460779



