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1. A solid is hounded by the coordinate planes and the plane 5z + 2y + 2 = 10, Set up, but
do not evaluate the iterated integral for the volume with the order of integration z, x, 9.

> with(plots):

Warning, the namwe changecoords has been redefined

> hRkx+2%y+z=10;
implicitplot3d{%,x=0..10,y=0..10,2=0..10, axes=normal, scaling=constrained, style=patchnogrid) ;
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2. Integrate w = ydr + = dy along the seement of the curve % — y* = 0 from [—1,1] to
[1,1]. Had we chosen a different path from [—1,1] to [1,1], would the integral remain the
same? Explain,
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3. Find first a parametric formnla and then an equation for the plane in R? tangent to the
surface [st, s+t €] at [0, 1,1].

[> with{linalg):
Warning, the protected names normn and trace have heen redefined and unprotected

[> X:=[s*t,s+t,exp(s*t)];

i
L Lo to X:BL5+LJS%
[> p:=[0,1]1; subs({s=p[1l],t=p[2]},X): P:=eval(%); ) o
p=[01] VJOJ"I% (R
P=[011€&

:> jacobian(s,[s,t]); subs({s=p[l].,.t=p[2]},%): dX:=map(xx-reval{xx), %)
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:> P+d¥&*[s-p[1l],t-p[2]1]; pl:=evalm({%)

[0, L 1]+ (X &*[at-1]) .
pl=[s s+t 1+5] & Oélrm"‘\‘"
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[> ps:=plot3d(s8,s=-1..1,t=0..2,style=patchnogrid): ‘ . l
[> pp:=plot3d(pl,s=-1..1,t=0..2,style=patchnogrid,color=red): mula
[> display({{ps,pp},axes=frame);

> Ts:=col{dX, 1)
Tt:=col{dX,2);

T==[1,
L Te=[0,1,0]
[> N:=crossprod(Ts,Tt);

N=[-1,0,1]

[> [x-P[1],y-P[2],2-P[3]]; ppl:=dotprod(9-s,N)=0;. M&l—u
[x,y-1,2-1] é:/,/’

| ppl=—xtz-1=10
[> solve(ppl,z); ppp:=plot3d(%, x=-1..1,y=0..2,style=patchnogrid, color=blue):

x+1

:> display({ps,ppp}.,axes=frame) ;




4. Parametrize the paraboloid » = 1 — 22 — %2, 2 = 0 oriented with the upward normal.
Compute the flux of F = [z, y, 2] through this surface. Would the flux of F through the
unit dise differ? Explain.

> subs({x=r*cos(theta),y=r*sin(theta)}, [x,v,1-x"2-y"2]): X:=simplifw(%);

¥ =[rcos(8), rsin(6), 1 - r°]
> plot3d(X,r=0..1,theta=-Pi. .Pi,axes=frame, style=patchnogrid) ;
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> dX:=jacobian(X, [r,thetal]);

Lﬁ 2¢n®dr + ol dl

cos(®) —rsin(B) (_/7 1s = <3 dr
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> Tri=gol(dX,1);
Tt:=col(dX,2);
Tr=[cos(8), sm{5), -2 7]
Tt =[-rsm(8), r cos(8), 0]
[> crossprod(Tr,Tt): H:=simplify(%); re
F_ x \'J' _ 2 2 . | = el
L = W=[2r" cos(8), 2 a8}, 7]
[> sum{X[i]*N[i],i=1..3): simplify(%);
int{int(%,r=0..1),theta=-Pi..Pi);
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5. Find a scalar potential on the plane for the conservative vector field [5x? — 1, 2® — z].

> (5/3)*x"3-x*y+y"4/2; jacobian([%], [x,y]);
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