Midterm 2 / 2009,12.2 / Calculus for Applications / MAT 3243.001

1. Use the method of Lagrange multipliers to find the global maximum and minimum of the
scalar field f(r, y) = 22 4+ 3y” on the unit disc. -F
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2. Compute the volume of the solid enclosed by the surfaces » = 1 — 2% — y* and z =0
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3. Find the sealar potential for the vector field F = [Srzkrzg’yki: Iny] or show that such a
potential doesn't exist.
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4. Integrate w = ydr — rdy around the unit circle counterclockwise. Compute the same
integral using Green’s theorem.
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5. Compute the flux of F = [2z,3y, 0] through the surface 2%+ y* = 1,—1 < » < 1 oriented o

with the normal away from the » axis both directly and also using the divergence theorem. W
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| MAT 3243.001 Fall 2009
> wth(linalg):
Warni ng, the protected names norm and trace have been redefined and unprotected

T #1

[ > f:=2*x"N2+3*y"2;

I f:=2x*+3y°

[ > g =x"2+y"2-1,

, gi=x+y' -1

> grad(f,[x,y]); solve(convert(%set),{x,y}): cp:=subs(%][x,Vy]);
[4%6Y]
cp:=[0,0]

> L:=f-| anbda*g;

L L:=2X+3y A (3¢ +y° -1)

(> grad(L,[x,y,lanbda]); solve(convert(%set),{x,y,|anbda});

cp, seq(subs(%i],[x,y]),i=1..4);

map( xx- >subs({x=xx[ 1] , y=xx[2]},f),[9A4Q);
[4Xx=2AX,6y-2Ay,-X -y +1]

{x=0,A=3y=1},{x=0,A=3,y=-1},{y=0,A=2,x=1},{y=0,A =2, x=-1}

[0,01,[0,1],[0, -1],[1,0],[-1, 0]

L [0,3,3 2 2]

| #2

> int(int(int(r,z=0..21-r"2),r=0..1),theta=-Pi..Pi);
L

L 2

[ #3

[ > grad(x"3+z"2*In(y),[X,VY,z]);

3¢5 22000

3x5,—,2ziIn(y)

L y

| #4

[ > onega: =y*dx- x*dy;

| w:=ydx —-xdy

> X:=[cos(theta),sin(theta)];

| X:=[cos(0),sin(0)]

> dX: =di ff(X theta);

| dX:=[-sin(B), cos(0)]
> subs({x=X[1],y=X] 2], dx=dX] 1], dy=dX[ 2] }, onega); sinplify(%;

int(%theta=-Pi..Pi);

-sin(0)? - cos(0)?




(> -2%Pi;
| 2T
L #5
> F.=[ 2*x, 3*y, 0] ;
F:=[2x%, 3y, 0]

(> X =[ cos(theta), sin(theta), z];
X:=[cog(8), sin(8), z]

> DX =j acobi an(X, [theta, z]);
-sin(8) O
DX:=| cos(B) O

L 0 1
> N =crossprod(col (DX 1), col (DX, 2));

| N:=[cos(8),sin(8), 0]
> subs({x=X[1],y=X[2],z=X[3]},F); sum{(%i]*Ni],i=1..3);
int(int(%theta=-Pi..Pi),z=-1..1);
[2cos(0),3sin(0), 0]
2 cos(0)? +3sin(B)?
L 10m
[ > X:=[r*cos(theta),r*sin(theta), -1];
| X:=[rcog(B),rsin(0),-1]
[ > DX: =jacobian(X,[r,theta]);
cos(0) -rsin(0)
DX:=|sin(B) rcos(0)
L 0 0
[ > crossprod(col (DX,1),col (DX, 2)); N=sinplify(%;
[0,0,cos(0)*r +sin(0)?r]
L N:=[0,0,r]
> subs({x=X[1],y=X[2],z=X[3]},F); sum{(%i]*Ni],i=1..3);
int(int(%r=0..1),theta=-Pi..Pi);
[2rcos(B),3rsin(0), 0]
0
| 0
[ > X:=[r*cos(theta), r*sin(theta), 1];

| X:=[rcos(0),rsin(0), 1]
[ > DX: =jacobian(X,[r,theta]);




(>

cos(B) -rsin(0)
DX:=|sin(B) rcos(0)
0 0
crossprod(col (DX, 1), col (DX, 2)); N =sinplify(%;
[0,0, cos(8)?r +sin(0)?r]

N:=[0,0,r]
subs({x=X[1],y=X[2],z=X[3]},F); sum(%i]*Ni],i=1..3);
int(int(%r=0..1),theta=-Pi..Pi);

[2r cos(0),3rsin(0), 0]
0

0
di verge(F, [Xx,y, z])*Pi *2;
int(int(int(diverge(F,[x,y,z])*r,r=0..1),theta=-Pi..Pi),z=-1..1);
10T
10T



