Name 1D

MATH 251 Quiz 4 Fall 2006

Sections 507 Solutions P. Yasskin

Multiple Choice & Work Out: (5 points each)

1. Compute OxF if I3=(x+y+z,yz+xz+xy,xyz).

a. 0
b. 1+x+2z+Xxy
c. (L,x+zxy)
d. (1,-x-12zxy)
e. (xz—=x-y,1-yzy+z-1) Correct Choice
1 j k
OxF=| o dy 3,
X+y+2z yz+xz+xy Xxyz

= 1 0y(xy2) = 02(yz+xz+xy) | = J[0x(Xy2) = 0(x +y +2) | + K[ 0u(yz+ xZ+ Xy) = 0y(x + Y +2) ]

=1(xz-x-y) = j(yz- 1) +k(y +z- 1)
2. Compute O.F if I?:(x+y+z,yz+xz+xy,xyz).

a. 0

b. 1+x+z+xy Correct Choice
c. (1, x+zxy)

d. (1,-x-12zXxy)

e. xz—-x-y,1-yzy+z-1)

ﬁ-ﬁ=ax(x+y+z)+ay(yz+xz+xy)+az(xyz)=1+x+z+xy
3. Compute O-OxF if F = (X+y+2zyz+Xz+Xy,xyd.

a. 0 Correct Choice

b. 1+x+z+xy

c. (L, x+zxy)

d. (1,-x-12zXxy)

e. xz—=x-y,1-yzy+z-1)

O.0xF=0 ALWAYS

1-3 /15
4 /5
5 /5

Total 125




4. A rectangular box sits on the xy-plane with its upper vertices on the elliptic paraboloid
z=16-x? -4y?. Find the dimensions and volume of the largest such box.

Maximize V = (2x)(2y)z = 4xyz subjectto z = 16 - x2? - 4y?,
Maximize V = 4xy(16 — x2 — 4y?) = 64xy — 4x3y — 16xy°.

Vy = 64y — 12x%y — 16y° = 4y(16 — 3x*> — 4y?) = 0

Vy = 64x — 4x3 - 48xy? = 4x(16 - x% - 12y?) = 0

To have a non-zero volume, we must have x# 0 and y # 0.

16-32 -4y2 = 0 eql}

So we must solve
16-x2-12y2 =0 eq 2

3x(eql)-(eq2) is: 32-82=0 or x*=4 or Xx=2
Substitute intoeq 1: 16-12-4y>=0 or 4y?=4 or y=1
Substitute back: z=16-22-4.12 or z=8

The dimensions are: 4x2x%x8
The volumeis: V =4xyz=4.2.1-8=64

5. Find a scalar potential for F = (3x2y? + 2xz+ 1,23y — 22,x2 + 2z — 2y2)
or explain why it does not exist.
Solve [if=F
Of =3x%y? +2xz+1 = f=x3%?+x2z+x+q(y,2)
a,f = 2x3y - 72 = 23y+d,g=2%-722 = 0dg=-722 = g=-yZ+h(2
= f=x3%?2+x2z+x-yZ +h(2)

0f =x2+2z-2yz = x2—2yz+%:x2+22—2yz = %:22 = h=7

Therefore f = x3y2 +x%z+x-yzZ +2°



