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Total: 145



1. (10 points) Find the Jacobian of the transformation

x =
u

v
y =

v

w

w

u



2. (10 points) Is the vector �eld

F⃗ = (3x2 − 2y2)̂i+ (4xy + 3)ĵ

conservative? If so, �nd a potential function.



3. (10 points) Compute ∫∫
curlF⃗ · dS⃗

where S is the sphere of radius 16 oriented outward, and F⃗ = ⟨xyz, x2y2z2, x3y3z3⟩.



4. (15 points) Compute the �ux of F⃗ = ⟨xyez, xy2z3,−yez⟩ through the box bound by the coordinate
planes and the planes x = 3, y = 2, z = 1, where the box has outward orientation.



5. (10 points) Find and classify all the critical points of

f(x, y) = xy − 2x− 2y − x2 − y2



6. (10 points) Give a vector function which represents the curve of intersection between the hyper-

boloid z = x2 − y2 and the cylinder x2 + y2 = 1.



7. (10 points) Is there a vector �eld G⃗ on R3 such that

curlG⃗ = ⟨xyz,−y2z, yz2⟩

? Explain.



8. (10 points) The plane 2x+y+2z = 9 intersects the sphere x2+y2+z2 = 9 tangentially at exactly
one point. Find the point of intersection.



9. (10 points) Find an equation for the sphere which has (2, 1, 4) and (4, 3, 10) as antipodal points
(the are connected by a line through the center of the sphere).



10. Compute the limits or show they do not exist

(a) (5 points)

lim
(x,y)→(0,0)

x2 + 2y2

xy

(b) (5 points)

lim
(x,y)→(0,0)

xy + cos(x)
x+ey

x2y+cos(x)ey



11. (15 points) Compute the line integral ∫
C
F⃗ · dr⃗

where F⃗ = ⟨y − cos y, x sin y⟩ and C is the circle (x− 3)2 + (y + 4)2 = 4, oriented clockwise.



12. (10 points) Find ∂z
∂s and ∂z

∂t where z = x2 − 3y2, x = st, y = s+ t2.



13. (15 points) Compute ∫∫
S
curlF⃗ · dS⃗

where S is the top and four sides of the faces of the box with verticies (±1,±1 ± 1) (the box

without the bottom), given outward orientation, and F⃗ (x, y, z) = ⟨xyz, xy, x2yz⟩.


