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Problem 1. (20 pts) Let L denote the line given by the parametric
equation
r(t) = (2+2t)i+ (3+1t)j+ (14 2t)k.

a) Find the distance from L to the origin.

b) Find an equation of the plane which contains both the origin and
the line L.
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Problem 2. (20 pts) Let I' denote the curve given by the parametric
equation
r(t) = 3ti + 4cos(t)j + 4sin(t)k, 0<t<1.

a) Find the length of I'.

b) Find the curvature of T
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Problem 3. (20 pts) Let D denote the closed triangular domain
D ={(z,y)|z >0,y >0,2z+y <2}
Find the maximal and minimal values of the function
flz,y) = a® + 22y — ¢
in the domain D.
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Problem 4. (20 pts)
a) Compute the integral

[[ s
D

where D is the unit disk centered at the origin.

b) Use Green’s theorem to compute the line integral

jg(cos(xQ) + e¥)dx + (e” + sin(y?))dy,

where I' is the square with the verices (0, 0), (0,10), (10, 10), (10, 0).
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Problem 5. (20 pts) Is the vector field

F(z,y,2) = 2z + yz)i + (2y + x2)j + (22 + ay)k
conservative? If yes, find a function f(z,y, z) such that Vf = F.



