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:1 (8 points) Let C' be a curve traced by the vector function r(t) =< 3t,+/3 2, §t3 >,
<t < 1. Evaluate the length of the curve C.

Q
0

Q:2 (6 points) Find the maximum rate of change of f(z,y) = Z—Q at the point (2,4).
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Q:3 (14 points) Find the points on the hyperboloid x? — y? + 222 = 1 where the normal line is
parallel to the line that joins the points (3,—1,0) and (5, 3, 6).
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Q:4 (16 points) Determine if the vector field
F(z,y) =< 2z — y sin(zy) — 5y*, —20 23 — 2 sin(zy) >

is conservative field. If so, find a potential function ¢(z,y) for F and evaluate the integral
Jo F.dr, where C' is any path from (—2,0) to (1,0).
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Q:5(a) (8 points) Use Green Theorem to evaluate

7{(3y — Y dr + (To + Vy2 — 1)dy
c

where C'is the circle 2% + y* = 9 oriented positively.

Q:5(b) (4 points) If ¢ = 223y*2*, find div(grad ¢).
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Q:6 (14 points) Evaluate the surface integral [ [ ¢ Yz dS, where S that portion of the cone
z = y/x? + y? lies between the plane z = % and z = 1.
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Q:7 (16 points) Verify Green Theorem when the vector field is F =< x,y >, and the curve
C' consists of the line segment from (0,1) to (0,0) and from (0,0) to (1,0) and the parabola
y=1—2?% from (1,0) to (0,1).
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Q:8 (14 points) Use Stokes’ Theorem to compute [ [ curlF.n dS, where F(z,y,z) =<
xz,yz, vy > and S is the part of the sphere x? + y* + 22 = 4 that lies inside the cylinder
22 + y? = 1 and above the xy— plane.



