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1. (8+2+10pts) In parts A-B, let u = <1, 1, —3> and v = <2, -1, 5>.
(A) Find vectors u;, uy so that u = u; +up with w || vand uy L v.
(i.e. uy is parallel to v; and ug is perpendicular to v.)
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(B) Verify that the vectors u; and uy are perpendicular.
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(C) Write an equation for the line through (0, 1, 2) which is parallel to the intersection of the

planes x +y — z=1land 22 +y +z=3.
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2. (4x4pts) In parts A-B below, let r( <1‘ 2, f“>
(A) Compute the velocity, 1/(¢). N
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(B) Compute the definite integral, J (1) di.
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Parts C-D below involve the hyperbolic paraboloid z = 2* — 4 and the cylinder z? + y? = 1.

(C) Give a vector function s(t) = (x(t), y(t), z(t) ) representing the curve of intersection of

z =2 —9y?and 22 +¢% = 1.
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(D) se your anbwer ﬁom C to compute a vector tangent to the llltCIbGCthIl of z =2 — y

and z? + y* = 1 at the point (0,—1,-1).
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- 3. (9pts) Show that the following hmlt does not exist: —@m
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A, (5410pts) In parts A-B below, let F(x,y) = 2% + 2y + y* + . " e last P*3 )

(A) Find the partial derivatives of F(z,y).
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(B) Determine the points (z,%) where the curve F'(z,y) = 0 has horizontal tangent lines.
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5.(10pts) Consider the function f(x,y) = xe® at the point (\/5, O). “ (6,0) a C 3,7 72) [{
Find all direction vectors u so that Dy f (\/5, 0) = 2. T
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6. (10+10pts) Give equations for the following tangent planes.
(A) The tangent plane to z =zy+2z+3yatz =1, y = 2. Q (l, 2) =
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(B) The tangent plane to &~ +  —2* = “polnt (1, 2, 2).
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7. (10pts) Let F(z,y,z) = zx + sin(2yz) where { y(s,t) = 3¢ + 2st, y,2)= | O
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Use the chain rule to compute QE at the point s =1, ¢ = 2. usccl
(computations which do not use the chain rule will receive no credit) belsw. ,
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