Calculus Midterm 2 May 13, 2008

. (10 %) The point (0,2v/3, —2) is given in rectangular coordinates.
Find the spherical coordinates for this point.

. (10 %) Reparametrize the helix r(t) = cost i+ sint j + ¢ k with
respect to arc length measured from (1,0,0) in the direction of
increasing .

- (10 %) If f(z,y) = 1+ 22/y,

(a) find the gradient of f and
(b) find the directional derivative of f at (3,4) in the direction of
v =<4 -3>.

. (10 %) Find the equation of the tangent plane at the point (1,0, 0)
to the surface z + 1 = ze¥ cos z.

(15 %) If
Ty :
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a) show that f,(0,0) exists and
b) show that f is not differentiable at (0, 0).
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. (15 %) If 2 :af(xa, y), where x = rcosf and y = rsin6,
(a) find that a_Z> 8—22, and
(b) find that 4%, 9%, and
(c) show that
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. (15 %) Find the local maximum and minimum values and saddle
points of f(x,y) = z* +y* — 4oy + 1.

. (15 %) Find the extreme values of the function f(z,y) = 2 + 2y
on the circle 22 + ¢% = 1.



