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Question | Points Score

This exam has a title page, 6 pages of

questions and also 1 blank page for rough
work. Please check that you have all the 2 10
pages. You may remove the blank pages if

1 12

you want, but be careful not to loosen the 3 9
staple. 4 9
The value of each question is indicated in 5 10
the left hand margin beside the statement ]
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of the question. The total value of all
questions is 50 points.

Answer all questions on the exam
paper in the space provided beneath the
question. If you need more room, you
may continue your work on the reverse
side of the page, but CLEARLY
INDICATE that your work is continued.
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1. Let C be the curve with vector function r(t) = (34+/2cost, 2—sint, 4-+sint).

3] (a) Find the arc length of the curve C' between the points (3 + /2, 2, 4) and
(3,1, 5).

[6] (b) Find the curvature and the torsion of the curve C'.

3] (c) Identify the curve C as intersection of two surfaces. What kind of curve is

c?
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2. Evaluate each of the following limits or explain why it does not exist.
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9] 3. If f(u) and g(v) are differentiable functions, find the value of

V(32 —2y°) @ V g(52%y°).
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4. Let f(x,y) =e” V",

[5] (a) Find the directions in which the directional derivative of the function f at
. 1 1
the point (5, —5) has the value 1.
[4] (b) Find the second directional derivative of f at the point (—1,—1) in the

direction of v =< 3,4 >.
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[10] 5. Let C be the curve of intersection of the cylinder y* 4+ 2? = 1 and the plane
x4+ 2y + 32 = 0. Use Lagrange multipliers to find the closest and the farthest
points on C' from the origin.
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