Name:
Multivariable Calculus and Matrix Algebra, MATH2010
Second Exam, Wednesday, October 8, 2003.

You may use one sheet of handwritten notes, but no other sources. The exam consists of four questions,
and lasts fifty minutes. Please work all three problems. Please show all work clearly and in reasonable

detail. Answers without appropriate supporting work or requested explanations may not receive full credit.
No calculators are allowed.

Please ring your section below.
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MCMA, Exam 2B, Fall 2003

1. (25 points) Find the arc length of the plane curve C given by r(t) = 232 — 4tj, 0 <t < 1.
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MCMA, Exam 2B, Fall 2003

2. (25 points) The vector field F(z, y) = —yi + zj. The curve C is given by r(t) = 5costi + 2sintj,
0<t<Z Find [ F-dr.
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MCMA, Exam 2B, Fall 2003
3. (25 points) Let f(z,y,2) = 3zy + 2y%z + 3zz, and define the vector field F = Vf = (3y + 3z)i +

(3z + 4y2)j + (2y% + 32)k.
(a) (15 points) Let C be the curve given by r(t) = sin(%)i + (2 — 1)j +t°k, 0 < ¢ < 1. Find

2
fc F ‘ dI‘.
(b) (10 points) What is curl (F)? Justify your answer.
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MCMA, Exam 2B, Fall 2003 - 4

4. (25 points) Let C be the circle of radius 3 centered at the origin, traversed in a counterclockwise
direction. Show that ¢, y*dz — x2dy = 0.

Does it follow that F = y?i — z%j is conservative? Justify your answer.



