EXAM 3 Name 4&%1—

Math 2443 v
11-18-11

Instructions Work all of the following problems in the space provided. If there is not enough room, you may
write on the back sides of the pages. Give thorough explanations to receive full credit.

1. (17 points)

a) Evaluate the line integral f F - dr, where F = y%i — zj and C consisls of the arc of the parabola y = x
'\" q_ from (0,0) to (1,1) and the line segment y —Xx from (1,1) to (0,0).
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b) Explain how you can tell from the value of the line integral in a tels~ou that F is not conservatlve
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2. (13 points) Evaluate the line integral [, zy® dz + y* dy, where C is the portion of the unit circle in the
first quadrant, starting at (1,0) and ending at (0,1) (see diagram). 4
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3. (15 points) A wire of unit density is bent into the shape of the line segment from (0,0) to (1,1) attached
to the line segment from (1, 1) to (1,0) (see diagram).
ey

a) Find the length L of the wire (you don’t need calculus for this). e,
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b) Find the y-coordinale of the center of mass of the wire. Use the formula 7 = % / y ds. dark l'uef
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4. (20 points) Suppose F = (2z + e¥)i + (ze¥ + In2)j + (y/2 + 3)k.

a. Find a function f such that F = V. @
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b. Evaluate [, F -dr, where C is any curve which starts at (3,1,e) and ends at (e, 0, 1).
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5. (5 points) Show that F = z3y%i + z%y?j is not a gradient vector ﬁeld
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6. (5 points) Suppose the region D is the 1nter10r of a tutve in the plane, f is a function defined on D, and

opP
Vf = Pi+ @j. What can you say about the value o{// (8_62 — —) dA, and why?
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7. (25 points ) Use Green’s Theorem to evaluate the line integral along the given positively oriented curve:

a. fc 3y dz + 2® dy, where C is the triangle with vertices (0, 0), (0, 1), and (1,0).
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b. [,(sinz +y?) dz + (cosy — z®) dy, where C is the circle 2% 4 y2 = 1. @
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