Calculus lll, Take-home Test 3, April 29, 2009 Name:

You may work with others, but do not search for solutions online.

PROBLEM 1: [10pts] parametrizations ( no squareroot functions for full-credit, use trigonometric and

O:30
hyperbolic trigonometric functions where appropriate):

(a.) Parametrize the surface S; defined by 22 + 4y + 922 =1,y > 0.
(b.) Parametrize the surface S, defined by 22 + 92 — 2y + (2 — 1)2 =3, 2z > 1.
(c.) Parametrize the surface S; formed by the intersection of 22 + y?/4 = 1and z = y + 3.

(d.) Parametrize the surface K which is bounded by 22 + 42 + 22 =4and 22 — 22 —y2 = 1forz > 1.

PROBLEM 2: [10pts] Find the normal vector field to S5 from part 1b, find the equation for the tangent
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11255 PROBLEM 3: [10pts] Problem #2 of section 17.4

12 Al PROBLEM 5: [10pts] Problem #30 of section 17.7. Check answer with Divergence Theorem.
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PROBLEM 6: [20pts] Let F(z,y) = < zy?, 2%y 4 2z >. Let C be union of part of a circle and two line
segments; C = C; U Cy U Cs. The path C4 is the part of the circle 2 + y? = 9 that goes from (—\%, %)

K /i &:J P
f t /to the point (3, 0) in the counter-clockwise direction. C; is the line segment from (3, 0) to the origin
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(0,0). Cs is the line segment from the origin (0, 0) to (\%, %) Calculate the following line integral:
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PROBLEM 7: [20pts] Let S = 51 U S5 U S3 be the outward-oriented surface formed by the intersection

A =) =
| of z=1and z? + 2 = 1land z = 3. Let F(z,y,z) =< z,y,z >. For 15pts calculate the surface integral
without using the divergence Theorem. For 5pts calculate the surface integral via the divergence
Theorem. | hope you get the same answer.
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PROBLEM 8: [20pts] Section 17.8#10.
|247 Bonus[5pts]: Solve the Euler Lagrange equations to obtain the equations for the geodesics on a cylinder

of radius R.
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