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Math 5C - Midterm 1

February 6, 2007

Instructions:
e This exam consists of 5 problems worth 10 points each, for a total of 50 possible points.

e You must show all your work and fully justify your answers in order to recieve full
credit. You may leave your answers in unsimplified form, unless the problem asks you
to simplify.

e No books or calculators are allowed. You may use a one-sided page of notes.

e Write your answers on the test itself, in the space alotted. You may attach additional
pages if necessary.
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1. (a) Compute

32% dz — 2zyz dy -+ ze¥® dz where C is the straight line path from
o
(0,0,0) to (2,1, —1).
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(b) Is the integral in (a) independent of path? Justify your answer.
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2. Find the surface area of the surface S, which is parametrized by

{ z(u,v) = ucosv

for all (u,v) with0<u<land0<v<2r
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3. Let S be the sphere 2% + y* 4 22 = 9 of radius 3, oriented with the inner normal n.
Compute

//3:2 dy dz + y* dz dz + 2° dz dy.
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4. Compute jg

2zz dx — 2yz dy + z dz, where C is the curve given by
c

z{t) = cost
r(t) = ¢ y(t) =sint
z{t) = sin(2¢) + sin ¢
for 0 <t < 27
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5. Let S be the top half of the unit sphere (i.e, S is given by 22 +3*+ 2* = 1 and z > 0),
oriented by the outer normal n, and let F be the vector field

F(z,y,2) = (z +ye*)i+ ™+ (2® + )k

Integrate f / F-ndo.
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