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Question 1 45 points [This is a multipart question — read carefully!]
(i) Write an explicit formula for the vector field F(z, y) in the (z, y)-plane whose
magnitude at the point P equals its distance from the origin O, whose direction
is always perpendicular to the vector OP and whose cross product with the unit
vector k along the z-axis points away from the origin. (ii) Sketch the vector field
Fin the (z, y)-plane (iii) Determine whether F is conservatlve (iv) Calculate
the divergence of £. (v) What is the flux of the field F around any closed path
in the (:z: y)-plane" Explain! [If and only if you cannot do part (i) pretend F =
zyi — —y %j to get partial credit for (ii-v))
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Working for question 1
| A : \ oL . @@L .
(i) o= ".‘j‘ * o .% g'%'z ™ z)_gool
Bab D) = — Q -
5 ( fj) l 74 5 (x) = 4

"1:—‘A NeT Con Aes/~v et e

('N) a([uf - %(ﬂg) -+ 5—(1) = O

J

(V) Uk  Green's ﬂeom/"\

—D’_} . A
Fox= ( Fids = §d/* div F
C=DP 3

= {da.0o =0
2

yan theo be/mu the %(A'\X o{panr div f vaaivhes

3



[ ess than LZ kbl creolit Hor
the «f%(bw}'\a ]

Working for question 1
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Question 2 20 points

Write down two different parameterizations for the path along the parabola y = z2
in the (z, y)-plane beginning at P = (0,0) and ending at Q = (1, 1). Use one of
your parameterizations to compute the work done moving a particle along this
path through the force field

F=(z-y)i+yj.
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Working for question 2
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Question3 35 points
Gravitational field

(i) Find a potential function for the gravitational field

zi+yj+ zk

F=-GmM
Gm (2 + g2 + 2292

(G, m, and M are constants).

(ii) Let P, and P, be points at distance s; and s, from the origin. Show that the
work done by the gravitational field in part (i) in moving a particle from P;

to Py is
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Working for question 3
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