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1. The line through a point at position
a and parallel to a vector n is repre-
sented by the equation

[](r—a)n=0.
[](r+a)xn=0.
[ Jr=a+in.

2. The surface described by
24+ 22=94y

is a

[ ] sphere.

[ ] paraboloid.
[ ] hyperboloid.

3. F = (622 + 2zy)i + (2y + 2%2)j +
(xy® + 2)k is a vector field. Its diver-
gence V.F is

[] (1224 2y)i+2j + k.
[ ] 122 + 2y + 3.
[] 142+ 2y + 3+ 222 + 2% + 3zy° + >

4. The Divergence Theorem says that
under certain conditions

/V.FdV:/F.ndS
D S

for a vector field F defined in a volume
D enclosed by a surface S. Which of
the following conditions can be omitted
when stating the Theorem?

D S is a closed oriented surface.

[ ] The normal n on S is taken outward
from D.

[ ] S issimple (i.e. is a single piece and
does not cross itself).

5. One of the following is not necessar-
ily true for a conservative vector field
F. Which?

[]V-F=0.
[] VXF =0.
[ ] F = V¢ for some scalar field ¢.
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6. The expression

- M(icosdrk jsin¢)

with 0 < ¢ < oo represents a curve in
the x,y plane which is

[ ] a circle.

[ ] a heart shape, without a cusp (car-
dioid).

[ ] an ellipse.
[ ] a figure of eight (lemniscate).

7. V = xy+222%2z. The value of VV at
the point (—2,3,1) is

[] —5i — 2j + 8k.
[] —5i —2j — 8k.
1.

] -15.

8. The curl of the vector field F =
(22 — 3z, y, x2) is

[ ] 2zi+j+ zk.
[] (z+3)j.

[] 3z +1.
[] —(z+3)j.

9. If F = zi — yj + xk, the integral
[ F.dr along the curve r = ti+t?j+t3k
from (0, 0, 0) to (1, 1, 1) is

] 1/2.
] 1/5.
] 2/3.
] 6.

10. The surface of a sphere is para-
metrized as

r = a(cos 0 cos ¢, cosfsin ¢, sin ¢).

The surface area element in terms of the
coordinates (0, ¢) is

[ ] acosfdfder.
[ ] asinfdfder.
[ ] —acosfdfdor.
[ ] —asinfdfder.
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