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Math 392 Linear Algebra and Vector Analysis for Engineers Quiz 1

1. Give either a vector function or parametric equations for the tangent line to the curve

~r(t) = 〈1 + 2
√
t, t3 − t, t3 + t〉

at the point (3, 0, 2).

2. Let C be the curve of intersection of the parabolic cylinder x2 = 2y and the surface 3z = xy. Find the
exact length of C from the origin to the point (6, 18, 36).



3. Reparametrize the curve
~r(t) = 〈2t, 1− 3t, 5 + 4t〉

with respect to arc length measured from the point (0, 1, 5) in the direction of increasing t.

4. Match the following vector fields on R2 with their plots labeled I-IV.

(a) ~F = 〈x, 1〉
(b) ~F = 〈1, x〉
(c) ~F = ∇f , where f(x, y) = x2 + y2

(d) ~F =

〈
x√

x2 + y2
,

y√
x2 + y2

〉

Vector Fields and Line Integrals

1. Match the following vector fields on R2 with their plots.

(a) ~F (x, y) = hx, 1i.

Solution. Any vector hx, 1i points up, and the only plot that matches this is (III) .

(b) ~F (x, y) = h1, xi.

Solution. Any vector h1, xi points up, and the only plot that matches this is (I) .

(c) ~F = rf , where f is the scalar-valued function f(x, y) = x2 + y2.

Solution. rf(x, y) = h2x, 2yi. If we draw the vector h2x, 2yi with its tail at (x, y), then it points
away from the origin. In addition, as x and y get bigger, the vectors h2x, 2yi get longer, which

describes plot (IV) .

(d) ~F (x, y) =

*
xp

x2 + y2
,

yp
x2 + y2

+
.

Solution. The only choice left is (II) . The vectors there all appear to be the same length, and

indeed

����
⌧

xp
x2+y2

, yp
x2+y2

����� = 1 for all (x, y) (except for (0, 0), since ~F (0, 0) is undefined).
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