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Show your work! No calculators! Please draw a around your answers!
Please do not write on your desk!
1. (5 x 1 =5 pts.) Let P be the point (5,6,7) and the line L with parametric equations
z(t) =1+3t, y(t) =t —2, z(¢t) = 3. Notice that the point @ = (1,—2, 3) is on this line.

(a) Find the vector a = QP. = Z 4 , G 42 ;Y- ’5> =4 G 8,4 >,
b) Find a direction vector, v for the line L.
(b) Find a direction ine <3//\/O>
(c) Find the vector projection of a onto v, i.e.z Proj,a. = \
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(d) Find the projection of a orthogonal to v, i.e., [Projf; a = O = P J‘Oj v o Sy

= LG8, 0> —d 00 -2 6,48

(¢) Find the length of Projy a.
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Congratulations : You just found the distance of the point P to the line L.



2. (342 = 5pts.) Consider the following pair of lines that are given via parametric equations.

Ly :x=2t+10 y=7—1 z =3t + 2015
Ly:2=10-s y=>5s+7 z = 2015

Notice that these lines intersect at a point that is obviously visible from the equations.

(a) Find a vector that is perpendicular to both of these lines.
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(b) Write any equation of the line that is perpendicular to both of these lines and passes
from their intersection point.
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Congratulations!
You have found the normal line to the unique plane that contains L; and L.
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