Solutions to homework 2 Math 2374 Esedoglu / Drake

1.9 #12: We can use the vector that goes from (0,3, —2) to (1,5,8) to describe this line segment. That

vector is (1,2,10), so we can parametrize this line segment with
(0,3,-2) + ¢(1,2, 10)

for 0 <t < 1. You can verify that this starts at (0,3, —2) and ends at (1,5, 8).

1.10 #9: Given & = (e'cost,elsint,e™?), we can find a tangent vector by taking the derivative. The

derivative of a vector-valued function is just the derivative of each component, so we find that

d
7= (e’ cost — e''sint, e’ cost + €' sint, —e )

Plugging in t = 0, we see that a tangent vector to the curve (when ¢t = 0) is (1,1, —1). We’ll use this
tangent vector as a direction vector for the line we’re going to find.
Also, using the original function, at ¢ = 0 the curve is at the point (1,0, 1) in space. Now we know

a point on the line and a direction vector for the line, so we can parametrize it:

(1,0,1) + s(1,1,—1).

2.2 #9: If A is a 3 x 3 matrix with

2 6
Alo =] -4 |,
0 0

then we know that the first column of A must be

3 77
-2 77
0o 77

because the vector ignores the second and third column (second and third entries are zero) and multiplies
each entry of the first column by 2.
Similarly, given that



we know that

37 -1
A=| 2 7 3
0 7 (7/3)

Finally, we’re told what the second column is, so that when asked to find

0
All
0

we can just do normal matrix multiplication. Your answer will, of course, be one of the columns.

A current version of these solutions is available at http://www.math.umn.edu/~drake

Dan Drake <drake®@math.umn.edu> September 30, 2003



