MTH-201-201 Calculus with Analytic Geometry 111 Spring 2013

Quiz #2 Solution
Date: 01/29/2013 Name:

NOTE: You must show all work to earn credit.

1. (8 points) Given u = (2,1,2) and v = (0, 3,4).
(a) Find the projection of 1 onto ;
(b) Find the vector component of % orthogonal to .

Solution:
Givenu = (2,1,2) and v = (0, 3, 4).
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2. (8 points) Given A(1,1,1), B(2,3,4), C(6,5,2),and D(7,7,5). Verify that the
points are the vertices of a parallelogram, and find its area.

Solution:
Given A(1,1,1), B(2,3,4), C(6,5,2),and D(7,7,5). We can find the vectors:
AB =(1,2,3), AC = (5,4,1), CD =(1,2,3), and BD = (5,4, 1).

Obviously AB = CD, and AC = BD. So the figure ABCD is a parallelogram. As AB

and AC are adjacent sides, we can use the cross product of these two vectors to find
the area of the parallelogram.

I [ A A .
ABxAC=|1 2 3|=-100+14] -6k
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Therefore, the area
A = ||[AB x AC|| = ||-10% + 14] — 6k|| = V332 = 2V/83 ~ 18.22
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3. (7 points) Find the distance between the point Q(2, 8, 4) and the plane 2x + y + z =
5.

Solution:
Given the point Q(2, 8,4) and the plane 2x + y + z = 5.

A normal vector of the plane is: 77 = (2,1, 1) (Note: you can choose any vector that is

parallel to this one). Obviously P (0, 0, 5) is in the plane (Note: you can choose any
other point in the plane, as long as it satisfies the equation of the plane).

Now _156 = (2,8, —1). Using the distance formula between a point and a plane,
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Therefore, the distance between the point Q(2,8,4) and plane 2x + y +z =5 is %‘/g

4. (7 points) Find the distance between point P(1, —2, 4) and the line given by equations
x=2t,y=t—3,z=2t+2.

Solution:
Obviously 1 = (2, 1, 2) is the direction vector for the line. Let t = 0, we get a point

on the line Q(0,—3,2). Then QP = (1,1, 2).

Let us calculate QP x i =(0,2,—1).
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Using the distance formula between a point and a line,
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Therefore, the distance between the point P(1, —2, 4) and the given line is \/3—5



