B16. MATH 1300: Test #4 (Fall 2012)
Solutions & marking scheme:

[8]11. Let u=(1,2,-1) and v=(2,-1,2).
(a) Compute u-v .
(b) Find cos@ , where 0 is the angle between the two vectors.

Solution. (a) u-v=2-2-2=-2,

u-v -2
(b) cos@ = = .
vl V6o

[7] 2. Find the volume of the parallelepiped having u=(1,2,1), v=(-1,2,0) and w=(0,1,1) as
three adjacent edges.
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Solution. The volume is [u-(vXw)| whichinturnis| -1 2 0 |=2-1+2=3.
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[10] 3. Consider the line [ defined by x=2¢t—1,y=t+1,z=—t, t € R, and the plane X defined
by x—y+z+3=0.

(a) Are the line and the plane parallel? Why?

(b) If [ and X are parallel, then compute the distance between the two.

Solution. (a) v=(2,1,—1) is a vector parallel to /, and n=(1,—1,1) is orthogonal to X . Since

v-n=0 the two vectors are orthogonal. Hence [ is indeed parallel to X .
(Alternative: show that the system defined by all equations for / and X is inconsistent.)

|-1-1+0+3 1
b) (—1,1,0)1s a point on /. The distance from that point to 2 i ——=—F.
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