Math 163
12.3 Questions for flipped class

(12.3.1)
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 (12.3.2)
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(12.3.3)
[bookmark: _GoBack]Two roof planes on my house meet at a 90-degree angle.  Both roof systems have a 5:12 pitch.  (a.) Find a vector pointing in the direction of the valley.  (b.) find the angle between the valley and a line going straight up one of the roof planes.  And (c.) what is the pitch of the valley where the two roof planes meet?  
(12.3.4)
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(12.3.5)
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 (12.3.6)
[image: ]



(12.3.1 solution)
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(12.3.2 solution)
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(12.3.3 solution)
(a.) If a=<12,0,5> goes straight up Plane A and b=<0,12,5>  goes straight up Plane B, then v=<12,12,5> would be parallel to the valley.  In order to determine the pitch, we need the horizontal length to be normalized to 12.  So we focus on <12,12> which has a length of sqrt(288).  Multiplying the vector by 12/sqrt(288)=1/sqrt(2) gives us the vector <12/sqrt(2), 12/sqrt(2), 5/sqrt(2)>.  The horizontal distance traveled is 12 and the rise is about 3.5.  So the pitch of the valley is about 3.5:12.
(b.) To find the angle, we need to use the previous result to find the angle between a=<12,0,5> and v=<12,12,5>.  Recall a.v=|a||v|cos(q).  So 169=13.sqrt(313)cos(q) and q=arccos(13/sqrt(13))=27.7 degrees (approx.).
Note: We could also have used b=<0,12,5> in part (b.).



(12.3.4 solution)
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(12.3.5 solution)
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(12.3.6 solution)
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Here [D| = 80 ft, |F| =20 Ib, and § = 40°. Thus
W =F D = |F|[D|cos¢ = (20)(80) cos40° = 1600 cos 40° ~ 1226 ft-Ib.
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Find the angle between the vectors.

a=(53), b=(2-1)
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ind the angle between the vectors.
+2j-2k, b=3i-4k
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Find the scalar and vector projections of b onto a.

a=(-3,6-2), b=(3,273)
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Find a unit vector that is orthogonal to both i + jand i + k.
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A sled is pulled along a level path through snow by a rope. A 20-Ib force acting at an angle of 40° above the horizontal moves
the sled 20 ft. Find the work done by the force. (Round your answer to the nearest whole number.)




