MATH 249

Today

1. Questions from last time

2. 12.3 The dot product. (Understand calculation, interpretation, and
applications)

3. WeBWorK

4. Homefun 1

12.3 Dot Product

Used for:
« Physics (work, flux, angle between vectors, ...)
o Economics (revenue, cost, ...)
o Chemistry
Let 4@ =< uqy, ug, ug >, 0 =< vy, g, U3 >.
1. % - U= ujvy + ugve + ugvs (12-3-a: 0:00)
2. Algebraic properties (12-3-a: 4:05)
(a) U7 =|0]? (12-3-a: 4:19)
(b

(e) 0-7 =0 (12-3-a: 6:56)
3. - U= |u]|v] cosf (12-3-a: T7:16)
4. Example (12-3-a: 9:33)

5. @ and v are orthogonal (perpendicular) if and only if @ - v = 0. (12-3-a:
11:26)

6. Work: W = F . D (12-3-a: )



7. Projections: (12-3-a: 15:38)
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(a) Scalar projection: compzu = (12-3-a: 17:37)
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(b) Vector projection: projzu = U (12-3-a: 20:40)

(¢) Orthogonal projection: orthyu = @ — projzu (12-3-a: 22:19)
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(d) Example (12-3-a: 23:11)
(e) Work (12-3-a: 26:36)
(f) Work example (12-3a: 30:39)

(g) |u- 0| <|ul|v] (12-3-b: 32:28)
8. Proof of cosine rule (12-3-b: 0:00)
9. Proof of orthogonality rule (12-3-b: 5:27)
10. Proof of |u - v] < |ul|v] (12-3-b: 7:47)
11. Examples: 12.3 #38, 46, 52, WW #2. 4. 5. 8, 10, 14

Next Time
1. Watch 12.4a [~ 30 minutes]
2. See 12.4b for proofs.

3. Homefun 2



