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Announcements

1. Tentatively changed schedule; postponing first exam –
Tuesday, Sept. 30th

2. HW 1 and HW 2 WebAssign sets due today before 
midnight

3. Summary of 1-dimensional motion relationships

4. Today’s lecture – vectors

a. What are they and what do they have to do with us?

b. How to combine them – adding and subtracting

c. How to multiply them & why would we want to 
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1. Displacement

2. Velocity  

3. Acceleration

Displacement, velocity, and acceleration:
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Special case of constant acceleration:  a(t) =a0
(assume that initial time is t=0s)

v(t) = v0 + a0 t
x(t) = x0 + v0 t + ½ a0 t2 = x0 + ½ (v0 + v(t)) t
(v(t))2 = (v0)2 + 2 a0 (x(t) – x0)
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v(t) = v0 + a0 t
x(t) = x0 + v0 t + ½ a0 t2 = x0 + ½ (v0 + v(t)) t
(v(t))2 = (v0)2 + 2 a0 (x(t) – x0)
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v(t) = v0 + a0 t                                                      
x(t) = x0 + v0 t + ½ a0 t2 = x0 + ½ (v0 + v(t)) t
(v(t))2 = (v0)2 + 2 a0 (x(t) – x0)
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v(t) = v0 − g t                                                     
x(t) = x0 + v0 t − ½ g t2 

(v(t))2 = (v0)2 − 2 g(x(t) – x0)
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Definition of a vector

1. A vector can be visualized its length and direction.

2. Addition, substraction, and two forms of multiplication can be 
defined

3. Coordinate representations, and abstract extensions.
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Vector addition:

a
b

a-b

Vector subtraction:

a

-b
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Some useful trigonometric relations 

(see Appendix E of your text)
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a2=b2+c2-2bc cos α

b2=c2+a2-2ca cos β

c2=a2+b2-2ab cos γ

Law of sines:
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Right triangle relations

a

b

c

α

β

γ
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tan α = a/b
sin α = a/c
cos α = b/c
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Vector components:
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Vector components
zyxR ˆˆˆ 1111 zyx ++=

zyxR ˆˆˆ 2222 zyx ++=

zyxRR ˆ(ˆ)(ˆ)( )21212121 zzyyxx +++++=+

Vector multiplication

“Dot” product  1ˆˆ;cos AB =•≡• xxBA θAB

“Cross” product zyxBA ˆˆˆ;sin|| AB =×≡× θAB
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Examples of vectors:  Position & Velocity
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Peer instruction question

Suppose a Ferry moves due north at vF=4m/s across a river 
which is flowing east at a velocity of vR=3m/s. What is the 
velocity of the Ferry relative to the water?

(a)4m/s (north)   (b) 7m/s 37O(east of north) 

(c) 5m/s 37O(east of north)   (d) 5m/s (west of north)
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