
Describe 1-dimensional motion by labeling snapshots with times and positions 
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Frame of reference – placed meter stick(s) and fleet of synchronized clocks 
 

Time 𝑡 ሾ𝑡ሿ ൌ s 
   

𝑥-position 𝑥 ሾ𝑥ሿ ൌ m 
 

 

  

 

𝑥-displacement 
 

∆𝑥 ∶ൌ 𝑥௙ െ 𝑥௜ 
 

Distance 
|Δ𝑥| 

 

Until-now traveled path length 
 

ℓ ∶ൌ න |𝑣௫| d𝑡ᇱ

௧ᇲୀ௧

௧ᇲୀ଴

 

ℓ ∶ൌ Σୗ୉ୋ୑୉୒୘ୗ
୘ୌ୙ୗ ୊୅ୖ 

|Δ𝑥| 
 

Average 𝑥-velocity 
 

𝑣௫,୅୚ୋ ∶ൌ
∆𝑥
∆𝑡

ൌ
𝑥௙ െ 𝑥௜

𝑡௙ െ 𝑡௜
     ሾ𝑣ሿ ൌ

m
s

 
 

Average speed 

𝑣୅୚ୋ ∶ൌ
Δℓ
Δ𝑡

 
 

Instantaneous 𝑥-velocity 
 

𝑣௫ ∶ൌ lim
∆௧→଴

∆𝑥
∆𝑡

ൌ
d𝑥
d𝑡

 
 

Instantaneous speed 
 

𝑣 ∶ൌ |𝑣௫| 
 

 

 
 
 
 
 

 
 
 

UAM/Relationships 
 

𝑥௜ ൅ 𝑣௫,୅୚ୋ Δ𝑡 ൌ 𝑥௙ 

 
 
 
 
 
 
 
 

Unmentioned 
 

𝑎 

 

Average 𝑥-acceleration 
 

𝑎௫,୅୚ୋ ∶ൌ
∆𝑣௫

∆𝑡
ൌ

𝑣௫,௙ െ 𝑣௫,௜

𝑡௙ െ 𝑡௜
     ሾ𝑎ሿ ൌ

m
sଶ 

 

Instantaneous 𝑥-acceleration 
 

𝑎௫ ∶ൌ lim
∆௧→଴

∆𝑣௫

∆𝑡
ൌ

d𝑣௫

d𝑡
 

 

 

𝑣௫,௜ ൅ 𝑎௫,୅୚ୋ Δ𝑡 ൌ 𝑣௫,௙ 
 

 

𝑥 
 

𝑣௫,୅୚ୋ ൌ
𝑣௫,௜ ൅ 𝑣௫,௙

2
 𝑡, 𝑥, 𝑎 

𝑥௜ ൅ 𝑣௫,௜Δ𝑡 ൅
1
2

𝑎௫Δ𝑡ଶ ൌ 𝑥௙  
 

𝑣௫,௜
ଶ ൅ 2𝑎௫∆𝑥 ൌ 𝑣௫,௙

ଶ
 𝑡 


