
𝑣⃗௔௩௘
∗ =

∆𝑑

∆𝑡
⎯⎯⎯

∆= 𝑓𝑖𝑛𝑎𝑙 − 𝑖𝑛𝑖𝑡𝑖𝑎𝑙

𝑎⃗ =
∆𝑣⃗

∆𝑡
⎯⎯⎯

∆𝑑 = 𝑣⃗௜𝑡 +
1

2
⎯⎯𝑎⃗𝑡ଶ

MKS Units - Meters/Kilograms/Seconds

𝑣⃗௙
ଶ = 𝑣⃗௜

ଶ + 2𝑎⃗𝑑

         Σ𝐹⃗ = 𝑚𝑎

𝐹⃗௔ − 𝐹⃗௙ = 𝑚𝑎

𝐹ሬሬሬሬ⃗ =
𝐺𝑀𝑚

𝑟ଶ
⎯⎯⎯⎯⎯

𝐹⃗௚ = 𝑚𝑔⃗

𝑃 =
𝑊

𝑡
⎯⎯

𝐹⃗௙ = µ𝐹⃗ே

𝑝ଵ௜ + 𝑝ଶ௜ = 𝑝ଵ௙ + 𝑝ଶ௙

Σ𝑝௜ = Σ𝑝௙

𝑚ଵ𝑣⃗ଵ௜ + 𝑚ଶ𝑣⃗ଶ௜ = 𝑚ଵ𝑣⃗ଵ௙ + 𝑚ଶ𝑣⃗ଶ௙

𝑊 = 𝐹⃗||𝑑

𝑊 = ∆𝐸

𝑝 = 𝑚𝑣⃗

𝐸௞ =
1

2
⎯⎯𝑚𝑣⃗ଶ

𝐸௣ = 𝑚𝑔⃗ℎ 𝐸௧ = 𝐸௞ + 𝐸௣
Σ𝐸௜ = Σ𝐸௙

𝐸௞௜ + 𝐸௣௜ = 𝐸௞௙ + 𝐸௣௙

1

2
⎯⎯𝑚𝑣⃗௜

ଶ + 𝑚𝑔ℎ௜ =
1

2
⎯⎯𝑚𝑣⃗௙

ଶ + 𝑚𝑔ℎ௙

𝑃 = 𝐹⃗𝑣⃗ 𝑒௙௙ =
𝑊𝑜𝑟𝑘 𝑂𝑢𝑡

 𝑊𝑜𝑟𝑘 𝐼𝑛
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑣⃗ =
ʎ

𝑇
⎯⎯ 𝑇 =

1

𝑓
⎯⎯ 𝑛ଵ𝑠𝑖𝑛𝜃 = 𝑛ଶ𝑠𝑖𝑛𝜃

𝑚 =
ℎ௜

ℎ௢
⎯⎯⎯= −

𝑑௜

𝑑௢
⎯⎯⎯

1

𝑑௢
⎯⎯⎯+

1

𝑑௜
⎯⎯ =

1

𝑓
⎯⎯

𝑛 =
𝐶

𝑣⃗
⎯⎯

𝑣⃗௙ = 𝑣⃗௜ + 𝑎⃗𝑡

𝑔⃗ =
𝐺𝑀

𝑟ଶ
⎯⎯⎯ 𝐸ீ = −

𝐺𝑀𝑚

𝑟
⎯⎯⎯⎯⎯

𝐼 = ∆𝑝 = 𝑚∆𝑣⃗ = 𝐹⃗∆𝑡 = 𝐹⃗௡௘௧𝑡

𝜏 = Fୄd

𝐹௦
ሬሬሬ⃗ = −𝑘∆𝑥⃗

𝐾𝑖𝑛𝑒𝑚𝑎𝑡𝑖𝑐𝑠

𝐷𝑦𝑛𝑎𝑚𝑖𝑐𝑠

𝑊𝑎𝑣𝑒𝑠 𝑎𝑛𝑑 𝑂𝑝𝑡𝑖𝑐𝑠

𝑊𝑜𝑟𝑘, 𝐸𝑛𝑒𝑟𝑔𝑦 𝑎𝑛𝑑 𝑃𝑜𝑤𝑒𝑟

𝐺𝑟𝑎𝑣𝑖𝑡𝑎𝑡𝑖𝑜𝑛

𝑠𝑖𝑛𝜃௖ =
1

𝑛
⎯⎯ 𝑓ᇱ = 𝑓 ቆ

𝑣⃗ ± 𝑣⃗௢

𝑣⃗ ± 𝑣⃗௦
⎯⎯⎯⎯⎯⎯ቇ

𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚

𝐸𝑞𝑢𝑖𝑙𝑙𝑖𝑏𝑟𝑖𝑢𝑚

The focal length of a convex mirror or 
concave lens negative. 

∆𝐸௞ = −∆𝐸௣

∆𝐸௞ + ∆𝐸௣ = 0

𝑠௔௩௘ =
∆𝑑

∆𝑡
⎯⎯⎯

𝑑∗ =
𝑣⃗௜ + 𝑣⃗௙

2
⎯⎯⎯⎯⎯⎯𝑡 𝑣⃗௔௩௘

∗ =
𝑣⃗௙ + 𝑣⃗௜

2
⎯⎯⎯⎯⎯⎯

∗ 𝑎 𝑖𝑠 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡

𝑈௦ =
1

2
⎯⎯𝑘𝑥⃗ଶ

𝑅∗ =
𝑣⃗ଶ𝑠𝑖𝑛2𝜃

𝑔
⎯⎯⎯⎯⎯⎯⎯

𝐸௣௜ + 𝐸௞௜ + ∆𝐸 = 𝐸௣௙ + 𝐸௞௙

Elastic Potential

𝜏௖௖௪ = 𝜏௖௪

Projectile
Range*

 𝑥௜௡௧ =
−𝑏 ± √𝑏ଶ − 4𝑎𝑐

⎯⎯⎯⎯⎯⎯⎯⎯ 

2𝑎
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐸௣ = 𝐸ீ

𝑑௙ = 𝑑௜ + 𝑣⃗𝑡
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