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VECTORS & TRIG 

sin 𝜃 =
𝑜𝑝𝑝

ℎ𝑦𝑝
  

cos 𝜃 =
𝑎𝑑𝑗

ℎ𝑦𝑝
 

tan 𝜃 =
𝑜𝑝𝑝

𝑎𝑑𝑗
 

𝑎2 + 𝑏2 = 𝑐2 
𝑎

sin 𝐴
=

𝑏

sin 𝐵
=

𝑐

sin 𝐶
 

𝑐2 = 𝑎2 + 𝑏2 − 2𝑎𝑏 cos 𝐶 

 

MOTION 

𝑣̅ =
𝑑

𝑡
  

𝑣̅ =
𝑣𝑓+𝑣𝑖

2
  

𝑑 = 𝑣𝑖𝑡 +
1

2
𝑎𝑡2 

𝑣𝑓 = 𝑣𝑖 + 𝑎𝑡  

 𝑣𝑓
2 = 𝑣𝑖

2 + 2𝑎𝑑 

 

FORCES 
𝐹𝑛𝑒𝑡 = 𝑚𝑎 

𝐹𝑤 = 𝑚𝑔 

𝐹𝑁 = 𝐹𝑤 cos 𝜃 

𝐹‖ = 𝐹𝑤 sin 𝜃 

𝐹𝑓 = 𝜇𝐹𝑁 

𝐹𝑐 = 𝑚𝑎𝑐 =
𝑚𝑣2

𝑟
 

 

PROJECTILES 

𝑣𝑥 = 𝑣 cos 𝜃 

𝑣𝑦 = 𝑣 sin 𝜃 

𝑡𝑡𝑜𝑡𝑎𝑙 =
2𝑣𝑦

𝑔
 

𝑑𝑥 = 𝑣𝑥𝑡 

𝑅 =
𝑣2 sin 2𝜃

𝑔
 

 

MOMENTUM 

𝑝 = 𝑚𝑣 

𝐽 = 𝐹𝑡 

𝐽 = 𝐹𝑡 = ∆𝑝 = 𝑚𝑣𝑓 − 𝑚𝑣𝑖  

𝛴𝑝𝑏𝑒𝑓𝑜𝑟𝑒 = 𝛴𝑝𝑎𝑓𝑡𝑒𝑟 

CIRCULAR AND    

ROTATIONAL MOTION 

𝑣 =
2𝜋𝑟

𝑇
= 𝑟𝜔 

𝑎𝑐 =
𝑣2

𝑟
= 𝑟𝜔2 

𝑎𝑡 = 𝑟𝛼 

𝐹𝑐 = 𝑚𝑎𝑐 =
𝑚𝑣2

𝑟
 

tan 𝜃 =
𝑣2

𝑟𝑔
(𝑏𝑎𝑛𝑘𝑠) 

𝑣𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 = √𝑔𝑟 

𝜔̅ =
𝜃

𝑡
 

𝜔̅ =
𝜔𝑖 + 𝜔𝑓

2
 

𝜔𝑓 = 𝜔𝑖 + 𝛼𝑡 

𝜔𝑓
2 = 𝜔𝑖

2 + 2𝛼𝜃 

𝜃 = 𝜔𝑖𝑡 +
1

2
𝛼𝑡2 

𝜏 = 𝐹⊥𝑟 = 𝑚𝑟2𝛼 = 𝐼𝛼 

𝑊 = 𝜏𝜃 

𝑃 =
𝑊

𝑡
=

𝜏𝜃

𝑡
= 𝜏𝜔̅ 

𝐿 = 𝐼𝜔 

∑ 𝐿𝑏𝑒𝑓𝑜𝑟𝑒 = ∑ 𝐿𝑎𝑓𝑡𝑒𝑟 

𝛴𝜏𝑐𝑙𝑜𝑐𝑘𝑤𝑖𝑠𝑒 = 𝛴𝜏𝑐𝑜𝑢𝑛𝑡𝑒𝑟𝑐𝑙𝑜𝑐𝑘𝑤𝑖𝑠𝑒 

𝐾𝐸𝑟𝑜𝑡𝑎𝑡𝑒 =
1

2
𝐼𝜔2 

𝐾𝐸𝑟𝑜𝑙𝑙 =
1

2
𝐼𝜔2 +

1

2
𝑚𝑣2 

 

ENERGY 

𝐾𝐸 =
1

2
𝑚𝑣2 

𝑃𝐸 = 𝑚𝑔ℎ 

𝑊 = 𝐹𝑑 

𝑃 =
𝑊

𝑡
= 𝐹𝑣̅ 

𝐴𝑀𝐴 =
𝐹𝑜𝑢𝑡

𝐹𝑖𝑛
 

𝐼𝑀𝐴 =
𝑑𝑖𝑛

𝑑𝑜𝑢𝑡
 

𝐸𝑓𝑓 =
𝐴𝑀𝐴

𝐼𝑀𝐴
=

𝑊𝑜𝑢𝑡

𝑊𝑖𝑛
=

𝑃𝑜𝑢𝑡

𝑃𝑖𝑛
 

 

MACHINE IMA’S 

𝑖𝑛𝑐𝑙𝑖𝑛𝑒 =
𝑙𝑒𝑛𝑔𝑡ℎ

ℎ𝑒𝑖𝑔ℎ𝑡
 

𝑙𝑒𝑣𝑒𝑟 =
𝑒𝑓𝑓𝑜𝑟𝑡 𝑎𝑟𝑚 𝑙𝑒𝑛𝑔𝑡ℎ

𝑙𝑜𝑎𝑑 𝑎𝑟𝑚 𝑙𝑒𝑛𝑔𝑡ℎ
 

𝑤ℎ𝑒𝑒𝑙 & 𝑎𝑥𝑙𝑒 =
𝑟𝑤ℎ𝑒𝑒𝑙

𝑟𝑎𝑥𝑙𝑒
=

𝐷𝑤ℎ𝑒𝑒𝑙

𝐷𝑎𝑥𝑙𝑒
 

𝑝𝑢𝑙𝑙𝑒𝑦 = # 𝑠𝑢𝑝𝑝𝑜𝑟𝑡 𝑟𝑜𝑝𝑒𝑠 

𝑠𝑐𝑟𝑒𝑤 =
2𝜋𝑟

𝑝𝑖𝑡𝑐ℎ
 

 

SPRINGS & SHM 
𝐹 = 𝑘𝑥 

𝑊𝑠𝑝𝑟𝑖𝑛𝑔 = 𝑃𝐸𝑒 =
1

2
𝑘𝑥2 

𝑇 =
1

𝑓
 

𝑇𝑠𝑝𝑟𝑖𝑛𝑔 = 2𝜋√
𝑚

𝑘
 

𝑇𝑝𝑒𝑛𝑑𝑢𝑙𝑢𝑚 = 2𝜋√
𝐿

𝑔
 

𝜔 =
2𝜋

𝑇
= 2𝜋𝑓 

𝑣𝑥 = −𝐴𝜔 sin 𝜔𝑡 

𝑣𝑚𝑎𝑥 = 𝐴𝜔 

𝑎𝑥 = −𝐴𝜔2 cos 𝜔𝑡 

𝑎𝑚𝑎𝑥 = 𝐴𝜔2 

𝜔 = √
𝑘

𝑚
 

 

GRAVITATION 

𝐹 =
𝐺𝑚1𝑚2

𝑑2
 

𝑔 =
𝐺𝑀

𝑟2  

𝑣𝑒𝑠𝑐𝑎𝑝𝑒 = √
2𝐺𝑀

𝑟
= √2𝑔𝑟 

𝑣𝑜𝑟𝑏𝑖𝑡 = √
𝐺𝑀

𝑟
 

𝐺 = 6.67 × 10−11𝑁∙𝑚2

𝑘𝑔2  

𝑇2 = 𝐾𝑟3 

𝐾 = 2.97𝑋10−19
𝑠2

𝑚3
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WAVES & SOUND 

𝑣 = 𝜆𝑓 

𝑣𝑠𝑜𝑢𝑛𝑑 = 330
𝑚

𝑠
+ .6

𝑚 𝑠⁄

℃
 

𝑣 = √
𝐹

𝑚 𝐿⁄
 

𝐼 =
𝑃

𝐴
=

𝑃

4𝜋𝑟2
 

𝛽 = (10𝑑𝐵) log
𝐼

𝐼0
 

∆𝛽 = (10𝑑𝐵) log
𝐼2

𝐼1
 

𝑓𝑙 = 𝑓𝑠

𝑣 + 𝑣𝑙

𝑣 − 𝑣𝑠
 

𝑓𝑛 =
𝑛𝑣

2𝐿
(𝑠𝑡𝑟𝑖𝑛𝑔, 𝑜𝑝𝑒𝑛 𝑡𝑢𝑏𝑒)𝑛 = 1,2,3, … 

 

𝑓𝑛 =
𝑛𝑣

4𝐿
(𝑡𝑢𝑏𝑒 𝑜𝑝𝑒𝑛 𝑜𝑛𝑒 𝑒𝑛𝑑)𝑛 = 1,3,5, … 

sin 𝜃 =
𝜆

𝐷
(𝑠𝑞𝑢𝑎𝑟𝑒 𝑜𝑝𝑒𝑛𝑖𝑛𝑔) 

sin 𝜃 = 1.22
𝜆

𝐷
(𝑟𝑜𝑢𝑛𝑑 𝑜𝑝𝑒𝑛𝑖𝑛𝑔) 

 

PROPERTIES OF FLUIDS 

𝜌 =
𝑚

𝑉
 

𝑃 =
𝐹

𝐴
 

𝑃 = 𝜌𝑔ℎ 

𝑃2 = 𝑃1 + 𝜌𝑔ℎ(𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒) 

𝑃2 − 𝑃1 = 𝜌𝑔ℎ(𝑔𝑎𝑢𝑔𝑒) 
𝐹1

𝐴1
=

𝐹2

𝐴2
 

𝐹𝐵 = 𝑊𝑓𝑙𝑢𝑖𝑑 = 𝑚𝑔 = 𝜌𝑉𝑔 

𝜌1𝐴1𝑣1 = 𝜌2𝐴2𝑣2 

𝑃1 +
1

2
𝜌𝑣1

2 + 𝜌𝑔ℎ1 = 𝑃2 +
1

2
𝜌𝑣2

2 + 𝜌𝑔ℎ2 

 

 

 

 

 

 

 

THERMODYNAMICS 

∆𝑈 = 𝑄 − 𝑊 

∆U =
3

2
𝑛𝑅∆𝑇 

𝑊 = 𝑃∆𝑉 = 𝑛𝑅∆𝑇 (𝑖𝑠𝑜𝑏𝑎𝑟𝑖𝑐) 

𝑊 = 𝑛𝑅𝑇 ln
𝑉2

𝑉1
(𝑖𝑠𝑜𝑡ℎ𝑒𝑟𝑚𝑎𝑙) 

𝑊 = −
3

2
𝑛𝑅∆𝑇(𝑎𝑑𝑖𝑎𝑏𝑎𝑡𝑖𝑐) 

𝑃1𝑉1
𝛾

= 𝑃2𝑉2
𝛾

(𝑎𝑑𝑖𝑎𝑏𝑎𝑡𝑖𝑐) 

𝑄𝑉 = 𝐶𝑉𝑛∆𝑇(𝐶𝑉 =
3

2
𝑅) 

𝑄𝑃 = 𝐶𝑃𝑛∆𝑇(𝐶𝑃 =
5

2
𝑅) 

𝑅 = 8.31
𝐽

𝑚𝑜𝑙 ∙ 𝐾
 

𝐸𝑓𝑓 =
𝑊

𝑄ℎ
=

𝑄ℎ − 𝑄𝑐

𝑄ℎ
= 1 −

𝑄𝑐

𝑄ℎ
(𝑟𝑒𝑎𝑙 𝑒𝑛𝑔𝑖𝑛𝑒) 

𝐸𝑓𝑓 = 1 −
𝑇𝑐

𝑇ℎ
(𝑐𝑎𝑟𝑛𝑜𝑡 𝑒𝑛𝑔𝑖𝑛𝑒) 

𝑄𝑐

𝑄ℎ
=

𝑇𝑐

𝑇ℎ
(𝑐𝑎𝑟𝑛𝑜𝑡 𝑒𝑛𝑔𝑖𝑛𝑒) 

∆𝑆 =
𝑄

𝑇
 

𝐶𝑂𝑃 =
𝑄𝑐

𝑊
(𝑎𝑖𝑟 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑒𝑟) 

𝐶𝑂𝑃 =
𝑄ℎ

𝑊
(ℎ𝑒𝑎𝑡 𝑝𝑢𝑚𝑝) 

 

PROPERTIES OF GASES 

𝑃𝑉 = 𝑛𝑅𝑇 = 𝑁𝑘𝑇 

𝑅 = 8.31
𝐽

𝑚𝑜𝑙 ∙ 𝐾
 

𝑘 = 1.38𝑋10−23
𝐽

𝐾
 

𝑃1𝑉1 = 𝑃2𝑉2 
𝑉1

𝑇1
=

𝑉2

𝑇2
 

𝐾𝐸̅̅ ̅̅ =
1

2
𝑚𝑣𝑟𝑚𝑠

2 =
3

2
𝑘𝑇 

 

 

 

PROPERTIES OF SOLIDS 

𝜌 =
𝑚

𝑉
 

𝑃 =
𝐹

𝐴
 

𝑌 =
𝐹𝐿0

𝐴∆𝐿
 

𝑆 =
𝐹𝐿0

𝐴∆𝑋
 

∆𝑃 = −𝐵
∆𝑉

𝑉0
 

𝑄 = 𝑚𝑐∆𝑇 (𝑠𝑎𝑚𝑒 𝑝ℎ𝑎𝑠𝑒) 

𝑄 = 𝑚𝐿𝑓(𝑓𝑢𝑠𝑖𝑜𝑛) 

𝑄 = 𝑚𝐿𝑣(𝑣𝑎𝑝𝑜𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛) 

∆𝐿 = 𝛼𝐿0∆𝑇 

∆𝑉 = 𝛽𝑉0∆𝑇 

𝑄 =
𝑘𝐴∆𝑇𝑡

𝐿
 

𝑄 =
𝐴∆𝑇𝑡

𝑅
 

𝑄 = 𝑒𝜎𝐴𝑇4𝑡 

𝜎 = 5.67𝑋10−8
𝐽

𝑠 ∙ 𝑚2 ∙ 𝐾4
 

 

CONSTANTS 

𝑔 = 9.80
𝑚

𝑠2 

𝑀𝑒𝑎𝑟𝑡ℎ = 5.98 × 1024𝑘𝑔 

𝑟𝑒𝑎𝑟𝑡ℎ = 6.38 × 106𝑚 

𝑐 = 3.00 × 108𝑚

𝑠
 

𝑚𝑝+ = 1.67 × 10−27𝑘𝑔 

𝑚𝑒− = 9.11 × 10−31𝑘𝑔 

𝑞𝑝+ = 1.602 × 10−19𝐶 

𝑞𝑒− = −1.602 × 10−19𝐶 


