
Physics 120 Formula Sheet 
 
General Definitions of Motion    Geometry 
∆𝑟 = 〈∆𝑥, ∆𝑦, ∆𝑧〉 = 〈𝑥+ − 𝑥-, 𝑦+ − 𝑦, 𝑧+ − 𝑧-〉  𝐶 = 2𝜋𝑟		𝐴3-4356 = 𝜋𝑟7;		𝐴4639 = 𝐿𝑊	 

�⃗� = ∆4⃗
∆9
= 〈∆=

∆9
, ∆>
∆9
, ∆?
∆9
〉     𝐴94-@AB56 = C

D𝑏ℎ;	 	𝐴GHI646 = 4𝜋𝑟7 

�⃗� = ∆LM⃗
∆9
= 〈∆LN

∆9
,
∆LO
∆9
, ∆LP
∆9
〉     𝑉GHI646 = R

S𝜋𝑟
T;		𝑉3>5 = 𝜋𝑟7ℎ;		𝑉3UA6 = C

S𝜋𝑟
7ℎ 

𝑑𝑟 = 〈𝑑𝑥, 𝑑𝑦, 𝑑𝑧〉 

�⃗� = 〈𝑣=, 𝑣>, 𝑣?〉 =
𝑑𝑟
𝑑𝑡

= 〈
𝑑𝑥
𝑑𝑡
,
𝑑𝑦
𝑑𝑡
,
𝑑𝑧
𝑑𝑡
〉 

�⃗� = 〈𝑎=, 𝑎>, 𝑎?〉 =
𝑑�⃗�
𝑑𝑡

= 〈
𝑑𝑣=
𝑑𝑡

,
𝑑𝑣>
𝑑𝑡

,
𝑑𝑣?
𝑑𝑡
〉 

 
Motion with constant acceleration 
𝑟+ = 𝑟- + �⃗�-𝑡 +

Y
7
�⃗�𝑡7 → 〈𝑥+, 𝑦, 𝑧+〉 = 〈𝑥- + 𝑣-=𝑡 +

Y
7
𝑎=𝑡7, 𝑦- + 𝑣->𝑡 +

Y
7
𝑎>𝑡7, 𝑧 + 𝑣-?𝑡 +

Y
7
𝑎?𝑡7〉 

�⃗�+ = �⃗�- + �⃗�𝑡 → 〈𝑣+=, 𝑣+>, 𝑣+?〉 = 〈𝑣-= + 𝑎=𝑡, 𝑣-> + 𝑎>𝑡, 𝑣-? + 𝑎?𝑡〉 
 
Forces/Momentum     Constants 
�⃗� = 𝑚�⃗�      𝑔 = 9.8abD; 		𝐺 = 6.67 × 10iYYjaD

klD 		 

�⃗�A69 =
nH⃗
n9
= 𝑚�⃗�     𝑣GUoAn = 343ab ;		𝑣5-BI9 = 𝑐 = 3 × 10r s

G
 

�⃗�+ − �⃗�- = ∫𝑑�⃗� = ∫ �⃗�A69𝑑𝑡    𝑁v = 6.02 × 107T 

𝐽 = x �⃗�A69𝑑𝑡 

�⃗�A69 = �⃗�∥ + �⃗�z =
𝑑�⃗�
𝑑𝑡
�̂� + �⃗�

𝑑�̂�
𝑑𝑡

= 𝑚�⃗�∥ + 𝑚�⃗�z 

|�⃗�z| = 𝑚|�⃗�z| = 𝑚
𝑣7

𝑟
 

�⃗�~ = 𝐺
𝑀Y𝑀7

𝑟Y77
�̂�Y7 → |�⃗�~| = 𝐺

𝑀Y𝑀7

𝑟Y77
 

�⃗�~ = 𝑚�⃗�;			 �⃗� = 𝐺
𝑀3�

(𝑅3� + ℎ)
�̂� 

|�⃗�+4| = 𝜇|�⃗��| 
�⃗�G = −𝑘∆𝑟 
 
Vectors 

𝐶 = �⃗� + 𝐵M⃗ → 〈𝐶=, 𝐶>, 𝐶?〉 = 〈𝐴= + 𝐵=, 𝐴> + 𝐵>, 𝐴? + 𝐵?〉 + 〈𝐶=, 𝐶>, 𝐶?〉;			 |𝐶|MMMMM⃗ = �𝐶=7 + 𝐶>7 + 𝐶?7 

�⃗� ∙ 𝐵M⃗ = |�⃗�||𝐵M⃗ | cos 𝜃 = 𝐴=𝐵= + 𝐴>𝐵> + 𝐴?𝐵? 
�⃗� × 𝐵M⃗ = |�⃗�||𝐵M⃗ | sin 𝜃 = 〈𝑎>𝑏? − 𝑏>𝑎?, 𝑎?𝑏= − 𝑏?𝑎=, 𝑎=𝑏> − 𝑏=𝑎>〉 
 
 
 
 
 
 
 
 



Work and Energy 

𝑊� = x𝑑𝑊� = x �⃗� ∙ 𝑑𝑟 = ∆𝐾� =
Y
7
𝑚𝑣+7 −

Y
7
𝑚𝑣-7 =

𝑝+7

2𝑚
−
𝑝-7

2𝑚
 

𝑊� = x𝑑𝑊� = x𝜏 ∙ 𝑑𝜃 = ∆𝐾� =
Y
7
𝐼𝜔+7 −

Y
7
𝐼𝜔-7 =

𝐿+7

2𝐼
−
𝐿-7

2𝐼
 

𝑊A69 = 𝑊𝑇 + 𝑊𝑅 = ∆𝐸𝑠𝑦𝑠 = �
0
𝑊𝑓𝑟

 

𝑊A69 = −�∆𝑈 = ∆𝐾� + ∆𝐾� 
𝑈B = 𝑚𝑔𝑦 
𝑈G =

Y
7
𝑘𝑥7 

 
Rotational Motion 
𝑠 = 𝑟𝜃 → 𝑑𝑠 = 𝑟𝑑𝜃 
𝑑𝑠
𝑑𝑡
= 𝑟

𝑑𝜃
𝑑𝑡

→ 𝑣 = 𝑟𝜔; 		𝜔 =
𝑑𝜃
𝑑𝑡

 

𝑎 =
𝑑𝑣
𝑑𝑡

= 𝑟
𝑑𝜔
𝑑𝑡

= 𝑟𝛼; 			𝛼 =
𝑑𝜔
𝑑𝑡

=
𝑑7𝜃
𝑑𝑡7

 

𝜃+ = 𝜃- + 𝜔-𝑡 +
Y
7
𝛼𝑡7 

𝜔+ = 𝜔- + 𝛼𝑡 
𝜔+7 = 𝜔-7 + 2𝛼∆𝜃 
 
Rotational Forces/Momentum 

𝜏 = 𝑟 × �⃗� =
𝑑𝐿M⃗
𝑑𝑡 = 𝐼�⃗� 

|𝜏| = 𝑟𝐹 sin 𝜃 = 𝑟z𝐹 = 𝑟𝐹z 
𝐿M⃗ = 𝐼𝜔MM⃗  

𝐼 = x𝑟7𝑑𝑚 

𝐿M⃗ + = 𝐿M⃗ - + x 𝜏A69𝑑𝑡 

 
 

Some moments of inertia from Halliday, Resnick, & Walker, 10th edition. 


