
Formula Sheets (PHY111) 

 

Vectors and Vector Components (angle is counterclockwise from positive x-axis) 

Ax  =  A cos      Ay  =  A sin  

 𝑨 = √(𝑨𝒙
𝟐 +  𝑨𝒚

𝟐)    𝜽 = 𝒕𝒂𝒏−𝟏 (
𝑨𝒚

𝑨𝒙
)    

 

Linear Equations of Motion (x and y are interchangeable) 

𝒗𝒙 =  
𝜟𝒙

𝜟𝒕
                                             𝒂 =  

𝜟𝒗

𝜟𝒕
  

𝒗𝒚 =  𝒗𝟎 +  𝒂𝒕                𝜟𝒚 =  (
𝒗𝟎 + 𝒗

𝟐
) 𝒕 

𝜟𝒚 =  𝒗𝟎𝒕 +  ½𝒂𝒕𝟐             𝒗𝟐 =  𝒗𝟎
𝟐 + 𝟐𝒂 𝜟𝒙 

Range = 
𝒗𝟎

𝟐𝒔𝒊𝒏𝟐𝜽𝟎

𝒈
 

 

Work Energy and Power 

𝑲. 𝑬.𝒍𝒊𝒏 =
𝟏

𝟐
𝒎𝒗𝟐                                                 𝑼𝒈 = 𝒎𝒈𝒚 

𝑭 = 𝒌𝒙                                                                   𝑼𝒆 =
𝟏

𝟐
𝒌𝒙𝟐 

𝑾 = 𝑭. 𝒔 = 𝑭 𝒔 𝒄𝒐𝒔𝜽                                        𝑷 =
𝑾

𝒕
= 𝑭𝒗 

𝒇𝒌 = 𝝁𝒌𝒏     𝒇𝒔 ≤ 𝝁𝒔𝒏 

 

 

Momentum         Newton’s law      Impulse 

 𝒑 = 𝒎𝒗   ∑ 𝑭 = 𝒎𝒂   𝑱 = 𝑭𝜟𝒕 

 

Elastic collisions only 

𝒗𝒃𝒇 − 𝒗𝒂𝒇 = −(𝒗𝒃𝒊 − 𝒗𝒂𝒊) 

 

  



Rotational motion equations 

𝝎 =
∆𝜽

∆𝒕
                                                                 𝜶 =

∆𝝎

∆𝒕
 

𝝎 = 𝝎𝟎 + 𝜶𝒕                   ∆𝜽 = (
(𝝎𝟎+𝝎)

𝟐
) 𝒕 

∆𝜽 = 𝝎𝟎𝒕 +
𝟏

𝟐
𝜶𝒕𝟐    ∆𝜽 = 𝝎𝒕 −

𝟏

𝟐
𝜶𝒕𝟐 

𝝎𝟐 = 𝝎𝟎
𝟐 + 𝟐𝜶∆𝜽                  𝒗𝒍𝒊𝒏 =  𝝎𝒓 

𝒂𝒕𝒂𝒏 = 𝒓𝜶     𝒂𝒓𝒂𝒅 =  𝝎𝟐𝒓 

𝒂𝒍𝒊𝒏𝒆𝒂𝒓 =  √𝒂𝒕𝒂𝒏
𝟐 + 𝒂𝒓𝒂𝒅

𝟐                𝑲. 𝑬.𝒓𝒐𝒕 =
𝟏

𝟐
𝑰𝝎𝟐 

𝑰 = 𝒎𝒓𝟐                  W = 𝝉𝜟𝜽 

𝜮𝝉 = 𝑰𝜶     𝝉 = 𝑭𝒍  

𝑷 =  𝝉𝝎     𝑳 = 𝑰𝝎 

 

Falling mass (m) from solid cylinder (M) only 

𝒂 =  
𝒈

𝟏 +  
𝑴

𝟐𝒎

                                                       𝜶 =  
𝒂

𝒓
 

 

 

 


