
Summary of critical formulas and important facts 
 

Physics 298 – Test 2 
 

 
 

 Work and Power 
 

• Constant Force: 
 

• Variable 1D force: 

  =  Area under F(x) between x1 and x2 

• Power: 
Instantaneous Power = dW/dt 

 
Average Power = Wtot/t 

 
 (constant F) 

 
 

 
Hooke’s Law : Stretched/Compresed Spring 

 
• Restoring Force: 

 
 

• Work: 
 

 
 

 
Energy 

 
• Kinetic Energy: 

 
• Potential Energy: 

o Gravitational 
 

o Elastic 
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Work Energy and Conservation of Energy 
 

• Work energy theorem: 
 

 
• Conservation of energy: 

 
 

• For conservative forces only, , or U + K, the mechanical energy is 
constant 

 
• The position of Ug = 0 is arbitrary 

 
 

 
Centre of Mass 

 

 

 
 

 
 

Momentum and Collisions 
 

• Momentum 
 

 
• 2nd Law, alternate form 

 

 
• Impulse 

 
• With no external force on a system, momentum is conserved (independently in 

xyz) 
 

 
 

• Elastic collisions : KE conserved 

if KKKW -=D=

NCWKU =D+D

0=D+D KU

å
å

=

i
i

i
ii

cm m

rm
r

!

!

vmp !!
=

dt
pdF
!

!
=

ptFI !!!
D=D=

0=-=D if ppp !!!



 
• Inelastic collision: KE not conserved.  In a completely inelastic collision the 

colliding object stick together. 
 

 
 

Rotational kinematic equations 
 

 

 

 
 

Rotational – Translational a and v 
 

 

 
• Centripetal acceleration 

 

 
 

Rotational Dynamics 
 

• Torque: 

 

• Angular momentum: 

 

• Moment of inertia: 
 

• Parallel axis theorem: 
 

• Kinetic energy: 
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• Angular momentum: 
 

• Power: 
 

• Work: 
 

• 2nd Law: 

 

• Angular momentum conservation: 

 

Remember, Ii ≠ If in many cases 
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