
Equations for Physics 221 
Mathematics 
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Kinematics 
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Relative velocities:                                          2����� � 2����� � 2����� 
Circular motion:                                              7 � -�                  8 � ����                   6 � -8                 /� � ��� � -8� 
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Forces 

 9���� ! � :3���                9����� �  
9�����                         Elasticity (Hooke’s Law):  ; � 
<� 

Gravity:      ;" � #$�$�%� , = � 6.67 # 10
��  Nm2kg2  .  On Earth:  ;" � :A,   g � #&�%��  � 9.80 m/s2  
Friction:  ; B C';(   or ; � C*;(.         Viscosity:  ; � 
E6 .          Air resistance:    ; � �� FG�6�.  
 
Work and Energy 

W �  0 I� · dK�        or           L � 9��� · Δ5��         or          L � 0 ;&�'1�          or               L � ;Δ� 

N � �� :6�               ΔN � L             ΔO � 
L              P � N � O                  ; � 
 �+��  

ΔP � L,�               Q � �-�� �  ;� · 6�                          Elasticity (Hooke’s Law):       O � �� <�� 

Gravity:    O � 
 #$�$�%   with O � 0 at   R � ∞.     On Earth:   O � :AT with O � 0 at T � 0. 
 

Momentum,  Impulse,  and Center of Mass Motion 

U��� � :2���                                   9��� � 1U���14                          V� �  9���./0Δ4 � ΔU���               
W���12 � 1X!3!.4 Y W���1:               Z U��� � X!3!.42���12               Z 9��� � X!3!.43���12 

         Collisions:   ∑ U���� � ∑ U����           Elastic collisions:     ∑ N� � ∑ N� ,    6�� 
 6�� � 6�� 
 6�� 

Rigid Body Motion  

         Substitututions:      � \ �,       6 \ 8,      / \ *,        : \ ],      9��� \ �̂�,        U��� \ _��� 

               8 � ����                     * � �5��                                    Rolling:      6 �  -8 ,   / � -*              ] � 0 -�1:                N63! � 12 ]8�              N � N12 � N63!                  ` � ]8         
a � -; sin �              a � ]*                  �̂� � 5�� # 9���                   _��� � 5�� # U���               �̂� � 1_���14  



Orbits 

Circular orbit:            ; � : ��% � #&$%�           N � �� :�6� � #&$�%            P � N � O �  
 #&$�%  

Any orbit:                P � constant,       _��� � :5�� # 2��� � constant. 

Earth:              X7 � 5.98 # 10��kg ,    R7 � 6.37 # 108m ,      A � #&�%�� � 9.8 ms2   
 

Fluids 

Pressure:      � � ��                     � � �� 
  ��
               
Buoyancy:                � � ������ �� 

Atmospheric pressure:   1 Atm  � 1.013 � 10	 N/m2       
Density of water:              �
 � 1  g/cm3 = 1000 kg/m3 
Volume flux:     �� � constant                              
Bernoulli equation:   � 
 ����� 
  ��
 � constant     

 

Oscillation � � ���,       � � � �� �,            � � � cos!"# 
 $�%,             �
�� � "�,            �
�� �  "�� " �  &�� ,                ' � ��� ,             ( � �����,                  ) � ����� ,                      * � ( 
 ) � constant 
 

Units 1 N �  1 kg m/s2               1 J = 1 Nm                     1 W = 1 J/s                     1 h.p. = 746 W 1 A.U. = earth-sun distance = 1.496� 10��m         1 year = 1.356 � 10�s 1 degree = ���� rad                                                      1 Pa = 1 N/m2                     


