
Some Useful Equations for Quiz 1 

Cartesian Form of a Vector:  � � �� � � � � � �
 

Magnitude:  � � �� 	 
� � � � �
 

Direction Cosines For � : ������ 
�� � � �� � �� � �  

Unit Vector:  � � � � � � � � � � � � � � ��� ��� �� � � � � � �� � �  

Directed Force Vector:    !  

Absolute Position Vector:  " " " "# $ % & ' ( )  

Relative Position Vector:  * + * + * + * +, - - � . . � / / �  

Dot Product:  � � � � � � � � �0 1 0 1 0 1 0 1 0 1
 

Projection of Vector along Line a-a:  2 3 4 56 6 7
 

Angle between Two Vectors, 8 & 9 :  :� � � 0 10 1  

Particle Equilibrium, Vector Formulation: ;<
 

Particle Equilibrium, Scalar Formulation, 2D: == >? <<
 

Particle Equilibrium, Scalar Formulation, 3D: === @AB <<<
 

___________________________________________________________  

Geometric Relationships for A Triangle: 

 

 

 

Law of Cosines:   C1 DD10 E F GHIII
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   K8 998L M N OPQQQ
 

Law of Sines:  RSTUVW X Y ZX Y ZX Y Z  
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Some Useful Equations for Quiz 2 (cont'd.) 

Distributed Loading:  

 

 

 

 

 

 

 

 

 

 

Integration Formulae:        

a b ccd e b cff g h gig j g g h g  
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Some Useful Equations for Quiz 2  

Cross-Product: 
�� 
�� ��� ��� �����
Moment of a Force about a Point: ��� �
Moment of a Force about a Point (Scalar) � � v�
Moment of a Force about an Axis: ��� ��� ���� � � � ��� ��� ������� ��
Equivalent Force-Couple System at O: �< <�� �� �
Rigid Body Equilibrium (Vector Formulation): = =�� �
Rigid Body Equilibrium (Scalar Formulation – 2D):  ; ; ;  ¡ �� � �
Rigid Body Equilibrium (Scalar Formulation – 3D):  

 ; ; ;  ¡ ¢� � �£ £ £¤ ¥ ¦§ § §¨ ¨ ¨



Even Some More Useful Equations: 

Area Formulae:  © u ªª
 or «¬¬

 

First Moments of Area: © ©m ¬ m ­ ¬ ® ¬ ® ­ ¬
  or  « « « «m ¬ m ¬ ® ¬ ® ¬

 

Centroidal Coordinates for Areas:  ¯ ° ± °¯ ±° °  

Theorems of Pappus & Guldinus:  ² ³ ´ ² ³ ´µ ¶ · ¸ ¶ µ
 

Properties of Very Common Shapes: 

Rectangle:     Right Triangle: 
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Some Useful Equations for Quiz 4 

Area Formulae:  ò= À Á ÂÂ  or å= ÃÄÄ
 

First Moments of Area: Å ÅÆ Ç Æ È Ç É Ç É È Ç= =ò òÊ É È ÇÊòÊÆ È Ç É ÇÇ ÊÆ È Ç É Ç   or  Ë Ë Ë ËÌ Í Ì Í Î Í Î Í= =å å  

Fluid Pressure: ÏÐ g= (where “z” denotes depth and Ñrg = ;  ÒÓ Ô Õ Ö × ØÙ Ú Û Ü Ý Þ Ûg =  and ßà á á á â ãä å æ ç è ér =  

Centroidal Coordinates for Areas:  ê ë ì ëê ìë ë= =  

Area Moments of Inertia: ò ò== í íîï ð ñòóð ñôó õõ
  or  (see parallel axis theorem) 

( )
ö ö÷ øù ú û ü ý

= +ò  þÿþÿ �� �� � ����� ���� �������� ��
+S=+S=  

Radii of Gyration for Areas:  		 
� �
=   

 �� �

=  

Products of Inertia for Areas:  ( )ò å +== � ����� �� � �� ���� �� � � �� ��
 

Parallel Axis Theorems for Areas:  � �� �� � ��  �  �   � �  �  ! ! " # ! ! " # ! ! " # #
= + = + = +  

For Specific Areas: 

Rectangle:  $ % &' ( )* +
=  , -./ 012 3

=  4 56 78 9
=  :; <=> ?

=  

 

Right Triangle:  @ A BC D EF G
=   H I./ 012 3

=  J K 56 78 9
=  L M; <=> ?

=      

 



Integration Formula:   ò -¹+
+

=
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    ò -=+= VWX Y Z[\] \\ ^ , 

    (C denotes a constant of integration that you need  

not worry about for definite integrals.) 

 

Rotation of Axes:   ( ) qq _` a b_c d `__ e ffefeg hhhhhh -÷÷
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Mass Formulae:  �� � �= ò  or �� �=å  

Location of Mass Center:  � � � � �� �� � � �= = ò
ò

� � � � � �� �� � � �= = ò
ò

� � �   ¡ ¢  ¢  ¢ ¡ ¢= = ò
ò

Location of Mass Center for Composite Sections:   £ ££¤ ¥¤ ¥¤ ¥ ¥= =å
å

� ¦ ¦¦§ ¨§ ¨§ ¨ ¨= =å
å

� © ©©ª «ª «ª « «= =å
å

Mass Moment of Inertia About an Axis:  ¬ ¬­ ®¯ ° ± ² ° ± ³
r= =ò ò

Parallel Axis Theorem for Mass Moments of Inertia:  ´µ ¶· · ¸ ¹
= +

Where º»
denotes the mass moment of inertia about an axis passing through the mass center of a body, ¼½

denotes the mass moment of inertia about a parallel axis that passes through point O, and ¾  denotes 

the distance between the axes. 

Radii of Gyration for Masses:  ¿¿ ÀÁ Â=     ÃÃ ÄÅ Æ=  
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