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Lecture Outline/Learning Goals

� Finish introduction to Cartesian vectors

± Cartesian vector: direction, coordinate direction angles, direction cosines

± Operations with Cartesian vectors

� Concurrent force systems

� Interpretation of 3D figures 

� Sample problem (concurrent force system)



CARTESIAN VECTOR REPRESENTATION &

MAGNITUDE OF A CARTESIAN VECTOR

x y zA A A � �A i j k

2 2 2
x y zA A A A � �

,  and  can have either sign in general.x y zA A A



Rene Descartes (1596-1650)
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Cartesian or analytic geometry, which uses algebra to describe 
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DIRECTION OF A CARTESIAN VECTOR

� Introduce coordinate direction 

angles

as measured between the tail of 

the vector and the positive x, y, z 

axes located at the tail

, ,D E J



DIRECTION COSINES

cos cos cosyx z
AA A

A A A
D E J   



� Consider unit vector in direction of A

� Therefore have

� Important relationship (since uA is a unit vector)
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cos cos cosA D E J � �u i j k

2 2 2cos cos cos 1D E J� �  



RELATION TO CARTESIAN VECTOR FORM

� Will sometimes be given a vector in terms of its magnitude 

and direction angles

� Can then convert to Cartesian vector form using
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ADDITION & SUBTRACTION OF CARTESIAN VECTORS

� EASY!!  Simply add/subtract 

corresponding components

� ADDITION

� SUBTRACTION
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CONCURRENT FORCE SYSTEMS

� Can extend this technique of vector addition 

to system of an arbitrary number of 

concurrent (simultaneously applied) forces

� General resultant force is given by

R x y zF F F 6  6 �6 �6F F i j k



Interpreting Three-dimensional (3D) Figures

(expressing vectors in Cartesian form)

Express F as a 

Cartesian vector





Problem F2-18 (page 51)

Determine the resultant force acting on the block





Problem F2-14 (page 51)

Express the force as a Cartesian vector








