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3D Cartesian Vectors

Any vector, say “A” might have components along x, y, z axes. Two
successive parallelogram law is applied as “A=A’ + Az” and “A’ = Ax + Ay”.
In order to combine and eliminate A’ the overall sum of components
will be:

A = Ax + Ay + Az

Cartesian Unit Vectors
In 3D, the set of Cartesian unit vectors; “i-j-k” is used to designate
the directions of the x,y and z axes. The sense (or arrowhead) of
these vectors will be represented analytically by a plus or minus
sign depending on whether they are directed along positive or
negative x, y or z axes.

3D vectors (Hibbeler, 2010)



The vector A can be defined as ; A = (Ax i + Ay j + Az k). 

The magnitude of                                 and .

Combination of these equations yield; 

Direction of a cartesian vector is defined by the coordinate direction angles, measured 
between the tail of A and  positive axes.

Cartesian Vector Representation
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“Direction cosines”

“Unit Vector along axes”
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Example 6. Please express the force “F” as a cartesian vector. 

𝐹′ = 4𝑐𝑜𝑠30 = 3.46 𝑘𝑁

𝐹𝑧 = 4𝑠𝑖𝑛30 = 2.0 𝑘𝑁

𝐹𝑥 = 3.46𝑐𝑜𝑠60 = 1.73 𝑘𝑁

𝐹𝑦 = 3.46𝑠𝑖𝑛60 = 3.0 𝑘𝑁

(Hibbeler, 2010)



Example 7. The screw is subjected to two forces, please find the magnitude and coordinate direction 
angles of the resultant. Plan: Express the forces with Cartesian vectors, add and find the resultant, 
determine the direction angles.

(Hibbeler, 2010)


