
Aviation Department
First Grade- Spring Semester

Statics- 3D of force (Lecture 3)

Lecturer: Ms. Jwan Khaleel M.
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Lecture Content:

•Cartesian Vectors 

•Addition of Cartesian Vectors 

•Position Vectors 
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Learning Outcomes:

At the end of this lecture, you will be able to:

• Evaluate the system of force methods for three-dimensional 

system.

• Express the position vector and how to use it.

• Solving problems using related equations
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Unit Vector:
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A vector is a quantity that has both magnitude, as well as 
direction. A vector that has a magnitude of 1 is a unit vector. 
It is also known as Direction Vector.

Unit Vector =
Vector 

Magnitude of Vector

EXAMPLE// Find the unit vector Ԧ𝑞  for the given vector, 

−2 Ƹ𝑖+4 Ƹ𝑗–4𝑘. Show Unit vector component q.

𝒒 =
−2 Ƹ𝑖+4 Ƹ𝑗–4𝑘

(−2)2+(4)2+(−4)2
=

−2 Ƹ𝑖+4 Ƹ𝑗–4𝑘

36
=

−2 Ƹ𝑖+4 Ƹ𝑗–4𝑘

6
=

−2 Ƹ𝑖

6
+

4 Ƹ𝑗

6
−

4𝑘

6
=

−1

3
Ƹ𝑖 +

2

3
Ƹ𝑗 −

2

3
𝑘
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• Cartesian Vectors:
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• Cartesian Vectors:
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Note:
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Note:
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Example 1: Express the force F shown in figure as a Cartesian vector. 
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Solution:
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Example 2: 

Determine the magnitude and the coordinate 

direction angles of the resultant force acting on the 

ring in Figure a.
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Example 3: Express the force F shown in Fig. a as a Cartesian vector and 

direction angles of the resultant force.

Solution:
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• Position Vectors (r): (specify the forces by two points on the line of action)
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r= x𝑖+ 𝑦𝑗+ z𝑘

Defined as a fixed vector which locates a point in space relative to another point.



16
Lecturer: Jwan Khaleel M.

• Force Vector Directed Along a Line 

𝑭 = 𝐹𝐮 = 𝐹
𝑟𝐴𝐵

𝑟𝐴𝐵
= 𝐹

𝑥𝐵 − 𝑥𝐴 𝑖 + 𝑦𝐵 − 𝑦𝐴 𝑗 + 𝑧𝐵 − 𝑧𝐴 𝑘

𝑥𝐵 − 𝑥𝐴
2 + 𝑦𝐵 − 𝑦𝐴

2 + 𝑧𝐵 − 𝑧𝐴
2





The man shown in Figure pulls on the cord 

with a force of 70 lb. Represent this force 

acting on the support A as a Cartesian vector 

and determine its direction.
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Example 4//
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Solution//
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Solution cont.//



References: 

Engineering Mechanics R.C. 

Hibbeler 13th edition (Statics and 

Dynamics).
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The end of the lecture

Enjoy your time  
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