Lecture No. 8

Subject:  Coplanar Force Systems 
 
Objectives of Lecture:

· To explain the equations of equilibrium of coplanar force systems
· To explain the procedure for solving problems on equilibrium of coplanar force systems

Equations of Equilibrium of Coplanar Force Systems

For the system of coplanar forces, as shown in Fig.8.1, the equations of equilibrium may be written as:

∑Fx = 0 

and

∑Fy = 0
Where

∑Fx = Algebric sum of all forces along x axis

∑Fy = Algebric sum of all forces along y axis
Procedure for Solving Problems on Equilibrium of Coplanar Force Systems

Free-Body Diagram

· Establish the x, y axes in any suitable orientation

· Label all the known and unknown force magnitudes and directions on the diagram

· The sense of a force having an unknown magnitude can be assumed 

Equations of Equilibrium

· Apply the equations of equilibrium

∑Fx = 0, and ∑Fy = 0

· Components are positive if they are directed along a positive axis, and negative if they are directed along a negative axis

· For a spring in the system, apply F = k s

· If the solution yields a negative result, this indicates the force, assumed in the beginning, is the reverse 

Numerical Examples

· Try the solved examples from Book
(Examples 3 –2 to 3 –4, page 87 to 89)

· Unsolved Examples

3-1

Determine the magnitude of F1 and F2, as shown in Fig.8-2, so that particle P is in equilibrium.

Fig.8-2

3-3

Determine the magnitude and angle θ of F1 ,  as shown in Fig.8-3, so that particle P is in equilibrium.

Fig.8-3

3-11

A man attempts to pull down a tree using the cable and small pulley arrangement, as shown in Fig.8-4. If the tension in AB is 60 lb, determine the tension in cable CAD and the angle θ which the cable makes at the pulley.

Fig.8-4

3-19

Each cord, as shown in Fig.8-5, can sustain a maximum tension of 500N. Determine the largest mass of pipe that can be supported.

Fig.8-5

3-23

The springs on the rope assembly, as shown in Fig.8-6, are originally stretched 1 ft when θ =0. Determine the vertical force F that must be applied so that θ = 30°.
Fig.8-6
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