
MECHANICS OF MATERIALS

Resultants of force systems 
1D, 2D and 3D

The resultant of a system of forces on a
particle is the single force which has
the same effect as the system of
forces.



1 DIMENSION/RESULTANT

F1F2
R = [ F1 - F2 ]

F1F2

R = [ F1 + F2 ]

Please Review Trigonometry 
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2 DIMENSIONS/RESULTANT
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Composition of forces by method of resolution

Let ∑Fx be the algebraic sum of component forces in an x-direction

∑ Fx = fx1 + fx2 + fx3 + fx4

Let ∑FY be the algebraic sum of component forces in an Y-direction

∑ Fy = fy1 + fy2 + fy3 + fy4
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Composition of forces by method of resolution
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Composition of forces by method of resolution
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Tutorials
1. Determine the magnitude & direction of the resultant of the 
coplanar concurrent force system shown in figure below.
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2. Determine the magnitude & direction of resultant of the

concurrent force system shown in figure.

Tutorials
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3. Determine the resultant of the force system acting on the
plate. Also determine the direction of the resultant force as shown
in figure given below with respect to AB and AD.

Tutorials
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4. Find the magnitude of the two forces, such that if they act at

right angles, their resultant is 10𝑁.But if they act at 60o, their

resultant is 13𝑁.

5. A horizontal line PQRS is 12m long, where PQ=QR=RS=4m.
Forces of 1000N, 1500N, 1000N and 500N act at P, Q, R and S
respectively downward orientation. The lines of action of these
forces make angle of 90o, 60o, 45o and 30o respectively with PS.
Find the magnitude, direction and position of the resultant force.

6. A triangle ABC has its side AB=40mm along the negative x-
axis and side BC=30mm along positive y-axis. Three forces of
40N, 50N and 30N act along the sides AB, BC and CA
respectively. Determine the magnitude of the resultant of such a
system of forces.

Tutorials
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7. A system of forces are acting at the corners of a
rectangular block as shown in figure below. Determine
the magnitude and the direction of the resultant force.

Tutorials
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8.Locate the amount and position of the
resultant of the loads (external forces) acting on
the Frank truss shown in figure below.

Tutorials
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9.The Howe roof truss shown in figure below carries
the given loads (external forces). The wind loads are
perpendicular to the inclined members. Determine the
magnitude of the resultant, its inclination with the
horizontal and where it intersects with AB.

Tutorials

Lecture 2                           TRE1162 Mechanics of Materials   12 of 42  



Tutorials
1. 
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2.

Tutorials
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3. 

Tutorials
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4. 

Tutorials
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Tutorials
5. 
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Tutorials
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Tutorials
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Tutorials
6. 
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Tutorials
7. 
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Tutorials
8. Virtual FBD 
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Tutorials
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Tutorials
9. Calculation of slope

𝟑

𝟔
=

𝟏

𝟐
==> 12 + 22 = 5

Calculation of distances 
3

6
=

𝑦

3
===>   𝑦 =

3 x 3

6
= 1.5 𝑚 and   32 + 1.5 = 3.3541𝑚
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Tutorials
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Virtual FBD (1)



Tutorials
Virtual FBD (2)
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Tutorials
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Virtual FBD (3)



Tutorials
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RECTANGULAR COMPONENTS OF FORCE

2D FORCES SYSTEMS
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RESULTANTS (2D,3D) RECTUNGULAR COMPONENT 
IN SPACE

Projection and component of force F on X axis
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The projection of the force F on an axis is a scalar

The component of the force F on an axis is a vector, 
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3D FORCES SYSTEMS
Rectangular Components of a Force in Space
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Tutorial
Two forces act on the hook shown in Figure below.
Calculate the magnitude of F1 and its coordinate direction
angles of F1 that the resultant FR acts along the positive y
axis and has a magnitude of 550N. Also provide the final
sketch (drawing) containing all the results.
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Tutorial
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Tutorial
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Tutorial


