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Equilibrium of a particle

When the resultant of all the acting forces is equal to ZERO, 
the particle is in equilibrium. This means:

𝑅 = 𝐹

 

 

= 0  →   𝐹

 

 

= 0  →   𝐹

 

 

= 0

For example:
Prove that the particle A is in equilibrium.

𝑭𝒙

 

 

= 𝟑𝟎𝟎 − 𝟒𝟎𝟎 𝐬𝐢𝐧 𝟑𝟎 − 𝟐𝟎𝟎 𝐬𝐢𝐧 𝟑𝟎 = 𝟎

𝑭𝒚

 

 

= 𝟒𝟎𝟎 𝐜𝐨𝐬 𝟑𝟎 − 𝟐𝟎𝟎 𝐜𝐨𝐬 𝟑𝟎 − 𝟏𝟕𝟑. 𝟐 = 𝟎

A is in equilibrium

Engineering of Structures  
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Example 1: Determine the tension in cables BA and BC
necessary to support 60 Kg cylinder.

Example 2: The 200 Kg crate is supported by
the ropes AB and AC. Each rope is withstand
a maximum force of 10 KN before it breaks. If
AB always remains horizontal, determine the
smallest θ to which the crate can be
supported before one of the ropes breaks.
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Example 3: Determine the required length of cord AC so that the 8 Kg
lamp can be suspended in the position shown. The undeformed
length of spring AB is 0.4 m and the spring has stiffness of 300 N/m

HW2: Determine the tension
in cables AB, BC and CD,
necessary to support the 10
kg and 15 kg traffic light at B
and C, respectively. Also, find
the angle θ.

HW1: If the 1.5 m long cord
AB can withstand a maximum
force of 3500 N. Calculate the
force in cord BC and the
distance y so that the 200 kg
crate can be supported.
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Couples
Couple can be defined as the
moment produced by two equal,
opposite and non-collinear forces.

𝑀 = 𝐹 𝑎 + 𝑑 − 𝐹 𝑎
𝑀 = 𝐹 𝑎) + 𝐹(𝑑 − 𝐹 𝑎

𝑀 = 𝐹 𝑑

Example 1: Compute the combined moment of two 
180 N forces about point O and point A.
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Example 2: Replace the 800 Ib force acting at point 
A by a force couple system at point O and point B.

Example 3: The force-couple system was applied to
the small shaft at the centre of rectangular plate.
Replace this system by a single force and specify the
coordinate of the point at the y-axis through which
the line of action of this resultant force passes.
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Example 4: What force F must be exerted by the
ground on each of the main braked wheels at A and B
to counteract the turning effect of the two propeller
thrusts?

Example 5: What thrust P must each tug exert on
the ship to counteract the turning effect of the two
ship’s propellers F? Knowing that F = 300 KN
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HW2: Determine the couple
force at point O.

HW1: Calculate the magnitude
of the acting force F. Knowing
that the applied couple at
point B is 4000 Ib.ft


