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Vector Algebra (Resultant Vector)

The cable stays AB and AD help support pole AC. Knowing
that the tension is 220 [bin AB and 40 [b in AD, determine
graphically the magnitude and direction of the resultant of
the forces exerted by the stays at A using (a) the
parallelogram law, (b) the triangle rule.
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A steel tank is to be positioned in an excavation. Knowing
that a=20° determine by trigonometry (a) the required
magnitude of the force P if the resultant R of the two forces
applied at A is to be vertical, (b) the corresponding
magnitude of R.
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Determine the x and y components of each of the forces

shown and determine the resultant force
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Member BD exerts on member ABC a force P directed along
line BD. Knowing that P must have a 300-Ib horizontal
component, determine (a) the magnitude of the force P, (b)
its vertical component.
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Member CB of the vise shown exerts on block B a force P
directed along line CB. Knowing that P must have a 1200-N
horizontal component, determine (a) the magnitude of the
force P, (b) its vertical component.
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Knowing that the tension in cable BCis 725 N, determine the
resultant of the three forces exerted at point B of beam AB.
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Equilibrium of a Particle

Two cables are tied together at C and are loaded as shown.
Determine the tension (a) in cable AC, (b) in cable BC.
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Knowing that a.=20°, determine the tension
(a) in cable AC, (b) in rope BC.
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Knowing that a=55° and that boom AC exerts on pinC a
force directed along line AC, determine (a) the magnitude of
that force, (b) the tension in cable BC.
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A welded connection is in equilibrium under the action of the
four forces shown. Knowing that FA=8 kN and FB=16 kN,
determine the magnitudes of the other two forces.
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A cable with negligible weight wrapped around a pulley.

If the pulley has friction, _@ Ef-

then in general 7} # T,. ’(1' \r \Tl T;/ lT
T, If the pulley is frictionless, _E
1, then 77 = T, always.
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A 600-Ib crate is supported by several rope-and-pulley
arrangements as shown. Determine for each arrangement
the tension in the rope.
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Aload Q is applied to the pulley C, which can roll on the
cable ACB. The pulley is held in the position shown by a
second cable CAD, which passes over the pulley A and
supports a load P. Knowing that P=750 N, determine (a) the
tension in cable ACB, (b) the magnitude of load Q.
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Force and Position Vector

BE is a cable whose tensile force is 200 (b.

For the dimensions given (x=4 in and y=7 in), determine
expressions for the force the cable exerts on B and the force
the cable exerts on Eusing Ca—=-=i== === mgmmm o mbotioe
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Forthe values of b, h, d, and z
provided :
(b=4, h=3, d=260, z=240),

determine the coordinates of E,

and if the elastic cord supports a
tensile force of 200 N, write a vector
expression using Cartesian vector
representation for the force FEG the
cord exerts on bead E.
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' support reactions
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slider on fixed frictionless bar R,

Bar AB is straight and is fixed in space.
Spring CD has 3N/mm stiffness and T G0mm
200mm unstretched length. If there is 120 mri
no friction between collar Cand bar AB, o .

determine

(a) The weight W of the collar that 280 mm
produces the equilibrium configuration
shown.
(b) The reaction between the collar and

bar AB.
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Member OA buckles when the compressive force it supports reaches 400 N. Cables
AC and AD each have 300N breaking strength. Assuming the cabling between A
and B is sufficiently strong, determine the force 7" that will cause the structure to fail.
Assume the pulleys are frictionless with diameters that are small enough so that all

cables between A and B are parallel to line AB.
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