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Calculate the magnitude of the resultant of a 6.0N force and a
9.0N force acting on a point object when the two forces act:

a in the same direction

b in opposite directions

¢ at 90° to each other.

A point object in equilbrium is acted on by a 3N force, a 6N force,
and a 7N force. What is the resultant force on the object if the 7N
force is removed?

A point object of weight 5.4N in equilibrium is acted on by a

horizontal force of 4.2N and a second force F.

a Draw a free body force diagram for the object and determine
the magnitude of F.

b Calculate the angle between the direction of F and the horizontal.

An object of weight 7.5N hangs on the end of a cord, which is
attached to the midpoint of a wire stretched between two points
on the same horizontal level, as shown in Figure 1. Each half of
the wire is at 12° to the horizontal. Calculate the tension in each
half of the wire.

A ship is towed at constant speed by two tugboats, each pulling the
ship with a force of 9.0kN. The angle between the tugboat cables is
40°, as shown in Figure 2.

A Figure 2

a Calculate the resultant force on the ship due to the two cables.
b Calculate the drag force on the ship.

A metre rulewdf weight 1.0N is pivoted on a knife-edge at its centre
of mass, supporting a weight of 5.0N and an unknown weight W
as shown in Figure 3. To balance the rule horizontally with the
unknown weight on the 250 mm mark of the rule, the position of
the 5.0N weight needs to be at the 810 mm mark.

a Calculate the unknown weight.

b Calculate the support force on the ruldfrom the knife-edge.

In Figure 3, a 2.5N weight is also suspended from the rule at its
400 mm mark. What adjustment needs to be made to the position
of the 5.0N weight to rebalance the rule?

A uniform metre rule is balanced horizontally on a knife-edge

at its 350mm mark, by placing a 3.0N weight on the rule at its
10mm mark.

a Sketch the arrangement and calculate the weight of the rule.
b Calculate the support force on the rule from the knife-edge.

A uniform diving board has a length 4.0 m and a weight of 250N,
as shown in Figure 4. It is bolted to the ground at one end and
projects by a length of 3.0m beyond the edge of the swimming
pool. A person of weight 650N stands on the free end of the diving
board. Calculate:

a the force on the bolts

b the force on the edge of the swimming pool.

A uniform beam XY of weight 1200N and of length 5.0m is
supported horizontally on a concrete pillar at each end. A person of
weight 500N sits on the beam at a distance of 1.5m from end X.

a Sketch a free body force diagram of the beam.

b Calculate the support force on the beam from each pillar.

A bridge crane used at a freight depot consists of a horizontal span

of length 12m fixed at each end to a vertical pillar, as shown in

Figure 5.

a When the bridge crane supports a load of 380kN at its centre, a
force of 1600kN is exerted on each pillar. Calculate the weight
of the horizontal span.

b The same load is moved across a distance of 2.0m by the bridge
crane. Sketch a free body force diagram of the horizontal span
and calculate the force exerted on each pillar.

A uniform curtain pole of weight 24 N and of length 3.2m is
supported horizontally by two wall-mounted supports X and Y,
which are 0.8 m and 1.2m from each end, respectively.

a Sketch the free body force diagram for this arrangement and
calculate the force on each support when there are no curtains
on the pole.

b When the pole supports a pair of curtains of total weight 90N
drawn along the full length of the pole, what will be the force
on each support?

A uniform steel girder of weight 22kN and of length 14 m is lifted

off the ground at one end by means of a crane. When the raised

end is 2.0m above the ground, the cable is vertical.

a Sketch a free body force diagram of the girder in this position.

b Calculate the tension in the cable at this position and the force
of the girder on the ground.

A rectangular picture 0.80m deep and 1.0m wide, of weight 24N,

hangs on a wall, supported by a cord attached to the frame at each of

the top corners, as shown in Figure 6. Each section of the cord makes

an angle of 25° with the picture, which is horizontal along its width.

a Copy the diagram and mark the forces acting on the picture on
your diagram.

b Calculate the tension in each section of the cord.
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