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Moments and Couples
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Exercise 9
A pin-jointed truss designed to support a roadside sign is shown. 
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Which of the lever systems would require the least force at X to balance the 100 kg
mass?
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A small truss is ofien used in buildings to support the roof.
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a Find the reactions at the supports (Reaction Left Ry, Reaction Right
Horizontal Ry and Reaction Right Vertical Rgy).
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‘The electrically-controlled hydraulic lifting arm shown below is used to load and
unload equipment from transport vehicles.

@ () Calculate the force in the ram when the arm is vertically loaded with a
240 kg mass at position A. Measurements can be taken from the diagram.
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wOR AT AR

“The mass of the orklift is 900 kg, Celculate the maximurn load that can be lifted
by tho forklift without it tipping forward, using a factor of safety of 1.3.
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A tower crane is used on a building site.
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Assume the jb and tower trusses have 2 total mass of 4 torme acting dovn 3
the axis of the tover.

Caloulate the magnitade of the reactions at B with the  tonne counterweight
in place and with no mass at M. s 5
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A pin-jointed truss is loaded as shown.
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(i) 4 wind tarbine produces an equivlent rottional fozce of 100N par
rbige blade scting 3 m from the centee of the trbine. Caleulte the
total torque o be tansmited to the genersto,
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A pin-jointed truss designed to support 2 roadside sign is shown.
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Determine the magnitude and direction of the reactions at A and B.
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A mobile crane with the necessary dimensions for  force analysis is
‘shown n the diagram. The point C represens the centre of mass of e
‘mobile cranc, mass 25 tonnes
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b Caloulatethe reactions at the supports A and B for the 6 tonne load,
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1fa force of 200 N s applied at P what force is produced in the cable?
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‘A wheelbarrow, with tsload, has a cambined mass of 120 kes i shown below.

Determine:
(3] the reaction at the ground, both at the wheel (%) and the stand (%)
(] the effort required at the handles o just I the rear stands clear offthe ground.
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Details of  truck of mass 3 tonnes are shown on the diagram.
Determine the maximum load 1 that could be safely ifted by this tow truck.
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A driver applies a force of 120 N during a brake application to the pedal at 4

Find the force applied at the master cylinder at 8
(sint: make sure to find the perpendicular distance between the pivot point and the line of action

of 120 force)
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The shape and size detals of a lawnmower are given below, The lawnmower has a mass of 40 kg,
and the centre of gravity i situated 150 mm to the leftof the rear wheels.

Calculate the reaction forces required at both the fron and rear wheels i the systemis in
equilibrium,
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(3)  Resolve the 5 ke ight shade and fittings into an equivalent force-couple system acting 3t
point A

(b What s the magnitude and sense of the two horizontal forces acting at the screws A and B,
which form a couple equivalent to the couple n (2.
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Acantilevered bea is loaded as shown.
What s the force/couple acting at point A,
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A uniform cantilever steel beam supports part of 2 pergola, and is subjected to the forces
ilustrated on the diagram below.
Calculate the Force Couple System acting at the wall
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‘The braking force applied (0 cach brake pad from the caliper is 3 XN zs shown.
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