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m is pivoted at point P.
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Three forces act on the lever arm, as shown in the diagram.
What is the magnitude of the resultant moment of these forces about point P?
B 20Nm C 35Nm D 75Nm
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15 A cross-shaped structure, freely pivoted at O, has arms of lengths 5.0m, 4.0m, 3.0m and 2.0m.
It is acted on by forces of 2.0N, 3.0N, 4.0N and an unknown force F. The structure is in rotational

ilibrium.
equilibrium T“‘,—_ me ‘
F~ Fx§ =(24n30x4) +( 3x2)
F=4+¢
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— N F=2N
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What is the magnitude of force F?

A 0.40N C 26N D 44N
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11 A uniform rod of length 200cm is freely pivoted at point P. The rod is held horizontally in
equilibrium by a 60N weight that is attached to the rod by a string passing over a frictionless
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What is the weight of the rod?

A 30N B 60N
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12 A uniform ladder rests against a vertical wall where there is negligible friction. The bottom of the
ladder rests on rough ground where there is friction. The top of the ladder is at a height h above
the ground and the foot of the ladder is at a distance 2a from the wall.

The diagram shows the forces that act on the ladder.
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Which equation is formed by taking moments?
@ Wa+Fh =2Wa

B Fa+Wa =Fh

C Wa+2Wa =Fh

D Wa-2Wa =2Fh
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12 A light rigid rod XY has an object of weight W fixed at one end. The rod is in equilibrium, resting
on a roller at Z and a vertical wall at X. The roller exerts a force R on the rod as shown. The
diagram shows the directions, but not the magnitudes, of the forces R and W.
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What is the direction of the force on the rod at X?

A B

13 A cylinder of weight Wis placed on a smooth slope. The contact force of the slope on the cylinder
is R. A thread is attached to the surface of the cylinder. The other end of the thread is fixed.

Which diagram shows the cylinder in equilibrium?

A B
thread
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DOUBLE PIVOT

3 A uniform plank AB of length 5.0m and weight 200N is placed across a stream, as shown in
Fig. 3.1.

N Fa+Fg-880+200
FB FA’!‘ FB% ngO

Fig. 3.1

A man of weight 880N stands a distance x from end A. The ground exerts a vertical force F, on
the plank at end A and a vertical force f5 on the plank at end B.
As the man moves along the plank, the plank is always in equilibrium.

(@) (i) Explain why the sum of the forces F, and Fyis constant no matter where the man stands
on the plank.
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(ii) The man stands a distance x = 0.50m from end A. Use the principle of moments to
calculate the magnitude of F.
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FA=gQZN
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(b) The variation with distance x of force F, is shown in Fig. 3.2.
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Fig. 3.2

On the axes of Fig. 3.2, sketch a graph to show the variation with x of force F.

(3]
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3 ArodPQis attached at P to a vertical wall, as shown in Fig. 3.1.
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Fig. 3.1

The length of the rod is 1.60m. The weight W of the rod acts 0.64m from P. The rod is kept
horizontal and in equilibrium by a wire attached to Q and to the wall at R. The wire provides a
force Fon the rod of 44N at 30° to the horizontal.

(@) Determine

(i) the vertical component of F,

44 in 30

vertical component = 201 ....................... N [1]

(ii) the horizontal component of F.

44 o5 90
(%8.LN)

horizontal component = ......................... ;8 ....................... N [1]

(b) By taking moments about P, determine the weight W of the rod.

Tow = TP«CW
WK 0-64 = 22% -6
W= coN
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(c¢) Explain why the wall must exert a force on the rod at P.

Nall must exenl a ]Covu balance 44cog 20 and Hee

extre 22N O). Weishl. fal it acivg  dawvweds.......

(d) On Fig. 3.1, draw an arrow to represent the force acting on the rod at P. Label your arrow with
the letter S. [1]
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