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[image: image2.png]A nut on an outdoor piece of gym equipment cannot be turned with a spanner (wrench) because it has
rusted — see Figure A. A gym instructor, in tying to loosen the nut, attaches a rope to the spanner as
shown in Figure B. Assume the instructor pulls with the same force in both cases.
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pull rope
o spanner
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Figure A Figure B

‘The torque exerted on the nut in Figure B compared to that in Figure A

A sless
B, isgreater.
C.isthe same.

D.  depends on the length of rope used.
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[image: image3.png]A system with two pulleys and thres hanging mancs s in oquilibrium a5 shown below. The two outer
masses M ars equal Friction s negligible.

1 middic mass s pulled down a cerain disance and then released, what will happen 10 i?
A Hwill stay in the new position.

B, It vwill move even lover.

©. 1 will come back up to s riginal posiion and stop.

o

i will come back up past its original position and then oscillate about it




3

[image: image4.png]‘A body on a smooth horizontal suriace 15 attached 1o three spring scales P, Q and R as shown below. Lhe
body is in equilibrium with the scales pulling on it at the angles shown.
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[image: image5.png]Two small identical boats, P and Q, are towing a larger boat which has its engines switched off. The.
‘magnitude of the towing force exerted by cach small boat s . The directions of the forces are shown in

the diagram below.
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[image: image6.png]A bixd of weight W hnds &t e midpoint of & horizontal wire sirciched between two poles.  The
‘magnitude of the force exerted by each pole on the wi

The bird wil be in equilibrium if

A2





6

[image: image7.png]A metal disc is acted upon by a number of forces. The forces are allin the plane of the disc and the.
weightof the disc s negligible.

I which of the following situations is the die in equilibrium?

A 5. F

B





[image: image8.png]2 (@ () Define the moment exerted by a force F about a point P. You may draw a diagram if you
wish.

(i) State the unit of moment.

(3 marks)





[image: image9.png](b) The longarm of the car-park barrier shown in the diagram is a tube of mass 12.0 kg which s free
to rotate about a fixed pivot P near one end. A counterweight is attached firmly to one end of
the tube 50 that the barrier is in equilibrium with its long arm horizontal. Points C and T on the
diagram show the locations of the centre of mass of the counterweight and tube, respectively.

counterweight tube

\‘c

1030m| T60m





[image: image10.png]@

)

i)

Draw on the diagram the lines of action and directions of all the forces acting on the tube
and counterweight.

Caleulate the weight of the tube.

Calculate the mass of the counterweight.

& marks)





[image: image11.png]6

(a) The torque of a couple is given by
torque = Fs

() With the aid of a diagram explain what is meant by a couple. Label F and 5 on your
diagram.

(i) State the unit for the torque of a couple.





[image: image12.png](b)  The see-saw shown in the diagram consists of a uniform beam freely pivoted at the centre of the
beam. Two children sit opposite each other so that the see-saw is in equilibrium.
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[image: image13.png]Explain why

(i) the see-saw is in equilibrium,

(i) the weight of the beam does not affect equilibrium.

(3 marks)




[image: image14.png](c) The diagram shows the see-saw with three children of weights 400N, 250 N and 200 N sitting so
that the see-saw is in equilibrium.

400N 200N 250N

Caleulate the distance, d.

(2 marks)





[image: image15.png]4

(a) State the principle of moments.

(2 marks)

(b) The diagram shows a uniform metre ruler, AB, freely pivoted at its centre of mass.

A B

Explain what is meant by the centre of mass.

(1 mark)





[image: image16.png](€) A LON weight is placed on the ruler 0.30 m from the middle of the ruler towards A.

(i) Explain which way the pivot must be moved in order for equilibrium to be restored.





[image: image17.png](i) Caleulate the distance the pivot needs to be moved to restore equilibrium when the weight
of the ruler is 0.50N.

(5 marks)

Turn over b A5




[image: image18.png]Awaiter holds a tray horizontally in one hand between fingers and thumb as shown in the diagram.

P, Q and ¥ are the three forces acting on the tray.

(@ () State two relationships between the forces that must be satisfied if the tray is to remain
horizontal and in equilibrium.





[image: image19.png](i) If the mass of the tray is 0.12 kg, calculate the magnitude of the force V.

(i) Calculate the magnitudes of forces P and Q.

(6 marks)

(b) The waier places a glass on the tray. State and explain where the glass should be positioned on
the tray if the force, P, is to have the same value as in part (a).

(2 marks)

Turn over b




