HOO – AS Physics – 7.6

AS Physics - 7.6 Equilibrium Rules
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2 Figure 2 shows a dockside crane that is used to lift a container of mass 22000 kg from
a cargo ship onto the quayside. The container is lifted by four identical ‘lifting’ cables
attached to the top corners of the container.

Figure 2
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2 (a) When the container is being raised. its centre of mass is at a horizontal distance 32m
from the nearest vertical pillar PQ of the crane’s supporting frame.

2 (a) (i) Assume the tension in each of the four lifting cables is the same. Calculate the
tension in cach cable when the container is lifted at constant velocity.
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(2 marks)

2 (a) (i) Calculate the moment of the container’s weight about the point Q on the
quayside. stating an appropriate unit.

(3 marks)
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2 (a) (i) Describe and explain one feature of the crane that prevents it from toppling over

2 (b) Each cable has an area of cross-section of 3.8 X 107" m’.

®)

when it is lifting a container.

(2 marks)

(i) Calculate the tensile stress in each cable. stating an appropriate unit.






Q2 from Jun ‘09

[image: image4.png]File Edit View Document Tools Window Help

B& S 2% /8O0 %o F o

2 (a) (i) State the difference between a scalar quantity and a vector quantity.

(1 mark,

2 (a) (i) State two examples of a scalar quantity and two examples of a vector quantity.

scalar quantities .....

(3 marks,

vector quantities ...

2 (b) Figure 1 shows a ship fitted with a sail attached to a cable. The force of the wind on
the sail assists the driving force of the ship’s propellors.

Figure 1
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2 (b

-.horizontal line

The cable exerts a steady force of 2.8KN on the ship at an angle of 35° above a
horizontal line.

(i) Calculate the horizontal and vertical components of this force.

horizontal component of force ...

vertical component of force .................
(2 marks)
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Q2 from Jan ‘09
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REMEMBER:
These three forces are in equilibrium.

. . hypotenuse
Draw a triangle of forces to find T and «. b spposite =
| t =0
T | adjacent

Pythagoras’s theorem:
F=15N For a right-angled triangle
as shown: h? = 02 + a2

ing =2, =2
smﬁ—h,cose h

tan g = g (sohcahtoa)

: =2

W =20N



