Statics
1.
Two forces of 100 N and 300 N respectively act at 


(a)
an angle of 60o.


(b)
and angle of 120o.


In each case find the resultant force in magnitude and direction.

2.
A 100 N weight hangs on a long string.  The string is pulled sideways by a horizontally applied 50 N force.  


Sketch a diagram of the arrangement and calculate the angle that the string makes with the vertical.

3.
A bridge of mass 10 tonne is 20 m long.  It is supported at each end.  A 2 tonne car is on the bridge, the c.of g. of the car being 5 m from one of the supports.  Calculate the force on each support.  (g = 10 Nkg-1)

4.
A block of weight 20 N sits on a rough horizontal plane.  It is pulled steadily along by a string held and maintained at 45o to the horizontal.  If the coefficient of dynamic friction is 0.6, calculate the tension in the string.

5.
Before releasing the rope attached to a Land Rover, a parascender briefly travels horizontally at uniform speed.  The forces on his harness due to the parachute (P), and the rope attached to the Land Rover (F) are shown in the free body diagram below.





(a)
Add to the diagram the missing force assuming the mass of the man to be 100 kg.


Using a scale diagram, or otherwise, find the magnitudes of forces P and F.


(c)
What are the two forces acting on the parascender after he has released the rope attached to the Land Rover and he is descending at constant speed?

6.
The diagram shows a uniform drinking straw of length L balanced in a cylindrical beaker of diameter d.





Explain why the straw will only tip out of the beaker if L > 2d

(b)
Assume now that L > 2d and that all points of contact are smooth.  Draw in the three forces acting on the straw.


(c)
Show that if equilibrium occurs when ( = 30o, then


Explain whether or not the equilibrium is stable.
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