Mechanical Equilibrium Test 2012

Q1 [4 marks]
Consider the design features of a formula one racing car that help to prevent it from toppling over
when taking bends at high speeds.
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Carefully describe and explain what happens in terms of STABILITY.
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Mechanical Equilibrium Test 2012

Q2 [6 marks]
Physicists have shown mathematically that when an object is launched from the ground it will
cover a maximum distance if it has an elevation of 45° above the horizontal.

However, a shot-putter knows that a maximum distance can be obtained when the shot is
released at an angle of 42° above the horizontal.

2a) Ignoring the effects of air resistance, carefully illustrate the trajectories of shots released at
45" and 42 at the same speed (on the diagram below).
45°
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(2marks)

2b) Describe the most significant factors that will influence the optimum angle of release of the
shot to achieve the maximum range.

¢ TWAE of FLIGHT (enNHANCED BY ReEEASE Alove GrRNND)

2c) Illustrate the difference that air resistance will have on the trajectory of the shot
(i.e carefully construct both the "actual" and "ideal" trajectories on the diagram below).

(EXAGERATED)

ACToRL (2marks)
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Q3 [6 marks]
A set of traffic lights weighing 200 N is suspended by means of two cables affixed to buildings
adjacent to the intersection, as shown in the diagram below:
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Calculate the tension in each cable.
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Q4 [/ £ marks]

A uniform 16 m ladder weighing 35 kg rests against a smooth wall at a point 12.5 m above the
ground. A 75 kg man climbs three quarters of the way up the ladder when it just begins to slip.
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4a) Sketch a vector diagram (in the space above) to illustrate the relationships between the
forces acting on the ladder prior to slipping. (2marks)

4b) Determine the force acting on the wall.
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4¢) Determine the reaction force acting on the ladder by the ground.

TrANIWL TONAL BERVILIBRIGM ¢ éf*: =0

i’_ {e1s
USING TAaN X = Fy 5717

(4marks)
4d) Determine the limiting friction preventing the ladder from slipping.
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(2marks)

4e) Use a series of diagrams (or graph) to show how the force on the ladder at the ground varies
as the man climbs up the ladder.
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Q5 [6 marks]
An archer fires an arrow at a speed of 33.0 ms™ at an angle of 25% to the horizontal, so that it hits

an apple as shown in the diagram below.

Using the information provided, find the horizontal distance, X covered by the arrow.
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