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Length of examination: 75 Minutes. Closed Books. Non-programmable calculator only. Draw Free Body diagrams where applicable. The total marks for this exam are 30. 
	
	


I
(12 Marks)
The sketch shows an aircraft engine attached to the wing of a plane which is climbing at an angle of 15o. The forces on an engine are (Figure 1):

a. The engine thrust T = 15 kN
b. The Weight W = 5 kN
c. The drag D = 1.5 kN

1. Reduce these forces to an equivalent force-couple system at the engine mount (point A)(8 Marks)
2. Reduce these forces to a single resultant force and determine the location x of the point C where the line of action of this force intersects the line BC. (4 marks)
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[bookmark: _Ref243898707]Figure 1
Solution:
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II
(11 Marks)
A weight W = 2.1 kN is supported by a tripod of 3 bars arranged as shown in Figure 2:

1. Write the forces in bars BA, CA & DA as vectors. (6 Marks)
2. Determine the forces in BA, CA & DA. (5 Marks)

[image: ]
[bookmark: _Ref243905326]Figure 2




Solution
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III
(7 Marks)
Add forces to make the following sketches into proper Free Body Diagrams.

1. Roller supported by bar and cable, force P applied. B is a pin joint. Assume frictionless contacts. (3.5 Marks)
 (
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2. D is a frictionless slide, AB is a cord. C & E are pin joints. (3.5 Marks)


 (
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