Forces and Couple Question
I received the following question as a homework assignment but as I am an Aeronautical students and Mechanics is not my strong point and also my lecturer isn’t the best at explaining things out I am not sure what to do. I understand part (a) and I know parts of part (b) but I am not entirely sure. I would be very grateful for some pointers even though this may seem easy to some people.  Thanks guys 

8. Fig 6 shows a system of forces and a couple applied to a rectangular plate ABCD.

 (a)   Express the four forces in term of their component in the x and y direction.
(b) Replace the forces and couple by an equivalent system consisting of a couple and a resultant force acting at A. Show clearly the magnitude and direction of the forces
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Replace the forces and couple shown by a second equivalent system consisting of a resultant force only. Place the origin of the x-y coordinates at A and determine where the resultant crosses the x axis.
                                                Fig 6

What I think the answer is ???

(a) Force at B  Horizontal = 10cos40 = 7.66KN

                          Vertical = 10cos50 = 6.43 KN

      Force at D  Horizontal = 4 cos90 = 0KN

                         Verticle = 4KN

       Force at E Horizontal = -6KN

                        Verticle = 6cos90 = 0KN

            Force at F    Horizontal = 5 cosα              tanα = 300/400   α =36.87

                                                     5cos36.87 = 4KN

                                      Verticle = 5sin36.87 = 3 KN

(b) Resultant horizontal Force = 7.66 -6 + 4 = 5.66KN

Resultant Verticle Force = 6.43 +4 – 3 = 7.43 KN
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Therefore resultant Force acting at A = 

      (5.66) 2 + (7.43) 2  = 87.23     therefore resultant force = 9.34

The angle the resultant force makes to the x axis at point A is 

Tanα=o/a = 7.43/5.66      α = 52.7

The moment acting at B = Force x perpendicular distance.     Tan50 = 0.5m/x         

                                                                                                         x = 0.4195m
= 10KN x [(0.5) 2 + (0.41955) 2]   =    4.26KNm

But clockwise moment so    =     -4.26KNm

The moment at D = Force x perpendicular distance

= 4 x 1.5 = 6KNm

The moment at E = Force x perpendicular distance 

 = 6 x 0.5m = 3KNm
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The moment at F = Force x perpendicular distance

 = 5 x p                 p= perpendicular dist

????

(c) Not sure if part b is right and have never seen a question like this before, so don’t have a clue what to do.

Please can you check to see if part (a) and (b) is correct and if it isn’t please can you tell me where I’ve gone wrong and what the right solution is. Also can you tell me how to attempt part (c) and what the answer should be.      THANKS

