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Problem 1:


Read the following statements carefully then complete sentences by the appropriate phrases and/or words:

1.1 The tendency of a force to rotate a body about an axis is called the moment   of the force.

1.2 The cross product of a position vector r with a force F is a measure of the  tendency  of the force to rotate the body about a  point.

1.3 The mixed triple product uaa .  ( r x F )  gives the moment component of force F about 

axis defined by the unit vector uaa.
1.4 Two forces acting on a body are called a couple if they are equal but opposite. This system of forces is also called a free moment vector as the moment caused depends only on perpendicular distance between the two forces but does not depend on the points of applications of the two forces.     

1.5 The number of unknown support reactions for a given support depends on the number of linear and/or angular movements the support will prevent. For example a fixed support for 2D problems has only three reactions of which two reactions are forces and one reaction is a moment.

1.6 A general group of forces, moments and couples can be reduced to an equivalent force couple system  ( that is: a single force vector  and single moment vector)  that can be placed at a particular point on a structure. The magnitudes are obtained from sum of forces and moments, and the point of application of the equivalent system is obtained from the principle of moments.

1.7 For a set of forces F in two dimensions, the expression F) ]p   = [F ] x* is called the principle of equivalency of moments. This principle is used to determine the value of x* as measured from a selected reference point called p.
1.8 Determine the equivalent resultant force FR and its location measured from the fixed support at A for the following bar that has load distribution w= 2.5 x3.
FR = ∫ dF = ∫ w(x) dx = [2.5/4] x4   = 160 kN (  ).

x*   = ∫ x dF/ 160. =  3.2 ft [measured from A].
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Problem 2:



If the 3D pipe shown in Fig. 2 is fixed at support A, determine all the support reactions using the vector method of equilibrium conditions. 

Hint: Equilibrium equations are a) F =0; and b) Mp = MA  + [M(F)]A = 0.


Fig. 2:
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Calculation of support reactions A and MA:

F1  = 0:    A + F1 + F2 = 0     

A = - (F1 + F2) = -200 j + 150 k.  (N).

MA  = 0:    MAri x Fi  = 0  


MA = -2 j x (-150 k) – (2.5 i +3 j – 2 k) x (200 j) = 300 i – 500 k – 400 i

      =  -100 i – 500 k.  (N.m)

Problem 3:



Knowing that a truss is composed of two force members, study the truss shown in Fig. 3 then: 

· Analyze geometry and determine the value of h.

· Determine all zero force members.

· Determine the force FAB in member AB

· Use the method of joints to determine FBE in member BE.

 Fig. 3:
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· Geometry analysis: 

l = 24 sin ft.

h = [ (3)2 – l2  ]1/2 = 9.15 ft.

based on the value of  and other angles around B

· Zero force member: only member BD.

· Member AB is a two force member [ see the direction of the force FAB]:

D/(l+h) = sin 45 o. Then d = (9.231+9.15) (2)1/2/2 = 12.9973 ft.

(CCW) ME = 0: 300(13 +9.15) + 300 (9.15) + A d = 0


Then reaction A = force FAB  =   - 722.5 lbs (T).

FBD at joint B:

FX = 0: FBE  sin  722.5([2]1/2/2) +300 = 0

Then:

FBE = 297.2 (T).

Problem 4:



The beam ADB shown in Fig. 4 is supported by a pin support at A and a cable DCB running over a smooth pulley.  For the load given:

· Draw the separate FBDs of the pulley and the bar ADB.

· Determine the tension in the cable

· Determine the support reactions at A. 

Fig. 4:
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FBD of ADB:

tan-1 (6/80 = 36.9o .

See the dimensions on the given problem,

MA = 0:  With CCW directions positive

T(4) + T sin 

Thenlbs  (tensile).

From sum of forces along x- and y- directions:

Ax = 214.0 lbs.

Ay = - 128.43 lbs (down)
Problem (  ) - continued:
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