
4-26 The bucket boom carries a worker who has a weight of 230 lb and mass center 
at G.  Determine the moment of this force about (a) point A and (b) point B. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Solution 
 
MA = FdA = 230 ∗ 12 cos 20 = 2594 lb.ft  
 
MB = FdA = 230 ∗ (12 cos 20 – 15 sin 30) = 869 lb.ft 

 
           3.776 
 
 



4-26 Using Cartesian vectors, compute the moment of each of the two forces acting 
on the pipe assembly about an axis passing through point O.  Add these moments and 
calculate the magnitude and coordinate direction angles of the resultant moment. 
 
 



4-26 
 
Position vector: 
 
 r1 = (0 – 0)i + (1.2 – 0)j + (0.8 – 0)k = {1.2j + 0.8k} m 
 r2 = (−0.4 – 0)i + (1.2 – 0)j +  (0.8 – 0)k = {−0.4i + 1.2j + 0.8k} m 
 
Moment about point O: 
 
M1 = r1 × F1 
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      = [1.2(−30) – 20(0.8)]i – [0(−30) – 30(0.8)]j + [0(20) – 30(1.2)]k 

      = {−52i + 24j – 36k} N.m  Ans 
 
 
M2 = r2 × F2 
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      = [1.2(−35) – (−10)(0.8)]i – [(−0.4)(−35) – 60(0.8)]j + [(−0.4)(−10) – 60(1.2)]k 

      = {−34i + 34j – 68k} N.m  Ans 
 
 
Resultant moment about joint O: 
 

(MR)O = Σ MO : (MR)O = M1 + M2 
    = (−52i + 24j – 36k) + (−34i + 34j – 68k) 
    = {−86i + 58j – 104k} N.m 

 
 
Magnitude: 
 

 mN147)104(58)86()( 222 ⋅=−++−=ORM   Ans 
 
Coordinate direction angles: 
 
  147

86cos −=α   α = 126o  Ans 
  147

58cos =β   β  = 66.7o  Ans 
  147

104cos −=γ   γ = 135o  Ans 



4-30 Find the resultant moment of the two forces acting at the end of the pipe 
assembly about each of the joints. 
   



4-30 
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M CR  

     = [24(−8) – 10(−6)]i – [15(−8) – 4(−6)]j + [15(10) – 4(24)]k 

        +[24(−10) – (−4)]i – [15(−10) – 9(−6)]j + [15(−4) – 9(24)]k 

     = {−396i + 192j – 222k} lb ⋅ in.  Ans 
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Also, one can find the resultant force FR = F1 + F2 = {13i + 6j – 18k} lb then find the 
moment about each point. 
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Magnitude: 
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4.4        Transmissib ility 
        of a Force 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sec. 4.4 
 
Principle of Moments 
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4-50 The chain AB exerts a force of 20 lb on the door at B. Determine the 
magnitude of the moment of this force along the hinged axis x of the door. 
 
 



4-50 
 
Force Vector: 
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     =  {11.814i – 11.102j  +  11.712k}lb 
 
 
Position Vector: 
 
 r = 3 cos 20oj + 3 sin 20ok = {2.8191j + 1.0261k} ft 
 
 
Magnitude of the moment along x axis: 
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       = 1 [2.8191(11.712) – (−11.102)(1.0261)] - 0 + 0 
 
       = 44.4 lb⋅ft   Ans 
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         =  j (2.82 ∗ 11.71 ∗ 1.03 ∗ 11.10) 
 
 − j (0 – 1.03 ∗ 11.81) 
 
 + k (0 – 2.82 ∗ 11.81) 
 
        k̂3.33ĵ2.12î4.44 −+=   



4-78 The resultant couple moment created by the two couples acting on the disk is 
MR = {10k} kip ⋅ in.  Determine the magnitude of force T. 
 



 
 
   +  MR = ΣMZ = 10 = T ∗ 9 + T ∗ 2     ⇒   T = .91 kips 
 
    = T ∗ 5 + T ∗ 6 
 
 
              11 T 
 
 


