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Question (1.a):  (15 Marks) 
For the structures shown in Fig. 1, determine the 

reactions at the supports.  

Note: In your answer sheet, draw the final reactions (direction and 

magnitude) on the structures. 

                     

 
 

 

 
Solution: 

 
Part DE:  

          + 0  DM :    18(1.5) + 9(2) – Ey(3) = 0     Ey = +15   

             + 0  yF :     Dy + Ey – 18 – 9 = 0             Dy = +12  

 

Part ABCD:  

+ 0  CM :  Ay(6) + 12(3) = 0   Ay = -12       Ay = 12 kN      

   + 0  yF :  Ay + Cy – 12  = 0    Cy = +24     Cy = 24 kN     

  + 0  xF :  10  –  Dx = 0          Dx = +10   

 
Part EFG:  

+ 0  GM :    –15(9) + Fy(6) – 108(4.5) – 81(3) = 0   

                            Fy = +144         Fy = 144 kN      

   + 0  yF :     Fy + Gy – 15 – 108 – 81 = 0     

                            Gy = +60            Gy = 60 kN     

For the entire frame: 

0   xF :  10 – Gx = 0  Gx = + 10    Gx = 10 kN       

 

 

 

 

 

 

 

 

 

 

Chech: 

+   yF  Ay + Cy + Fy + Gy – 0.5(6+30)(12)  

             = –12 + 24 + 144 + 60 – 216 = 0    O.K 
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Question (1.b):  (15 Marks) 
For the structures shown in Fig. 1, determine the reactions at the supports.  

Note: In your answer sheet, draw the final reactions (direction and magnitude) on the structures. 

                     

 
 

 

 

 

 

Solution: 

 
  + 0  DM  for Part DB:   

 

          60(3) + Bx (6) – By(6) = 0   

 

                                Bx –  By =    -30   …… (1) 

 

   + 0  CM  for Part CB:     

           60(7) + Bx (2) – By(10) = 0   

                                Bx – 5By = -210   …… (2) 

 

   From (1) and (2)   

                  By = +45 kN     and      Bx = +15 kN                  By = 45 kN       and     Bx = 15 kN      

  0   xF  for the entire frame:     Ax – Bx = 0  Ax = + 15 kN                          Ax = 15 kN       

   + 0  yF  for the entire frame:     Ay + By – 20 – 60  = 0  Ay = + 35 kN              Ay = 35 kN       

   + 0  CM  for Part CA:    Ay (4) – 20(2) – MA = 0        MA = +100  kN.m      MA = 100 kN.m       

 

 Chech: 

+   DM  

35(8) –15(4) –100 – 20(6) + 60(3) + 15(6) – 45(6) = 0    O.K 
 

 

 

 

 

 

 

 

 

 
 

Question (3.b):  (10 Marks) 

 (3.b) Determine whether each of the shown structures is stable or unstable. If stable, determine whether it is statically determinate or indeterminate. If statically indeterminate, determine the degree of indeterminacy. 

 

 

 
 

            4 = 4                               6 = 6                       4 < 6                       2 < 3                     11 > 10 

     Stable + Det.                Stable + Det.              Unstable                Unstable       Stable + Ind. (1
st
 degree)       

             (1)                             (2)                      (3)                          (4)                        (5) 
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Question (2):  (30 Marks) 
For the beam and frame shown in Fig. 2, draw the normal force, shear force and bending moment diagrams. Note: All the reactions (except dx in the beam) are given. 

 

Solution: 
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Question (3.a):  (20 Marks) 
(a)  For the loaded truss shown above in Fig. 3:  

     (i) Determine the reactions at the supports. 

    (ii) Using the method of joints, determine the forces in all truss members.  

   (iii) Using the method of sections, determine the forces in members DE and FG (members 7 and 12).   

Note: In your answer sheet, draw the truss and put the force magnitude and the indication (T or C) on each member.   

 

 

 

 
 

Solution: 
 

(i) Reactions: 

+  yF  Hy = 0    Hy =  4            Hy = 0  

+  GM  Hx (3) – 20(3) = 0    Hx = +20  

                                                   Hx = 20 kN   

+  xF  Hx + Gx – 20 = 0   Gx = 0 Gx = 0   
 

 

(ii) Forces in members: 

Joint B:   +  xF  FBD - 20 = 0   F4 = FBD = 20 T       and     +  yF  FBA = 0   F1 = FBA =0                     

Joint A:                                                F2 = FAC =0       and     F3 = FAD =0                       

Joint C:                                                F5 = FCD =0       and     F6 = FCE =0                       

Joint D:    +  yF 0     F7 = FDE = 0    and   +  xF  0      F8 = FDF = 20 T        

Joint F:    +  xF  FFG (1/√2) – FFD = 0     FFG = 20√2      F12 = FFG = 20√2 T        

            +  yF  – FFE   – FFG (1/√2) = 0     FFE = -20     F9 = FFE =20 C    

Joint H:    +  xF  20 – FHE(1/√2)  = 0   FHE(1/√2)  = 0     F11 = FHE = 20√2 T  

                  +  yF   – FHG   – FHE(1/√2)  = 0   FHG = -20     F13 = FHG=20 C    

Joint G:    +  xF  – FGE  – FGF (1/√2)  = 0    FGE = -20     F10 = FGE = 20 C  
            

 

 

(iii) Forces in members DE and FG: 

 

                                                                                                             
    

 

  

 

 

Forces in member DE: 

 

 

 

 

 

 

 

+  yF  0:    -FDE /√2 = 0      

 F7 = F DE = 0  

Forces in member FG: 

 

 

 

 

 

 

 

+ 0  EM :    20(3) – (FGF /√2)(3)  = 0   FGF = +20  

  F12 = FGF = FFG = 20√2 kN T    
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