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Question (1)a: (15 Marks) 
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xF :    -7.5 + Ax = 0     Ax = +7.5 kN                                                  Ax = 7.5 kN                                                                  

 + 0  BM :   – 10(13.5) + Ay (12) – 6(9) + 51 – 6(1)  = 0       Ay = +14 kN        Ay = 12 kN           

+ 0  AM :   – 10(1.5) + 6(3) + 51 + 6(11)  – By (12)  = 0      By = +10 kN         By = 10 kN            

     Check:      yF – 10 + Ay – 6  – 6 + By = – 10 + 12 – 6 – 6 + 10 = 0   O. K.         

 

 
 
 
 
 

Question (1)b: (15 Marks) 

Start with Part CED   

  0   xF         Cx = 8 kN  

  + 0  DM        Cy = 28 kN  

     + 0  yF        Dy =  8 kN  

Another solution: 
Start with Part ACDE and  

Take moment about D 

                       Ay = 14 kN  

Another solution: 
Part DB:  

-    + 0 
B

D
DM : MB –By (4) = 0 

    MB = 4By   MB = 4 By   …. (1) 

Entire (Total) Structure   

-    + 0  AM :       36 (6) – 8(5)  – By (12) + 4By  = 0      

                                By =  22                     By = 22 kN       

                    From (1)      MB = 4By = 4 (22) = 88        

                                                                 MB = 88 kN.m       

-    0   xF :        Bx – 8 = 0                      

                 Bx = +8                                    Bx = 8 kN       

-     + 0  yF :        Ay + By – 36   = 0           

                 Ay = 14                                    Ay = 14 kN       

 
 

2  

5 m 

4 m 

8 kN 
6 kN/m 

A C B 

2  2  2  

D 

E 

36 kN 

  Ay=14 kN 

  Bx=8 kN 

  By=22 kN 

 

  MB=88 kN.m 

Final Reactions 

3 2.5 3 m 

 

1.5 1.5 2 

4 kN/m 

 

51 kN.m 

A 
 

2 kN/m 

   
B 

10 kN 

 7.5 kN 

 
  7.5 kN 

 

12 kN 

 

10 kN 

 
Final Reactions 

 

3 2.5 3 m 

 

1.5 1.5 2 

4 kN/m 

 

51 kN.m 

A 
 

2 kN/m 

   
B 

10 kN 

 7.5 kN 

 
6 kN 

 

6 kN 

 

Ax 

 

Ay 

 

By 

 

With my best wishes 

                  Dr. M. Abdel-Kader 

2  

5 m 

4 m 

8 kN 
6 kN/m 

A C B 

2  2  2  

D 

E 

5 m 

4 m 

8 kN 
6 kN/m 

C 

2  2  

D 

E 

36 kN 

  Cy=28 kN   Dy=8 kN 

  Cx=8 kN 

4 m 

A C B 

4  4  

D 

  Ay=14 kN 

  Bx=8 kN 

  By=22 kN 

 

  MB=88 kN.m   Cy=28 kN   Dy=8 kN 

  Cx=8 kN 



 

Question (2)a: (15 Marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question (2)b: (15 Marks) 
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Question (3)a: (20 Marks) 
 

Solution: 
 

(i) Reactions: 

+  yF  Hy – 5 = 0  Hy =  5       Hy = 5 kN   

+  GM  Hx (3) +10(3) – 5(6) = 0    Hx = 0 

                                                   Hx = Zero  

+  xF  Hx + Gx + 10 – 10 = 0   Gx = 0 Gx = Zero   
 

 

(ii) Forces in members: 

Joint B:   +  xF  FBD + 20 = 0   F4 = FBD = 10 C       and     +  yF  FBA = 0   F1 = FBA =0                     

Joint A:                                                F2 = FAC =10 T       and     F3 = FAD =0                       

Joint C:                                                F5 = FCD =0       and     F6 = FCE =10 T                       

Joint D:    +  yF 0     F7 = FDE = 5√2 C    and   +  xF  0      F8 = FDF = 5 C        

Joint F:    +  xF 0               F12 = FFG = 5√2 C      and    yF 0          F9 = FFE = 5 T    

Joint H:    +  xF 0       F11 = FHE = Zero       and         +  yF   0        F13 = FHG = 5 T    

Joint G:    +  xF 0         F10 = FGE = 5 T  
            

 

 

 

 

(iii) Forces in members DE and FG: 

Forces in member 8 (DF): 

 

                                                                                                             
    

 

  

 

 

 

+ 0  EM :    10(3) – 5(3) + (FDE)(3)  = 0      FDE = -5               F8 = FDE = 5 kN C    

 

 

 

(b)   

 

 

 
 

 

Stable + Stat. Indet.       Unstable                         Unstable                         Unstable                    Unstable               

 to the 2
nd

 degree.   

          (1)                          (2)                           (3)                                 (4)                          (5) 
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