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Q.1(a) Describe one force method of analysis by a suitable example.  [5] 
Q.1(b) Which method will you use to analyze a structure having high degree of kinematic indeterminacy? 

Explain why. 
[5] 

   
   

Q.2(a) Which method of solving simultaneous equations will you use when the coefficient matrix is banded 
and sparse? Explain why.  

[5] 

Q.2(b) Derive displacement transformation matrix for a beam member. [5] 
   
   

Q.3(a) State the stiffness matrix for a truss element in 2D.  [5] 
Q.3(b) Analyze the given structure using matrix method. Also find reactions. 

Consider EI as constant, 𝐸 = 210𝐺𝑃𝑎, 𝐼 = 700𝑥10  𝑚𝑚 . 

 

[5] 

   
   

Q.4(a) State the stiffness matrix for a beam element in 3D. [5] 
Q.4(b) Analyze the given truss structure using stiffness matrix method.  

Also find reactions and member stresses. 

 

[5] 

   
   

Q.5(a) Find the diameter of a circular column whose one end is fixed and other is pinned such that its critical 
load against buckling is 1000𝑘𝑁. Take 𝐸 = 210𝐺𝑃𝑎 and 𝐿 = 3𝑚. 

[5] 

Q.5(b) Explain when and why second order analysis is required. [5] 
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