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Q.1 Derive the expression for displacement vector transformation (local to global ordinate system) in two

dimensional coordinate system for a bar element. 3

Q.2 Derive the expression for displacement vector transformation (local to global ordinate system) in three

dimensional coordinate system two for a bar element. 3

Q.3 Derive the expression for global stiffness matrix in two and three dimensional coordinate system for a bar

element. (3.5%4)
Q.4 Compute the stress expression for a bar element in plane and space coordinate system. (2X2)
Q.5 Derive the bar element equation from potential energy approach. 4

Q.6 Determine the nodal displacement, forced in each element for the bar assemblage shown in figure.1 (a) and

(b), using direct stiffness approach. (3X2)
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Element-1 Element-2 Element-1 Element-2 Element 3
Steel Aluminium Steel Aluminium Concrete
Length Lyee = 3000mm Lauminium= 2500 mm Length
Cross-section area Aeei= 200 MM?, Apjuminium=150 mm? Lsteel = 3000MM  Lauminium= 2000 MM Leanerete = 3000Mm
Elastic modulus ESteel =3 times EAluminium Cross-section area Asteel= AAiumiru'um :Aconcreie =200 mm?
EAluminium: 70 GPA Elastic modulus EStee] =3 times I':.d‘IumEﬂium:‘io times Ecancrete
Applied load at Node-3 is 30kN. Ealuminium= 60 GPA
End support at node 1is fixed. Kspring =400 KN/m
Applied load at Node-3 is 50kN.
Figure:1(a) End support conditions; Node 1and 4 are fixed.

Figure:1 (b)



