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Problem 1. (30 points) Consider the beam shown. Using the strong form of
the problem (beam differential equation + boundary conditions), find the

transverse displacement and moment fields.
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Problem 2. (30 points) The elements and nodes are numbered in the
structural model in the figure below. You are asked to

(a) Identify its degree of statical indeterminacy

(b) Systematically number the global degrees of freedom and element forces
Q using the simply supported beam model as basic system

(c) Write down the equations of horizontal and vertical forces as well as the

moment equilibrium at node 3.
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Problem 3. (30 points) Consider the structure shown below.

(a) Identify its degree of statical indeterminacy

(b) Systematically number the global degrees of freedom and element forces
Q using the simply supported beam model as basic system

(c) Write down the matrix equilibrium equations associated with free degrees

of freedom.
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Problem 4: (30 points) Consider the truss shown below. Write down the

matrix compatibility equations associated with free degrees of freedom.
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Problem 5: (30 points) With the assumption that all frame elements are

inextensible, the mechanism in the figure below has two independent free

displacement degree of freedom U, and U,. Determine the global

displacements at all nodes corresponding to unit values of U, and U, .
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Problem 6: (30 points) Consider the beam shown. Using the strong form of
the problem (beam differential equation + boundary conditions), find the end

shears V; and V5 and the end moment M.

wx/L




