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Problem 1. (30 points) Consider the cantilever beam with the rigid end zone shown.
Using the matrix displacement method, find the stiffness matrix of the structure with
the rigid end zone (with respect to dofs d;, d,, d3). Suggestion: find the stiffness
matrix for the simple cantilever to the right, than use the REZ transformation matrix

to find the stiffness matrix for the beam with the rigid end.
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Problem 2. (5 points) Consider the structure shown. Cables can only resist tensile
forces (compression strength = 0) and do not carry shear forces or bending moments.
Sketch the axial load, shear force and bending moments in the horizontal cantilever

beam for the two temperature differentials shown.
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Problem 3. (S points) Consider the structure shown below. (a) If you assembled the
10x10 stiffness matrix of the 10 unrestrained degrees of freedom and tried to invert it,
what would happen? Why? (b) If you found the eigenvalues and eigenvectors (mode
shapes) of the 10x10 stiffness matrix of the 10 unrestrained degrees of freedom, can

you give one “easy” eigenvalue and sketch the corresponding mode shape?
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Problem 4: (30 points) Consider the beam shown. Using the strong form of the
problem (beam differential equation + boundary conditions), find the end shears ¥;

and V3 and the end moment M;.
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Problem 5: (30 points) The structure shown below was solved using the matrix
displacement method (£ = 200,000 MPa). The resulting unknown displacements were
found to be:

u, 0.09982 mm .
v, p =4 —4.996 mm
A —0.000534 rad

Write down the matrix expression for the element end forces of element bc. Write
down the expressions for the six element forces as a function of E, 4, I, L, w, uy, v,

6, but do not substitute the numerical values.
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