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Mech417 HW  assigned 2/26/08, hardcopy due at “In Box” 
 
Part 1 due March 13, 2009, 5pm 

1.  For each of the following four problems, state the essential boundary conditions at each 
support.  Give the packed binary flag that would indicate the presence of each. (Do not solve 
any of the four.) 
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2. The Matlab 5-th degree beam analysis script (L3_C1_Quintic_BoEF.m) has data and output  
for the Buchanan Example 4-8 on the class download page.  Cut and paste the text file data to 
represent the new boundary conditions in problem 4-9 below.  (That is, modify the BC flags in 
file msh_bc_xyz.tmp and the BC values in msh_ebc.tmp.)  Execute the script with a single 
argument of zero (no points sources supplied).  Compare the shear and moments to the exact 
values below.  The plots produced have png extensions and can be copied and pasted into a 
MS Word report. 
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3. Use the above script to solve the fixed-roller-fixed beam below (EI=1). 
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4. Many problems involve constraints between degrees of freedom at different nodes.  The two 
problems below each have the same constraint equation between ݒ஻_௧௢௣ and ݒ஻_௕௢௧௧௢௠.  What 
is that constraint equation?  (Do not solve) 

 
 

Part 2 due March 17, 2009, 5pm 
 

1. A triangle in physical space is defined by three coordinate pairs, ሺݔ௞,  ௞ሻ, (in counter-clockwiseݕ
order).  It has a physical area of A.  The x any y positions are interpolated parametrically over 
0 ൑ ,ݎ ൑ ݏ 1 using ݔሺݎ, ሻݏ ൌ ∑ ܰሺݎ, ௞ݔሻ௞ݏ

௘ଷ
ଵ , etc. for y(r,s), where ଵܰ ൌ 1 െ ݎ െ ,ݏ ଶܰ ൌ ,ݎ ଷܰ ൌ  .ݏ

a) Evaluate the x position at r=s=0 in terms of the data ݔ௞
௘. 

b) Evaluate the x- and y- coordinates along s=0 (as a function of r) in terms of ݔ௞
௘ and ݕ௞

௘ 
c) Find the x-centroid, ݔҧ , where ݔҧ ܣ ൌ ׭   using a three point quadrature rule tabulated ܣ݀ ݔ

below.  It can be shown that the determinant of the Jacobian of the geometric 
transformation is the constant  |J| = 2A (dx dy = |J| dr ds). 
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