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Please draw a around your answers. No calculators, cell-phones, notes, etc. allowed.
Good luck!

1. (8 pts) Write a 3 x 3 matrix equation discretizing the differential equation
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2. (8x4 pts) Show that [2 J is not positive definite using the following methods:

a) upper (left) determinants (e.g. principal minors)
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c) eigenvalues
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3. (4% 8 pts) The following parts involve projection onto the line |2 ¢. -
a) Find the projection matrix for the line. 3

(i.e. Find the matrix P so that Px is the projection of x onto the line.)
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b) Compute the distance from |1| to the line.
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c) Write one eigenvalue and eigenvector of the matrix P.

(Hint: no computation is required.)
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4. (5x3 pts) Complete the following for the truss system to the right:

a) Write the elongation matrix A.
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c) Draw the mechanisms corresponding the the nullspace elements from (b).

w@awﬁw
N\

s+ ! o ,
ey ey ] ! .
1 }\/ QC no rx S8 2 ’ V S A RS

B Y ’
N / o 2 /
(%}@%wm ofaun o No de 2 ) ( Rotat oy Ofouna NeN

H i
fut
{tall of

¢ Y
%



5. ({+4+8 pts) The following parts involve the spring system:

a) Write the elongation matrix for the spring system.
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b) Write the stiffness matrix for the spring system.
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c) Are eigenvalues used to solve equilibrium problems or oscillation problems?
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6. (5x4 pts) Let f(z) = { with integral F(z) = {

a) Compute the coefficients ¢, of the continuous exponential Fourier series for f(z).
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b) Use your answét from a) to get the coefficientsTor r =171z dz.

(Be careful with ¢p! It must be computed separately.)
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c) Use your answer from b) to get the coefficients for F(z — ).
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d) Use your answers from all of the parts above to compute the coefficients for the

sawtooth wave S(z) = F(z — ) + f(z) — F(z) fos b wa ;
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7. (6+6 pts) The parts below f =[1, 0, 1, —1, 1, 0]” is a discrete signal with length 6.
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a) Compute (only) the second discrete Fourier coefficient, ¢, for f. v .5 € )
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b) Use your answ
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8. (5+6& pts) In the parts below g = [go, g1, g2, g3] is a discrete signal with Fourier transform
c=11,i+1, =2, i+ 1]

a) What is the Fourier transform of g*?
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e FFT to compute the Fourier tra1 form of h = 95, Jo, 91, 91, 92» 92, 93, 93)-
(Remember that the inverse of DE'T matrix Fyy is equal to NF N)
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