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Show your work! No calculators! Please draw a around your answers!

Please do not write on your desk!
1. (10+4) Consider the differential equation u” +2u'+3u =2  4(0)=0 u{4)=0

(a) For h =1, write the difference equations for the differential equation in the '%na,trbz’fom
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(b) Verify that u = | —4 | is a discrete solution to the above differential equation in (a).
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2. (44+4+4+4+4) Given the following truss
(a) Find the elongation matrix A. ie. e= Au.
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(b) Explain why thf; truss 1s un.stabl'é. S
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(¢) Find a basis for the null space of 44&
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(d) Draw the mechanism(s) corresponding to the basis element(s) of the null space of A.
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(e) By addiug the least number of bars, make the truss stable. i’rove the stabilit of the new

truss.(Draw the bar(s) on the actual truss.) [ o we add bars ﬂ cm@} E} O?F\& aBDI
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3. (10pts) Consider the spring“mass system in the figure with three masses
iy = 5,Mms = 1,m3 = 3 and three identical springs with spring constant
equal to 1. If the system is in equilibrium, find the displacement of each mass.

*C?o

We need 4o =dlve R*b{:? _ oy [ -
5 -4 - 53;425‘}‘,22_ {@ =1 Q; {4? RL-‘rQ‘ ¥ i—ﬂ
-1 Ofg BRI k=10 | -1 =104
\&')R‘ﬁ O O | EQ} ug:{Q\g/

O ] 10 T
V= =2 AN =0

4.(1pt each) (a) A square matrix A satisfies the equation A® = 94, its eigenvalues are
0,-3,+3

(b) In this course (and mechanics in general), equations of the type Ku = f appear
in £Qut tlj rEurn type problems, whereas eigenvalue problems Ku = Au appear in

O Hcm fo’a) type problems.
(¢) In LU-decomposition of a square matrix A, the diagonal of the lower-triangular matrix L
and the diagonal of the upper-triangular matrix U are D i/ ()-F’ﬁ
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(d) TIndicate a subject/a type of problem in which symmetric matrlces appear:
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w%.’r +2, 0<z<xw )
and g(z) = sin(z) — cos(2z)
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(a) For NV = 4, discretize f(z) and g(z) on [0,27] to get ? and 7. (__~4fl_ | %{Vl °1

5. (4-+4-+4+4)Given f(x) = { . - .
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(b) Find DFT of f and 3. We need -+ mH{pf with ;L}E'; i
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6. (6+5+5) Functions f(x),g(x) and k(z) in this problem are all 27-periodic. In each case,

find the complex Fourier series for the given function.
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7. (3pts each) This problem has unrelated parts.
(a) Compute the complex Fourier Series of function f{z) = 7.

’(PCX) —T Co=T  Cp=0 —F@r all ke Z  kF(O.
(b) Compute the complex Founer coefficients ¢p, ¢1, ¢ of g(a:) == cos(2z) sm(Sx)
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(c) Compute the real Fou_rler Series of h{z) = cos®(z).
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(d) Compute the real Fourier Series of &(z) = sin(z — Z).
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(e) Find a function on [—, 7], which is orthogonal to §(z) with respect to the complex inner
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(f} For N = 3, find a vector c such that c®c = 2 (Com?c?*én:} wWise Pfoagfﬁc‘:t{)
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Bonus(5pts) Produce a valid MatLab code for the following.

(a) 100x100 Identity matrix.
BNN e%e( 120)

(b) 100x100 Centered First Difference matrix with b =
S C=eplz([0-1 2ero5(1,98) ], L0 €roé( 983 )
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(c) Plot sin(F —|- x from 0 to 27

S X = ]mspace (0,27, 10);
> a’" 3N (X))

> plot (%, Y)




