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Show your work! No calculators! Please draw a

Please do not write on yvour desk!

box | around your answers!
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2. (5 pts) Provide a boundary value problem (a dilerential equation with boundary conditions)

for an unknown function «(x) over the interval [4,10] whose discrete/matrix version is the

following matrix equation: - Su & 2 ;:; .
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_E'm!fﬂn-ut ﬂ'_m_f'r* TR IR | &
2 6 %
Assume the interval [4, 10] is divided into equal subintervals of length h. What is h?
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3. (10 pts) The spring-mass system to the right has ¢; = 1, e = 3, ¢35 = 2, g"—'
.
- . i 3 ] )
and ¢4 = 5. If the system balances with the displacement vector u = | _| then - E
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what is the external force f = [f being applied at the masses?
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4.(1424243+44444=20pts) Given the flunctions f(r) and glx) with the complex Fourier
seres
flz) = =5+ (1+ 2i)e™® — 3e'™ 4 4ie™™

gle) = T—e" —e¢

Calculate the Fourier series for the following:
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(d) The anti-derivative F'(x) of f(x) + 5 whose constant Fourier coefficient is 14,
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(f) The square g°.
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(g) Are the functions f(xr) or g(x) real-valued functions? That is, do these functions produce
real values if h real? E\.I:-huu wm ANSWer.
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5. (10pts) A blue jeans company’s unit cost for a pair of blue jeans is 9 TL when company

produces 1 million units. The unit price drops to 7 TL when 2 million units are produced.
Suppose the unit price is modelled by the function a/x where x represents the units produced

(in millions). What is the least squares best value of a?
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6. (B+12=20pts) The spring-mass system to the right oscillates as
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where u(t) gives displacement ol the masses from equilibrinm. gti
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(b) If m; =3, ma =2 and ¢; = 17, find the spring constants c; and cs.
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T.(84+2410=20pts) The following parts are about truss systems.

(a) Write the elongation matrix for the truss system to the right.
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Explain why or why not using the elongation matrix vou wrote down in (a). \
b
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(c) Draw a truss system which has the following elongation matrix.
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8.(3+2=>5pts) The following parts are about the function
flx) = 8(x - %} d(x 4 ;} for —-w<zr<m.

(a) Calculate the complex Fourier coeflicients of f.

com (700 €™ e = 5 86— §TO i g
- o ia ) )

=%’(E‘:ﬁﬂ — e
Y (5% = ion B) it i T))
; C‘aﬁ €. = ©

- - - | &
o =0 e, = M &Se T M =2 et ‘"-w-(-ﬁ*-'?i?

-T

(b) What can vou say about the real Fourier series of f7

Since the complex Fourier series s pure '*Mﬂ-ahlfa
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9.(24+8=10pts) The following parts are about the function f(r) = lun{.r 4 -[] for 0 xr < 27.
(a) Discretize f by dividing the interval [0, 27) into 4 pieces. Denote the resulting vector by t.
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(b) What is the discrete Fourier transform of t7
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11.(1pt) What happens to a vertical 1-dimensional spring-mass system if a horizontal force is

applied? wiuld
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Bl.(3pts to course grade) A spring-mass system has the following stiflness matrix.,
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Fill in the missing numbers and draw a spring system with this stiffness matrix (include values
for all spring constants).
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B2./2pts to course grade) Find the vector k so that for any f with Fourier transform
o :

A
o 3 €2 3| the convolution f® k will have Fourier transform |0 ¢ 0 r-;l

Recall that, for any column vectors £ and g of length N, the following formula holds:

Fy'(f@g) = NF(T) - Fy'(g),

where the product on the right multiplics corresponding components.
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