MAR 610
Spring 2009

Problem Set # 3

1. Calculate the Fourier Transform defined by g (o) :2i _[ dtf (t)expt' !
71. —00

of the following functions:

A f=58(t-t,)

B. f= exp(—ltt—l)
c. fﬂmHﬁﬂ
D. f=H()

where H(t) =1 for |t|<t,
H({t)=0 for |t|>t,
E. f=1

2. Calculate the Inverse Fourier Transform defined by

f(t)= I dwg(w)exp™ of the following functions

—00

A g=d(w-ay,)
B. g=cos(at,)
C. g=sin(mt,)
D g=H(w)

where H(w) =1 for |o|< a,
H(w)=0 for |o|> o,

3. Suppose a turbulent velocity field u” has the autocovariance function
2/ 2
1 2 -7°/1,
R(r)=<u'*>e /%

where 7 is a constant with units of time.
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(a) What is the autocovariance function?

(b) What is the structure function?

(c) What is the normalized autospectra, i.e. Fourier transform of autocovariance
function? (See answer to problem 1c.)

(d) What is its turbulent integral scale?

(e) What is the autocorrelation function and spectrum for acceleration

. ou
fluctuations —?
ot

(F) What is its Taylor microscale?

1

. . > m
4. Suppose a turbulent velocity u’ with an rms value <u'* >2=4-10"*— has the
sec

following frequency spectrum

O, (w)= A for w<a,
O, (0)= Bo™? foro20>a,

with @, =.1rad /sec and e, =10rad /sec

Calculate A, B, the temporal integral scale and microscale, and the rms value of
1 1

the acceleration < (%J)2 >2



