M.E. Ph.D. Qualifier Exam
Fall Semester 2003




l. A ngid walled infinitely long p1pe is fi |
sound speed ¢, and density p, and the

P: <p;. The interface between the two fluids is at y =
one dimensional



in the farfield as 3 function
the distance from the zy=

» and r would it be reasonable
field of a vertica] dipole?




3. Consider a transient plane pressure wave Incident on a 3mm thick aluminum

angle of 60° as shown in the figure. The incident pressure signal p,(r) has a broad fre
spectrum in the 1-10kHz range as seen from its spectral density given below.

b) Qualitatively estimate and sketch the transmitted pressure signal p(7) in time domain.
Explain your reasoning.

The properties of air are Pair= 1.3 kg/m’, ¢, = 340 my/s. The material constants for aluminum are
given as p,, = 2700 kg/m’, Young’s modulus, £ = 72x10° Pa, and the Poisson’s ratio, v = (.34.
Note that the flexural wave speed in a thin plate is given by the dispersion

ER
relationc , (w) = (——B——)m\/a) , Where 4 is the plate thickness and B = 5— 1S the flexural
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b) Qualitatively estimate and sketch the transmitted pressure signal pA1) in time domain.
Explain your reasoning.

The properties of air are Pair = 1.3 kg/m’
given as o = 2700 kg/m’, Young’s mo
Note that the flexural wave spee

» Cair = 340 m/s. The material
dulus, £ = 72x]10° Pa, and the

Poisson’s ratio, v = 0.34.
d in a thin plate is gi

ven by the dispersion

3
relationc , (w) = (———B )"V, where A 1s the plate thickness and B = £k 1s the flexural
pl 2
rigidity.

10kHz

Frequency



b) Qualitatively estimate and

sketch the transmitted pressure
Explain your reasoning.

signal pr(t) in time domain.

) Cair = 340 nv/s. The material co
S, £ =72x10’ Pa, and the
the flexural wave speed in a thip plate is given by the dispersion
3
relationc , (w) = (-——B——)IM Vo » Where 4 is the plate thickness and B =27 >
hp,, 12(1-v%)
ngidity.

nstants for aluminum are
Poisson’s ratio, v = (.34,

1s the flexural

P

1kHz

10kHz

Frequency
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Explain your reasoning.
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b) Qualitatively estimate and sketch the transmitted pressure signal p(1)
Explain your reasoning.

The properties of air are p,, = | 3 kg/m’, ¢, =
given as p,, = 2700 kg/m’, Young’s modulus,
Note that the flexural wave speed IS given by the dispersion

3
relationc , (@) = (——)"4 /e » Where 4 is the plate thickness and B = 5 (f:h R 1S the flexuraj
-0
rigidity.

340 m/s. The material c

£=72x10° Pa, and the
In a thin plate

onstants for aluminum are
Poisson’s ratio, v = (.34.

10kHz

Frequency




Calculations. You can assume that the plate ;
Infinitely large in the lateral direction and

b) Qualitatively estimate and sketch

the transmitted pressure signal px?) in time domain.
Explain your reasoning.
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