13.012 Marine Hydrodynamics for Ocean Engineers
Fall 2004 Quiz #1
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Ocean Student name: _C.ji { ':_; F? O nrJA

ENGIFEIRING

Ihis is a closed book examination. You are allowed 1 sheet of 8.5 x 11" paper with notes

For the problems in Section A, fill in the answers where indicated by = . or in the provided
space. When a list of options is presented ([...].[...1.[....] etc), circle all the options (all, none, one or
mare) that apply

Use the followmg constants unless otherwise specified
g

Gravity: g=10m's” water density: Py = 1000 kpm® kinematic viscosity: v, = 1x10° m’/s
Seawater density: p,, = 1025 ke/m® kinematic viscosity: v, = 1x10™ m'/s

i ] i o 3
Alr density =1 kp'm kinematic viscosity: v, = IX107 m’/s

Assume the fluid is incompressible unless otherwise defined.
Ciive all answers in 51 units (kg, m, 5). All numerical answers MUST have the proper unifs attached.

Part A (30%):
1) Al m block of aluminum, specific gravity 2.7, is tethered 1o a piece of cork, specific gravity 0.24
e )
The volume of cork réquired to keep the block neutrally buovant in seawater :h"ﬂ m
2. 2Y
ardl the volume required in fresh water 15 ik M} . Assume both the aluminum and

cork are fully submerged and that the weight of the tether is negligible,

2) The velocity field V = 4xy i +10y" j+Czy kisvalid for C=_~ K Ihe vorticity

C
A Y ~
~1iey =1 i . am
in this flow field is &J:'_?_j__?nr ek ” , This flow field is |ggﬁ@mllj|r: r:;}}'i':;l|

1) The two linearized boundary conditions at the free surface for linear progressive free-surface
?ﬁf 2 T ﬁ ed op =0
a [ (give mathematically)

gravity waves are Y] € F,]{.ﬁ. %’; annd A )

]
¥

; Lash (ki)
4) The linear free surface dispersion relationship is given by @ = ﬂ_‘l‘_ | {{ﬁh Lk H ", This
s
relationship holds for [shallow] [intermediate] [deep] [all d&h;ﬁuhm‘u] waves. The shallow water

|:5: This holds for H (A [ greater

form of the dispersion relation is @~ = q‘ 1"11

.

than ] [ Ia's-'-!.;‘lblf.lﬂ ] 1 '! 10




5) When a M=5kg weight is placed at the end of 8 uniform density floating wooden beam (3 m long

with & /fcm x /0 cm cross section), the beam tilts at an angle & such that the upper right comner of

o
the beam is exactly at the surface of the water {as shown below). The angle & .
e
3 - i e > - L=y
and the specific gravity of the log is __ E-E8 O, 756
—F M
b R IO, g -
— = |
e II

6) A progressive linear free surface gravity wave train is propagating in a tank from left to right, This
wave train i5 generated by a wave paddle at one end. The deep water wave has
frequency o2 = 1 rad /5 . The time it takes for the front edge of the wave packet to reach the far

end of the tank, 100 meters away, 1s 20 seconds.

7} When floating 1n water ( 0 = ll:-:lfbfﬁ.fr\_[; /), an equilateral triangular bady (S8G = 0.9} with a long

length into the board 1s more stable in posmon | a | |@|

<]

&) A deep water wave frain with amplitude a = 0.3m is propagating from left to right in a tank. The

tank depth is 15 meters, and the wave frequency is (.25 Hz. These waves are | :.Il'i.-l;-&ll | [non-
e

linear][cannot determine] water waves. The appropriate dispersion relationship is given by w° =

[ ydm
ﬂj |IL The wavelength 4 = _1-5 ™ : Phase speed V', Jf - 'r.:’

Group speed of the waves, V= ‘} i 1I."J',.“""'Llf;n
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