SINUSOIDAL WAVE - DEFINITIONS ‘N\’
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SINUSOIDAL WAVE - FORMULAS
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SINUSOIDAL WAVE — GOING TO THE “RIGHT”
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SINUSOIDAL WAVE — GOING TO THE “LEFT”
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H L T EXAMPLE PROB -

Find the height, the length, the period, the celerity (=wave speed) of this wave, and in which
direction it goes, where 1 and x are in meters, and t in seconds

n(x,t) = cos(x —t)
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SINUSOIDAL WAVE — CONCEPT OF FLOAT
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Z . SINUSOIDAL WAVE — MOTION OF FLOAT — WAVE GOES TO THE “RIGHT”
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7 SINUSOIDAL WAVE — MOTION OF FLOAT — WAVE GOIN(IS TO THE “LEFT”
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EXAMPLE PROBLEM ON FLOATS

A wave is traveling from pile A to B with a speed C' = 55 ft/sec (floats A and B move freely along the
piles). The distance between piles A and B is S = 170 ft.

At a particular time we know that float A is at its maximum level (with respect to the Still Water
Line, SWL, level), equal to f0ft. At the same instance float Bis 3 ft over the SWL level.

24 Find the heigh@of the wave (5 points)

25y Find th'maximirf wave length, CYNOTE: There is a multiplicity of solutions for L from which
only the maximum s) )

2¢¥ The period of the wave, T' (5 points)
2d) How long after A and B will have the same elevation? What is the value of this clevatton" (25

points)
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EXAMPLE PROBLEM ON FLOATS
[NOT TO SCALE! a)H=? b)L=? ¢) T=? d) t=?
C=55 ft/sec Wave elevation

*l Z:é!?<ﬂm 13: cos(X) = COS(@:; [érm ’kf'lJ.X

Pile A —] S e _ ’)/] TL e-neme'
Pil @ b( -~ :Eg + 2 Sﬁs\"&[ﬁo“
o7 4 ’ = ©, iJ)i2/-~.
e ——> -
1704t

k) Qavccos (0.33: Cﬂé-L(O»?X = {. 246 vad

coc(d266) =Cos(ks) o cos (k<)=Cos(1266)

S=-4}°4+} ks= -+ {266 +wm2n ; = O,E(ES

= le. 2T

&') ¢=—1.266*xWn | \;‘f%

— LSo el L maX win fres
m =0 = 2

3
CE358 - Fall 2024 - Slides Copyright: Prof. S.A. Kinnas, 2024

2 W 7




EXAMPLE PROBLEM ON FLOATS
[NOT TO SCALE! a)H=? b)L=? ¢) T=? d) t=?

C=55 ft / Wave elevation
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EXAMPLE PROBLEM ON FLOATS
a)H=? b)L=? c) T=? d)t="?

~ Ml
C=55 ft/sec : ic A ZD( ('3»4/35
o (NOT vequested) !
oft C B
%) —
- (
Pile A >§
T =242 T4t
We gee aqdso wequested f» determme. 1 LY \R Gac

W= 0.00s(ky o0 £) = acos(cw8)=10 cos (n40%x1.545)= 8.0

=0
= @/ o5 X -wb)'—'foms[v-w%sxt%o-oAm*/.545}
T onL1% J.M%

Note M= g (oxcept for small_ry,d i eswre)
aucl %017&_0466#4 bur Pr@wbur ey (1 erpp—é—

CE358 - Fall 2024 - Slides Copyright: Prof. S.A. Kinnas, 2024



SINUSOIDAL WAVE - PHASE OF A WAVE

I
X=0 ! 2“)‘ Zﬂt _—¢
(qbpzaces(THT
@P; PAQS( o& %’L weove& @Wq\fe 695(&@
FYPA 2 © 1T IEs
/! L 'fﬂe % %f’m‘ mu QI}%/‘VK,
S,Zlq naard, °7 x hal o be posihve
COMMRE N ode & it mit pnige sivee we
™ Cavi qdd arswamd—wu&‘y&%t 27

wi o ut™ chorngiy, 3 l

CE358 - Fall 2024 - Slides Copyright: Prof. S.A. Kinnas, 2024



EXAMPLES ON PHASE OF A WAVE

Put the following wave profiles into their “canonical” form and determine their phase and their
direction of propagation. Plot the wave profiles at ¥ = 0 and verify that the phases you determined
make sense. Remember a, H, L, k,T', w, and C', are, by definition, positive numbers.

B)

(a) 1 = sin(z — 2t)
(b) n = —cos(3x + 1)
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EXAMPLES ON PHASE OF A WAVE

Put the following wave profiles into their “canonical” form and determine their phase and their
direction of propagation. Plot the wave profiles at ¢ = 0 and verify that the phases you determined
make sense. Remember a, H, L, k,T', w, and C', are, by definition, positive numbers.

(a) n = sin(xr — 2t)
(b) n = —cos(3x + 1)
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DISPLACEMENT, VELOCITY, AND ACCELERATION OF A FLOAT
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Float

EXAMPLE ON DISPLACEMENT, VELOCITY, AND ACCELERATION OF A FLOAT
, Ve covgider the case whers He cf(a«f*
T —= L : It ot Yp=°

)

’V]F = e CoS (w*lr)
):-awsl'n(wé)

VF'; QA w S“\Vl[—w%
O'Fa ...aw‘z‘ COS(OO{;)

CE358 - Fall 2024 - Slides Copyright: Prof. S.A. Kinnas, 2024






/Mm‘fow j boal fc a Mﬂfvg/ous fo

molion @ oL periev o & Swing—:



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17

