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1. Introduction
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2. A Rigid Body Impacting on a Fluid Surface

2.1. Introduction to pressure impulse theory
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2.2. An ellipsoid travelling through a still, irrotational and incompressible fluid
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2.3. A solid object contacting a fluid surface
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3. Jets

3.1. The impact of a box-like structure on a fluid of small depth
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3.2. Region I: Flow between the solid body and the fluid bed
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4. Skipping Stones

4.1. The mechanics of skipping stones
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5. A Horizontally Accelerating Vertical Plate

5.1. Finding the free surface profile
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5.2. Graphing solutions to the problem
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6. Conclusion
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Appendix

Al. Finding the differential equation for F(&)
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A2. Numerical schemes for skipping stones

B 6 1

restart;with(plots):

>
p
> U:=2.1:
> alpha:=Pi/9:r:=0.05:h:=0.00275:
> m:=evalf (2.7*r*2*h) :
> beta[0]:=Pi/9:
D 4
> h:=0.0001:N:=7000:
% E
> G:=9.8:rho:=1:y[0]:=0:x[0] :=0:u[0] :=U*cos (beta[0]) :v[0] :=-
U*sin(beta[0]) :t[0]:=0:
F6
> f:=(F,K)->-F*K*sin (alpha) /m:
> g:=(F,K) ->K*F*cos (alpha) /m-G:
> e:=v->V:iX:=u->u:

for j from 0 to N do:

if y[j]<=0 then K:=1 else K:=0 fi;

if y[j]<=0 then

if -y[jl<evalf (r*sin(alpha)) then S:=-r*y[j]/sin(alpha)
else S:=0 fi:

else S:=0 fi:
F:=0.5*rho*U”2*S*sin (alphat+beta[j]) :
c[l] :=h*e(v[]j]):
c[2] :=h*e(v[jl+c[1]/2):
c[3] :=h*e(v[jl+c[2]/2):
c[4] :=h*e(v[j]+c[3]):
b[1]:=h*w(u[j]):
b[2]:=h*w(u[j]+b[1]/2):
b[3]:=h*w(u[j]l+b[2]/2):
b[4] :=h*w(u[j]+b[3]):
y[j+1l] :=evalf(y[j1+(1/6) *(c[1l]+2*c[2]+2*c[3]+c[4])):
x[j+1] :=evalf (x[j]1+(1/6) *(b[1]+2*b[2]+2*b[3]+b[4])):
ul[j+1] :=evalf (u[j]+h*£f(F,K)) :
v[j+1l] :=evalf (v[j]l+h*g(F,K)) :
t[j+1]:=t[j]+h:
U:=evalf (sqrt(u[j+1]1"2+v[j+1]1°2)):
beta[j+1] :=evalf (arctan(-v[j+1]/u[j+1])):

end:

VVVVVVVVVVVVVVVVVVVVVVVT

> Data:=seq([x[j],y[]j]1],3=0..N):
> PathPlot:=listplot([Data]) :display (PathPlot) ;



B %
1

S:=r”*2* (arccos (l+y[j]l/sin(alpha)/r)-(1+y[j]/sin(alpha) /r) *sqrt(1-
(14+y[jl/sin(alpha) /r)*2)):
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