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Math 22504
homework calculations
Wednesday Sept 12

Section 2.3 10)
T > restart:with(DEtools) :with(plots):
1 Warning, the name changecoords has been redefined

> v:=t~>(v0+g/rho) *exp(-rho*t) -g/rho;
y:=t->yO+vtau*t+(1l/rho) * (v0-vtau) * (1-exp (~-rho*t)) ;
#formulas from pages 96-97

V= t—>£v0+%)e(_p')-—£

p
0 = vtau) (1 —e(_‘”))
y:=t=>y0+vtaut+ 0

> g:=32.0:

y0:=10000: #data during initial fall

v0:=0:

rho:=.15:

vtau:=-g/rho:
> v(t);

y(t); #just checking

-15
2133333333 ¢ -213.3333333
-15
1142222222 - 2133333333 1 - 1422.222222 ¢

> y(20);

v(20); #position and velocity after 20 seconds

7084.747281

-202.7120920
> y0:=7084.747281:
v0:=-202.7120920:

rho:=1.5:
vtau:=-g/rho: #data after parachute opens
> y(t);

v{t); #just checking
6963.828108 — 21.33333333 7+ 120.9191725 e

~181.3787587 ¢ "~ 2133333333
> solve(y(t)=0,t); #find landing time

326.4294426
> 326.4294426+20; #total time until touchdown,
#accounting for before/after parachute opens

Sn

346.4294426
> %/60;
i 5.773824043
> ,773824043*60;
46.42944258
6 seconds.

éo the woman is airborn for about 5 minutes and 4




17)
" > restart:with(DEtools) :with(plots):
Warning, the name changecoords has been redefined

> v:=t->sgrt(g/rho)*tan(Cl- t*sqrt(rho*g)),
Cl:=arctan{v0*sqrt{rho/g));
y:=t->y0+(1/rho) *ln(abs(cos (Cl-t*sqgrt (rho*g))/cos(Cl)));
#equations from page 98-99%

v:=t—)»\/gtan(C1-t\J g)
Cl: —arctal\[vm\/‘

[]cos(C]—t pg)

)

cos(CI)
yi=t—=y0+ >
"> g:=9.8:
" v0:=49:
y0:=0:
. rho:=.0011: #data from problem
> v(t);

y{t); #just checking
—94.38798074 tan(—.4788372920 +.1038267788 1)
909.0909091 In(1. 126720906| cos(—.4788372920 +.1038267788 t)I)
> solve(v(t)=0,t); #find time at ymax
4.611886235
> y(4.611886235); #find ymax
108.4650555

18)

_ > restart:

>
v:=t->sqgrt(g/rho) *tanh(C2-t*sqgrt (rho*qg)};
y:=t->y0-(1l/rho)*1ln(abs(cosh(C2-t*sqrt (rho*g)))/cosh(C2));

#formulas from text

ﬂ/g -3 D)
, [[cosh(CZ—t\/-p_g)lJ
n

r =0 cosh(C2)
y= b %

- p
"> y0:=108.47: #data from 18

rho:=.0011:

v0:=0:

g:=9.8:
C2:=arctanh(vO0*sqgrt(rho/g)):

7> solve(y(t)=0,t); #find when ground is hit - second

#root is complex:
4.799067204, 4.799067204 + 30.25801908 /

;> v{4.799067204); #speed when ground is hit

-43.48990830
>




