Mal, 2250-1
FM‘A&Y &17"' il

Fimsh &‘Swsgn'vj He havest
of a lwg«‘s-kc— population, and

Hogn do ? 2.3 * ac.u(-ux.t-x-\'dkww{ou‘%g mocels:

©

AW fn Fac Sept 19 LeB 115, 179 p

(Y e
. MAPQ P\mg(o} 1 s die ” i/ kY l-mk)/
Chest do finsh Hus Canlinn, Heogle) (fomawas']
‘23 @D L,E@GH@D 0
2.4 &

H

2.9 (5,25

b cadet Cand Hu2)

I\ kY

¥ 4T ™
Av . _
Y

add vesistanid

Ao ELF
™ ey

b

A

| < ic\v\r

E!v-t. osL‘-G{ ML{S
o %) wnwvi\'v-tx
Aw;_gt %’ng\nwé
inko
C (oslmt-atl.

26 ®

| # {"5’2 e_ml:i'wc.({

il (" linen” mmodat)
AV L g - v
~TRT Ty T‘ y

{fmu. wall tatge oo~

occehin

N Lk
rr RS

:—e_(wwz)

a«lwcf sebbn v v= *}é
P;\AQL ?Or%m;%' "'

—-—3—-—-?4——“*{-"—”“'

"%

ahion G‘Eﬁf‘fﬁb 1o duorechon {{)M‘["W.

O VYL iwsiuxof. “linganata ban

£ A e (P D
5 i

fr ivi shaall,

N ——

1
VR
4 /
7 /

/

IS
!




dv o _olve

je e E)
v L L, Ak
v'\*ifé €

vy 3/{1‘ - —(t + C

t=o = C.f,@»\\vo'rf}é\
= ,(t_.; L«,lva% }é‘

pe =
Va3 [ = v r 1€ ¢

-ot
vt 3/6 = (%*Sg_\e—e

{uLY?.)
..eh
va =% + (vo+3/é)e
A S
T e
hE
* Leamcinad
w.’.\oo-'%}

ot
' Smmt =ty + (\\91—_”%")&tf + (L

Jo" V-Eg" v C
S LTy, ¢ % Ve
W‘% ()0 Y

Examples | &2 p. A87160

crossbounr bl

it‘h&mdmy
VT 44 /s /\/ p=-04 (drag_ e bl ;f_m[ﬁwuﬁ)
%’-’ 1.9 m/s* WYNSWS'!‘!—) T
Yo T © el = 3% 2245 /e
(Ym\ ol imtagint Hoas B daduce f)
jm R Vv, = 4a 4245 = 294
ye - vylt So
v: - 9.2t +41

mar bt al 75 e

~.04t
VT o~245 v2i4 e
7&»@1\’: Big) = ‘-H(‘lS)

Vo QO o\jr %:\__S tg:—.O{'{t
2A4Y
s L% AsL s
‘ s 2q95 £ o (2A)s) (1- ¢ %)
*}*-{m aiﬂj‘!"" {0 qae, § 223-’2%&( ( )( /
3‘\ max) -

\Whaw diees balt bt 3muzn_§>i?.

(]



Computation sheet for Example 2, section 2.3

Time of maximumn height:
T 25%1n{294.0/245);
solve{-245+2%4%axp (-.04*t)=0,t); #should be same

4.558038920
) 4.558038920
Formulas for height and velocity functions
C s oyim o bo-> 294%exp(~.04*t) - 2455
=004 1)
vi=t—»29%4e —245
P yr= te> ~245%t + 294%25% (1 - exp(-.04%t));

(0041}
1 yimi o245 1+7350~T350 €
Maximum height, return time tor ground time spent falling, ianding speed:
> yv(4.558038920); #max height
108.280465
"> solvelyit)=0,t); #find when returns to ground
: 9.410949931, 0.
P 9.410949931 - 4.358038920; #time descending
: 48529110141
Cx v({9.410949931); #speed when it lands
-43.2273093
Conclusions: bolt rises for 4.56 seconds, to a height of 108.3 meters. Then it spends 4.85 seconds

descending, landing with a velocity of -43.3 meters per second.

f = with(plots):
Warning, the name changecoords has been redefined

P> omi= be»-4.9%002 4 49+*t: #the no resistance model
=490 +49¢

> plet{{z{t),y{t}}, &t = 0..1C, color=black,
title='comparison of linear drag vs. no drag models®);

comparison of Enear drag vs. no drag models
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