Mald 2250 -1 O
Monday Sep b 21
/

%}3.‘?' : ,.AF?E:'CA#@\S g st welf %Mjwm> bey
m 5’71,‘;‘,\3 , oo sz\o{wgum,
ko™ C
%ﬂ\ Spwng | inass, dashpot  configunabioy
b P mass, daskpol - onnigunabion,
xit}, &‘Sgtauwv\-}c o k=" H'tmk,g’g (-m\s‘)-q.d v

A g ’)CVHM L "l[/\n.(/\-ffht«r»—

=" ¢ ‘f-;-"“"" 4 i h
N terda + h‘ng,wsqlr{m: we f Feichin

mow | = o~ kx ~ex”

\ X Cxod kx:ﬂ

bt W»j simalan mammﬂkqigy s Hha Mﬁmﬁ?ﬁm

waassless ot

v Lov st?"""g)
hf’ﬁke(’%‘"ﬂ olr‘c\a s a mmvn#w SL?;le,m,
>° 'J'D'l”aj. Qma.? = KE + PE = €/Sk5+am+

— A
\/{ = %’m(LE—)'lt)) t+ %m.?,l'b
o(L) ) )
mass mowds e A coreden pre - L}_mL &'t) + w\} L{t~wse)
sle)z Loty s (Gigud) distana
b “bottowm-

vity = s't) = L Ot

d B,
& (KE+PE)= O

=7 wml (9’6—?”{_+ ?s"v\ﬁ‘@’) ERe

m Lo’ ( Le” + 355»15‘\ 20

Cose L fren LkhaLaw\t}.écj\_ R A T
" = l Se = O.
’ - (e LO"+q0=0) i
o t lex=0 \ %:;:{Akﬂ( Lu‘ww‘yt (nean 8=0)
)‘\ﬂ + L—:—N& = 0 l ihﬁ{‘ahug Sin B %e
K% w x =0 (v, 1=V% ) |
|

Le' + 3@*0

o _
gﬂ‘" XU‘\:E\F{:) 1 @ -&»%@'MO
\_ (xy ™= (,rl*'W:\l eft = 0O o=t v l; e
cug B 1 o + § (Wa vl add a’«rﬁa Gl ay{,k
- losw, L Sthes, Le” 1—‘;9{‘-36:0)
” “sama” DE as b
X%lﬂ = A\ wswﬂé + E smwjz g~ ggwh}!

-~
- .

- :‘v L0s iwgt - 'ﬁ}



@

XH iﬁ;) - AWS mo{ + B 51'h («J{J{ = C tos(wg'{‘“’”o(.) S"h\?(& LlMJMW‘L— “T‘Wk‘ﬂ"‘——

C= amplihde * Cros{w, (+-6)
dr= PL\A“ K £= d/édo: “{qgaa
W, T a“‘zﬂ'\QM 'FV‘efimL (V‘Ap&/s“,)
v:}: 2 Qtrealmua, Luadu 2;, o bunt) C s (wujc —a)
tilo

S P e
27 \ = A wswt B st
L2 powod (Stcsf/ogde) = ¢ 2 2T ’
T L s
CLO :A [3 2“ * *
Example 1 page 161 csfl:% Oas (=D

wosx = A
hn = -% [«:? Sl = @/C_
Lk = o N se k=50 N/ SMMM"?‘“NX

C
/‘\ﬁ)
2 At

%
8] .
2/ % 160X =0 A A e signs o, AP
o e bypoltnuse G
w2 | ?oév\*' into an
V= -5 /s et
L=
5_5.( —Fé(n(.<n‘6_,
. “i',' of = aro"i'd\n(s/ﬂ.)
X, (817 A s iot v Bainte O e (P
_ B'. o = Arcios L
wee v's  To fnd AL A R R
ol :amsfw(g/&)
i Hoord ‘?/MA
(e ™Y,
of = 7T 4 aro‘tﬁﬂ-%\
vreLies
Amg b }(H (ﬁ}‘-" tostolt -5 4in ot
|
@a.s
c
¢ ::Vr;-_-zs o l.ng

o = avtdan (R85) % - yey

Xt 1= 10§ wos (101 + . 4y) (o ans)
TLUY ws(0t -5 €i95)  (bepkans )
Thew aw Samd Xy () /

=118 cos (lo(t +.oqey)



Ay

Math 2280-1
Simple harmonic motion
Example | page 189
X:=t-scos {(10*t) - .5%sin(10*t) ;
x=t—cos(10 H—0.5sin(10 1)
C:=sgrt{1.25); #amplitude
alpha:=arctan(-.5}; #phase
alpha+evalf (2*Pi); #book’s phase
delta:=alpha/10; #time lag
C = 1.118033989
o .= -0.4636476090
5.819537699

0 == -0.04636476090
y:=t->C*cos (10*t-alpha}; #same functiecn!
omega:=10: #angular freguency

nu:=evalf (10/(2*Pi}); #irequency
T:=1/nu; #period

yi=t—=>Ccoy(10f—0)
v = 1.591549430

T:=0.6283185311

with{plots):
plot {{x(t},y{t)},t=-.5..1,color=black,title="simple

harmonic motion'};
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Damping added to Example [, ie.
Example 2 page 192
s> xl:i=t-sexp{-t)*{cos{sqrt (99)*L) -4/sgrt {99) *sin(sqgrt (39)*t));

(- 4 sia(y 99 1)
xhi=t—e cos(y 99 1) —
o9
> Cli=sqrt(1+16/99.); #amplitude

alphal:=arctan{-4/sqrt(89.)); #phase
alphal+evalf(2+Pi); #book’s phase
omegal:=sgrt(99.): #pseudo angular freguency

nul:=evalf (omegal/ (2*Pi}}; #pseudofrequency
Ti:=1/nul; #pseudoperiod
deltal:=alphal/omegal; #pseudolag

Cf = LOTTT82985
ol = -0.3822423467
5500942961
vi = [.583571689
T7:=0.6314838835

81 := -0.03841680130
> yl:=c->Cl*exp{-t) *cos{omegal*t-alphal}: fsame function!
» plot({x1{t),yl{t),x{t),Cl*exp{-t),-Ci*exp(-t)}, t=0..3,colar=black,
title='simple harmonic and underdamped
motion'};

simple harmonic argd underdamped
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