r-—.-_..___

Suppﬁf ,"10."' /3 nonunfﬁ)rm_ 250 V.j s balance d at a Pm‘n% 31 em. from ore o7 i4s

ends Whm we anol' this DLJ'«)' at that Pm‘nl-) |'+ oscillates under SHH with o :'ea,_e.rej
of 0.5 5-'.@Fl'n6‘. the rmoment gf nertia pf this ol»aJe(;{'

v

1
¥ ?Hb Remll :

A — gl (2k9)(A3")(052%)
Q. = - + T =
chj*: iaf =T et LT L)

L =|Lo3 |<3.m‘~\

o Ao @Ft'nd the cedio of K/M— .

W™ = K/m o Since w = 2nf , then Shal (mf)L

(2xf)% = (2n-055") = (1.9 %, \
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- L. 3
Darped Hamuie Mobion Soldba: (D) = Ao coslurt) [k e, x = a ;
D) A real o‘scil\alfnj sydm will over time Noke: w HFWs ]z/m

ctfnrl'cnu o dttmm " amph"\-\w‘f_ as O

cesult of nleenal Friction and air O
Cesistanc: ChE
3 et The umPl{H{ ® ™ 2_,:_ b

dtt reajes Snce

__‘; t ?h enu',?r 30:5
i A mte Hermal ¢m«3y

Thmﬁu- tht) = A e o cos(w'tz

PO‘Z;{'I'DI\ {unchm f'or a. l;'ﬁkﬂy dﬂh[nd WO

e S

.-...-v-"'” F- |
i ff;uenc?r_

Dampeng Fecec ‘= L ey S YE___? '
0 e " W Zﬂ:f 7 = P [ _‘_4_;_{ '
Fd-n-' s bv =>

F) 5«:-"5';1- => b% = 4mk
® <
ZF‘%‘MD&. =2 "k)(-l:)\"-‘— ™ oo @Mrdlird: B'& >> qu

@) wadler dnulx.d ¢ b 2 Ymk
@ crf"n'cn.‘. MPQA: BL = Umle

=2 ma.-t-kx-q-br = O

2 equot ion
= nd® 4 kx + bdx :0]101’
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.&m"a"uns of__eﬂ’_frj; @ —_— @ (L[l y —
© A sohd objed attached to a spring that fwid —y. IS .
moves the object back and for th alvnj a -x 0 tx x 0 X i o ek
Frnk;honlﬂ', hoeiwen hal thf‘Fi(’c s sad fo

oscillate,

e c90|c is drﬁnec’

. - 4 A~ (b) @ We compress Hhe spring a distance =X. The Sprin
(e) @) (l"‘) (0) \(’0) exerh a FGP(!.' on Macs, a(cclercr!'mg " o ia (%) dxredﬁﬁj
k(dc)(/ @ OLch- has (ner".{al so (+ passes Hhe G'T.n])l:ﬁm Po,'n+'_
\'“\en H\e 6 Jed' Mu“dcr over and Ouel tJ't“n Nﬁh q+ x=0’ SPn‘nS JOes Qit e:m{' o FM“ of Lt
the same P'"’d. the osellation is callec Pcrt‘odfr_. MSD, the macs reaches o marioum H‘W‘}‘j at x >e.
Point @) is called Hhe eﬁ;u:‘l-l,r.‘m lpos}tm @ As oljed‘ travels Pa& % =0, the ﬁ"“ n 5?°"“j she the

MGy diwn anO\ i* S{'D?S fOf on ms’ranf: at tX.

_&(Ec:l-'_ mka_ Dig?\a(ﬂﬂtn‘f: dt:‘l’ahce fI‘OM ciwlnl:hun Posctm

(L) ﬁtqi_ufncu: g of defs pec Scféﬂaf
; F= -kAx Am?hluéz: jrea{'esf Ja‘sfluewn{' frw eq'uul‘bimpbini'
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Four Peop‘e. Jd‘ into a car that has a mass of 2000 ty and  the springs i the

/

car ompress @ distance af: 2.5 em. Aesuminj Fhat the car has one  spring, Sing

@ the mags of the foue pedle 'F the $pring constant s FO %10 N/m.

> Fﬁ?"*“j
g i i%ii JoAKERORE [ mg = KAXx

r' m = KAX
J q

g —
M= (3010 Mn)(oozsn) =129 k
Q3 Mt }\

® s g coortant if the four  prele weigh @ bkl of 260 kg,

M3=kAX =2 k = .13_ = (250k3)(43M$L3 = I;.Tsf-lbqﬂlm\

A X
0-025m
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A omall mseet is caujH on He web of a sPl‘dcr ond the web oseilladps o:1
of 5.0 Ha.

e. Frequenn

@ Ca!CuJa‘le. 'H'lt_ mlut Of SPr{ﬁﬁ S*rﬁntcs (D‘“k"* e ,'f’ Yhe insect 15 D.40 3r-a-.s
y /;\
_-i B Ix. \_T'/ I
N dl;

(fop-'lo -Lohtm) (sicle view )

)C = ..;;1;: K/M_ =9 (zrbr)lm — M o (ZE'SS")Z(C’«MOQI:J) =\0.3‘1 N’EE‘
@ F;nd Hu f"i“’"ﬂ t‘f one the insect landed w.‘{‘, on the web

w/ a mass of 0.9 grams,

- - 1| 03:\Mm _ o
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&md‘_ Harmonc Mbtiu\—
We woul d lite to dchmmc

(- Autcoslut + ) + kAcolut <0

o funchion for pasitibn. o f =5 -Awtcos(wt«d) + K Acoslwt «0)
mos wi th rrsprrf‘ to &ime g M t :
— v \ -
m z(t) - :? =5 ("ﬁ'w Acostwtt®) =0 .
1
© EF: = ma => =KX= mé.’i. Solwtion lf K — w9 thena “t“a#lo,\
dtt s )

» 'S etiual to 3eco
®E‘{1 + Kx =0 bion of moti
— = equation of metion @ Sinece w=2n T= V .
L [ 1 for SHO f/ F

Guess: x(t)= A cos(wot « d) @ ®
et l=x&): f-:: ‘;]‘_: lﬁ/u T 2EW;

.‘L‘j_’é.:. = xt) = -Asin(wb+d)w = ~wAsin(wt «§) ’fmi.mj does not -ltrw\ on an«fltﬁ-k'

.‘.1" = x'd) =~ Aw aoslwt + @) w = -Aw* cos(wt + 0 |
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Ly
Swple_Harmonic Oscillotion e =A T
° : o T 4 ; .
xlt)= Acoslwt + #) WA e
-y v ; K 5 4
— I 4 A = ‘113‘"5* dl'srlﬂfrmnt ‘"“I - ;—A
] . ¢: = how far to the fl3h+ nlwl’ e T GIne ocveleation ve time

— Y~k oc lef+ the cosine

M axivum th(lr“?'
= Awsin (W) => Veay - T AW

Siac > - N
e W K/m. D {Ym“- A K/M_,

Marioum Acelecotips .

func tion bcg-'ns

> time

T
N L= At coslwt) =5 Aragy = * Aw®
= xth) = Acos(wt) Sinee wh= Ky =) qu = A_‘ﬁ_]

VCIOCI - | =

_—# vcloo({y and M lF the fh&r TI‘Du‘-cs with a fn uen( of 20 W
Y= x't) = -Awsinwt) 1 accelecation  avd te amplinde of the flooe is 4 "‘é“\‘k the
E 'bbn “l‘o Vdf'y" MAx\Mum &aeltrahon L

. _ : " l‘d = y B L DS 11
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A Cﬂ"*a.-n lOU-d SFCQL!r CYFffi‘fn{ﬁ ii'M#t. l»‘lamomc Wllﬂ{ibﬂ o.* O ffuiupn(q P A Uy
T he aur\i}udc a~+ cenh-r 6f (oudsFea.er- 3 Q.O"ID""M andl at  Live o‘ Oauan’}s, beahs

ot y = A,
@ Wl\a{' Lquﬁ'h[)ﬂ CJCSCN'LQS I"llltﬁ“'l,‘()rwL of ‘mlASPEﬂLCrZ
+ Since ot t =0, the Jt’sp\memm'_* ‘s f?uq!

A;\ / X@) = Acos(w‘li‘*‘d)) '?_ fo the a“f‘lw‘; the |6= O\

';;W% T i ;i wrarf - avies) - e
AT (t) = o002 cos{ b0t ) A 3 —a
AL 100602 w

@ ﬁﬂd H'lf- MALImumm ve.lan{y GH(J MA L1 AU A Gulce, orok’lm

—_— -q — -
VM‘X = A‘w = (2"0 M)(Goom%i) = 0O\ % aﬂﬁi: Aml- - (2'1\01&)(6001!:)2‘-'-’ 72[:

® Find the P“”‘h d t=2p seconds

% Lt) = 0.0002 cos(boom t ) => =(3) = 00002 cos[1TOT) = 5 .10 're

M
s

|
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A cectam spring stretches 0.2m when o OY tq s is attacke] to it (Ytrh‘mllﬂ). We then seb up
Fhe speing hbfl'wﬁ+ﬂl'_°j with the same rass tt.sh‘nj on & ﬁ‘n'ch‘unlm feble The mass s puched. <o that
Fhe sping Compresses & dictance oF o2 m  ond released. Assume SHM,

@ Cal(ula'}l H’I! sPn'ﬁj skffncss fon'i.']'ah{‘ an& ahgular frceiutncyr

i

Koy mg = k% w= K/
Iex f K= M9 © = | ¥
X

L

";‘3 K ‘:(D.\Ikz)(q,g%l) - ll—ﬂ N/m W -.-l 1% :(7 rad

(0.2m) =
@ F;nA “’lc Maximum thor.il-y

and Maxum a(ulera{:bn:

;mx = Aw = (0-11-*)(7&4/;) -.—_Io.'gq m,s( Opee = A = (00)(Frod)” ;\5‘3% M/‘ll
@ ni Ht fl‘t1utht3 aht‘ Pm‘oa’ of OSu"tbzm; 4

' w
| = W 7(&5[ 3
b - = =luk] T i
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e

A vertreal speing with a stiffness constant 400 U oscilloes with an omplitude of 20 cm
h*lth O Tnosf ()f Ollkﬁ han,r fﬂfﬂ . \f “t Mmasr Ppasses 'H\mua"\ the ec'twhbruu.m Pguﬂ' i o
pnsi!-ivt. vdoci‘ly ot € =0 seronds (A‘!(UW\LL SHH))

® Find the equation that describes Hhe rotion ,
| o ¥
xG:) = Asinfwt«d) T. \
= | wt J - — +
R el T Y
TN Since WO = ¥/py ) then /
VMAg e (g/ )'/l. _ /oo ‘yh A il =-0.% ‘t"i
(8 = er ) = 36" «ft)= 0.3 s.';\_(jj,bt)
@ At what time w; | sPnhj be |m3¢¢{- N‘d SLHQS{'?
w;'?]'ﬁf =) W= 21T - = __?_’E .:_3-15 - 1} = 0.2 = 00Ste
| T : w S1.6red 0.2 sec : G
x(00s) = 0.35/n{21.ben.0s) = 0% 3 /'1 ='-‘-3’-{-",_"—1)— T ASse
¥ (015) = 0.3¢61n(®l.b *0IS) = 0.2 C}itc,L
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_Eltr’f n Simplt ql!‘mlc Hoh‘tm.
o F

m ) Comrru«al

W
l ;Vh E ulIlLrl'uM
AL guibkens
® F L -
s I R

@ M“ﬁ I's fu"Ij MMP(!ssed ) O a" '“\?_
ﬂtrﬂy s stored | ‘Hu. spn'ny ag
- dadbic pn\‘u{f&' emrgy_

U — _‘|é: kxl
® ﬂ“ ﬂl"iflmtmrd' IS 32eco , SO all

elashe ?bhulzu‘nl thergy has been
+nmformel into  kinetie eneyy

L2
STUDENTS:HUB.com

@ SPrl'n '3 ﬁl”\j ?}rd'd\fd .omd all $k|'he.l'nc_ erergy nas bees
"'Mfﬁmd E»l‘- In{'b Cl.ﬂ..'.;"’l'l’. Fbl'cnl'l&l !ﬂtg/

te | ::‘:r:;":!“
@ .LMV'L . Lky? = F As [onB 'as thete 15 n :
2 2 therqy s conserved

S >

tlﬁ(h-c rmrﬂ\/ L'MA,'L m”ﬁy
.

R —

x(t) = A cos(wt+8) and

Recalls q[t) = —Awsnlt +0)

s i
imw‘A‘g.n‘(NtfmuiM‘cos (Wt e¢d) = E lm= n/,A

— Jim,,lf ’(lsinl(m{'-tcb)-r iKAlCOSI((th¢) = E

=) _jikg:"-[s;hl(wéﬁb) «-cos’(wh«bg: =

= == @ r
békA = E

Lea* = L &k + - - ¥k A
$RAY = Lmvieliex® => V--‘;(A BSr
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[ —

A 2.0 tj rnags  oscillates mmrdinj b e1u|'fm x(t) = o.?-cos(‘a{').
@) Determine He amPliluJQ of ocillabion

W) = A cos(wt + &)

) A = 03 m|

Moy mum
dﬁsPla(rmtb
@ Determine the Pem‘oci.
w = 2TT'U => T = 20— E'_TE_ - &_T_c_ ?ccoﬁd—g\
e 8 e ik J
| © Determine Hhe  hokal eneryy
| wt= K/
E = Lyl ) e 2 _ 2 — e -—
> tSkxt = J?: KAT = tmv_‘_ﬁ =2 {K = mwt P E‘-i(mmz)h s ‘5"351!

® Find vc(ocﬂy at == 02m

V= I“/m(A‘-x‘) - FJ‘(A‘-P) =]s.q "'/s‘
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An &Jccl— wllh an uhinwn rmacs |*$ (cg'li\j oONn O F’i'(,}foﬁless Surfatc' &l\d ' S a++a:f1cd m

o coil SPHing 4.0 Towles 9f work 15 re ured Yo compress Hhe %Fﬂhj o distance gf
02n . I the mass is chrmJ lo thot disdance and rcelessed, i+ ceaches a

A MU ar(clfra{'\'m olr l?'m/gz"

@Co.l(u[a"'t SPr;'ng s’f;'ffmrr cor\dﬂ"\t

l"\w/‘ , U = Lkx = k= 20 - 2(405) =J200"’/M|
. | - X‘L (0.1&1)1

—

AX = 0Dim

@ C“lclll&‘:t the macs.

2Fp;¢: Mmo,.., =7 KX = mo =2 mMm = __...KX

m = (200Mm)(0.2m) _ [2‘3”‘

17 n,('!r

STUDENTS-HUB.com Uploaded By: Jibreel Bornat



https://students-hub.com

2 Maa

A Cf&ﬁlﬂ SFrl'n 'S o.“ml\wl bo o mass C’F ©.5600 ch. }f it has o sFr.ng cons bant 2T 23.0M
ond the oscf“rgm has an am,al;-hd,, of alsm,

® Ca|cu[a|'t He ﬁ#a! cntrdy

LKA = Ji(zsti/h)(o.lsgsl = |o.1a J ‘\

= Lmv o+ Lkxtwe LAY = =L
ol 2 ™

—_—
f{nd the letn'l:fa:l ond lkinetre eneryy .104"‘:'0&: e/ rz;PeJ— o time
s S kx =|0.28¢os (21t)

E'oal

l
x(_{): Acos(wt + q)) =) K(t) = 0.5 L'OS('?.I t)

t) =- A ' txd => =~ 1. \ ' =
v (t) WA sin(w ) v(t) .06 sin(3.1€) | K-imvx-:.lo,zasm-r(?.lt)\

w‘_-_- K/m =) W= < => W= red — Y
(> 7 R
© ﬁ“d the "dﬂu'lj whew mass Vs O.0bw froM t%m'lhﬂ'um Pofﬂ{-

'
JikA — é—mv‘ LS =5 V= E(Al_){z> = ﬁ).‘l'?"‘h\
| @ Fl'nd bhe Einedie cnrray at A/Z,.

-.::I.kx" => () = 25 0.075)": = - =
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‘ Swple Pendulum

©® A SIMPLE PENDULUM ConsisTs OF A
SMALL MASS SUSPENPED By A ROPE.

IF WE NEGLECT THE MAsS OF ROPE AND
ANY FRicTioN, THEN THE MOTION THE

MASS MAIKES Is s)MPLE HARMDNIC

L L L L
@ EQUILIRRIWM
POSITION
| 0 é ® MAX|HVM
0 6 &) P\SRACEHENT
®
Ft-me:

O ————

F’-" - Mg sinp {"‘t ‘(but s Jffrt.“y frbrbf{'foaal
3 to Sine d'[ e m\’u‘q( d[gflwmjc
lf we let 6 be very small then we can

Ssume S & Ssin 8
TUDENTS-HUB.com

.///l
i’« /
» /
o ol \ aod"®
&y ;"i y
v e - ~
mj — —
angle 10 radians
/ rope makes w) YO
& = ¢ =5 ly_ c O El&_ lenaﬂn of
2 —_ rope
) -mﬂs'.'“& =~ -M39 - 'm ¥ For smell &
14 d\‘splatmnlt. we
=2 F 2 -maq have SHM,
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A )]MPIQ pcndu.lum s ©.20 m lm9 A t=0s3, b is released f-rwv«. r“J. ot an anale
A ssuming SHM,  caleulate  the Csngu\ar position at @ t =0.355 ® t= 3.0 se

)(Ga) = &Cos(&t *fl}
i T et
¢ ’@CLHQMQ at £=0 He ocellofion. LHU”“ at Mayimun d"}r)

Y]

‘(t) =6/l cos(ﬁ t) = Q5K @S(S.?zf)

s B

'%' =K ﬂn‘fou 12
° - 10° ¥ rad R = ~0.032 ® x(2) = -0.0062 n
—— 'an
I’ & = X - -__D.'IZ = . = %
) S 033 rd € %— - o;o;z - ~onpis

| R
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Plﬁ,sraj fend wlum 0 ::i‘_&; e [Mjs:r'no- =0

dt*
lf we @ssume & s SmaUJ e~ SInd
lﬁ"d ;‘ﬁl‘l - .
¥ P'"r; 5 @ JEQ.;,+ d-"njé = 0O L ﬁ)r stall ar‘jurar |
cerrnen s J
dt "P'
Rdﬂll? m_gl_‘g + kx .o SD'UUFI'N\.
mj ax KB«) = ACOS{U':*Q)
0 Hence 6lt) =6 cos(wt + ¢
'C:-QEL "Qmjahb me )
%&' > - IE"@" 4—1')- T ("‘3 & =90 =2 K Mal

®—-
b TR -EE
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