
Ilomework 5

Due TuesdaY 212512003

problern 1 l i .ouge physicists construct a Fottcatt l t 's pendtl lurn i t t  Walton arcna

using 50m of rope and a bowling bal l .

,
L (a) Wlral, is tlrc period of oscillaLion of the pendulurn?

i  (b) \Vhat is thc atlgttlar ratc of pret:t:ssiort? '\ 
,

"1 (c) Itow l6ng worrl<1 it, t,al<c fbr the perrdulLtnr t.o lrrtx:ess ltack t.o it,s original
g

( ) r l ( l l l L a L l ( ) t l  i

i  tOl WhaL dirtrt, iorr would it pnr<ress (ckrckwise or cttrtrtt,ert: lo<lcwisc)/

f, (") \\truld t, lr is ]rc <1isrttptivt: to lhe garnc?

Problern 2 Arr t: lt:val,or a<:<plcratcs upward al' olt|. Yott tclss yottr l<eys Lo

Clharlic who sLalrls 2nr aw:ry.just, befrrre tlre at:<:elcrabiorr bcgitrs. I l ' thr: t: leva,t,or

was rr6L 1t:r:t: l t:rat,irg, t, lrc l<eys would rcach a tnaxittrt ltrt l tt: ighL abovc your tran<l

ol ().25rrr. C|nrlic's harrd is 1t t lrc samc hciglrt, as yollr hartd atrcl t, lre ktlys wottlt l

Iravr: la,rr<lcrl in lr is harr<l i l  t,ht: clt:vat.or ha,rl not, bcr:rr ac<r:ierat,irrg.

+ (a) Cornput,t: Lht: init; i :r l vclocit,y (r. ' ,s and u,s) oI t]re kt:ys'i

'7- 
(b) Irr t, l le ar:r:clt:raLirtg fratnt:, wirzrL is the lclrcr: on l;hc kt:ys/

2 (c)  I low nrucl r  t tp  or  < lowt t  r lo  yot t  nr iss by?

Problern 3
I31 '  rv l raL  ar rg l t :  i s  i r .  1 ; l r r rnb  l i r r t :  < l t : l l t : cL t : r i  in  l "ayc t , t , t : v i l l t : /  Wl ra t ,  i s  t , l r , ' t r rug l r i l t t<1c

of t ; l rc ir t t :r t , inl  I i rr tr :  ott  t . l t t :  p' l t trrr i l  bob art.  I"zryt: t t , t :vi lk: 'a ( f '  J*, ' r  t  "(? )

Problern 4' l ' l r t :  rncrry-go-rouurl art Wilsorr parl< is about 2.5rrr i l r  r i rdit ls. I  cart

spin i t  so i t  got:s arottu<l otr<:e ir t  4 scconrls. Kal, walks rat l ial ly outward ( irr t l r t :

rotat. irrg lra.rne) at,  norrrta, l  l (at walking speed, 2f, .

L (a) Ct,rrrptrtc t l rc trarrsvcrsc, ccnLrifugal, i r ,nd Coriol is lorccs ort I{ :r t  as a ft lur:-

t i , r t r  o l  r i r d i u . .

Z (b) I ' )xplr:ss t trc f i r lccs in (:r) as a fract ion of grir ,vi ty.

1 (c) ln t , l r t :  shocs slre is wearirrg, shc wouicl begin to sl ip i f  Llrt :  srtr lact: rvzrs i t t t : l i t ter l

,  at 60,,,  so l , l r t :  cocfl icicrr l ,  of stat, ic fr ict iorr is p" Larr60". I)oes slrt :  sl ip

]rt : lore sl-rc gels to the edge/

Problem 5 You throw a bal l  off  thc merry-go-rourtr l  in l i re prcvit tus problem.

In lhc f ixed coordinaLc svslcrt,  thc bal l  t ,ravels in a trajectory

' ( / )  (116,  / ,0 ,  ,o f , -  
Ig t t l



tL-

1 (a) ' l iarrsforrn 
the ball 's trir, jectory to the frarne rotat,ing wit.h the nerry-go-

rorurrl.
-1

I 
(b) l) if lererrtia,te tl 're traiectory to get the velocity irr the rotat ing frame.

(\ (c) CompuLc the velocity irr Lhe rotating trame (ff),, 1(,t ins usirF: ther relatiolr' 
in l:.2.9 on tht: f ixed t,rajcctory. l l .eport the derivative using t,he fixed basis
s,,t i, . i , k.

A (d) ' l) arrstbrrtr Lht: vckrcity to l,he frame rotating with the rrrcrry-go-rouncl alrd'1,-  
cornparc wi t , l r  (b) .

Problern 6llome plaLe is 60fL from thc pit<;trcr's nrounci. ' l 'hc bcst pitchers
Llrrow at a spt:cd tl1'1()Ornph. ' l 'hc ball is t, lrrown horizontally. Computc t, lre
deflt:r:t, iorr frorrr Llrt: i ixecl r:arl,h path (Ar, Lq, L,z) duc t,o rlrt: rot,al, ing carth iI
t,ht: l irrc frorn l, lrc pilcht:r 's nround l,o lrontc plate p<>itrLs:

i  (b)  I iast , .

4  k)  Norr l r  L la.s t ; .

Filrrl t, lrt: t, irrrt: t,o l,raversc lhc 60fL by approxirrraling l,hc btrl l 's pat,tr as a sLraighl
l i r r r : .
Bonus Problern El .1 I r r  I l l t r r : l<A<lr l t : r  I I I ,  wl rat ,  wi l l  t . l rc  na.r r r t :  o f .  l , ldr r rorr r l 's

] -  { r r r r t r l  r v i l i '  l r r : l
t  . , ,

( , t0 r4 ' t  v \ '€
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