Plys 131 2023

lechwe 21

/@4_5: Wewm MP (])2 L)

TM v ¥ Disiws Sifm/q w'g

Cy: 181,182, 1$75, 186,187 134

Cireular Mohon

Newton's Laws can be ¢pphed 10 cleseribe ¥ dy nomics of cioular mobon.
We Rt consides wiform

circular
A e —

: . . A veloel
m ) whore e Objed MoWed O ‘ a . Y\ T}-GIB
circle  wnth  consht speed / '

]:OF um'Form cirealar mohon  Hoa o \
. _ \ Paq: ~ * <
accelyahon O\C te Objed Is f;a_g\% Al ~ -
nward with majnihulz What is +ension in shring?
was 9
_ vt
By & —~ o
whoe V= sped | Z
r= radius of orbif | @) ‘
- ’.'@ ch./']
Anqu[ar veloc;‘g -
It 15 convenient o dasenbe clrgylar mobon what gram'}-ah’ma,f fore
1N ¥Eloas of mﬁulaf venables rater Han ‘ does Bwth exert on Moen?

(aresian Co-orcinates. We, measwe angles and
angodor s placements -,usms ra,cu'a'rw T s

a  measwe of ongle such Hat
A0 raduans = 3460°

laker
@\\As
/ %) \
A /fi_\; eaf‘l-.kr
§ fo c

————— T



Then e angulas oi's placervent of on olijccl‘ mou\‘zlj o a

cirele 18

E'"“ = gulier wyk

ond Hus s relabed 0 He dis
LAS £ A@\)
T+ will ke conpnient o descibe He rake of Crwlar mohovt wa

———

————

B e "
COMP\* (\ A{\ﬁmla_}’ V@loci’)j v fake ar  wlady le‘lﬁb(.lw"‘ ‘POSI‘hO" Cl/ta/\ﬁa.\

/

and
Matemahia] | The ongulos veloabj g an objedr s
e e i 22 L 4O Units ¢ cad /s
= sioo At dt
G omeq o
/Iken we  get
- [I i+ -A—S = l': tl'}‘ F—A—@ = Ini Ao -
SW ¥ A(:-aa Mt A:A_"w At r lim 7 =W
/H,ms

Q[md (M&ﬁfwhddé ma veloa‘fh) for an abje'cf'
mw\'r\g a o ciele T

N= tor

Algebra{c substhhon gAves

bor an obje(,f- unc(zfgo"ng uniferm gircular MOHD‘/\J_}Q‘-Q
Cﬂ_ﬂh\fpe)a' accelvahow  sofyhes

Qe =%




Q%l‘% ] 1%, — 00% ; 400/(/ = ?02
G) Mis 2. %’0‘7/1/ LY é 60%, — qga/a

Guind #h - 0% | s A0

/

Dblnam(cs o{: w (form cirular mobun

An objed an nidorn cireular Moban has o non-zeo  acaleshon
Tws fwe s o non-wo et fore on #e obj‘ect‘
Tws & direcked J‘adxjalgﬂ nward. Thus  thoe
Must be one or more forees on #e obj”eot' ks @
" %

cd Yuse  add o produce 4 el (nwasd ﬁrca, erﬂ/ J&S "3
Tis opphies fo- |

) objed: sw:'rg{r-vj N clireles

2) Mobon of aleshzl abjk’c&s_

3) amuscnt  parle nides (ips, leaps... D

4) Mohon a)[, lela/gzé( ]Darh'dzj—c:u Majfzzh'c ﬁé(d,s.



185 Child swinging on ice

A parent and child are each on a horizontal sheet of ice. The parent is fixed to the ice
and swings the child, who is connected by a horizontal rope to the parent. The child slides
without any friction with constant velocity. Determine an expression for the tension in the
rope in terms of the mass of the child, the length of the rope and the angular velocity of the
child. (1315p2023)
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198 Conical pendulum

A ball with mass m swings with a constant speed at the end of
a string with length L. The angle between the string and the
vertical, @, is constant. Suppose that one can easily measure
L,m and §. We would like to determine expressions for other
quantities in terms of these. (131Sp2023)

a) Determine an expression for the speed of the ball in
terms of m, @, L and constants. For a given string length
and angle are there multiple possible speeds at which
the ball can move? Are there multiple possible masses
such that the ball can trace the same path for a given
string length and angle?

b) Determine an expression for the angular velocity of the ball in terms of m, 8, L and
constants.

c¢) Determine an expression for the period of orbit of the ball in terms of m, 0, L and
constants. :
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