/ Name . Pesiod Date

Conceps-Dewelopment 9.1 )
Practice Page Sl

Circular Mation

1. Most caergy of Train systems iy usesd in saning and swuppicg, The rorering trein platforiedesizo
suves encrgy, for puopte cui board o leave i Lrain while the train is still moving. Sadvhe skerch
and conwince youyself diag this is srne. The wnall gireatae plaifan in the npddie is stationacy. and
is copnented 10 A STALUNNY SELLTSY.

a4 ffchere is o be no relative motion Gervesn the traiu zad the edge of the plarform bow fast
ynust the train move compared L the ri speed ol thae otating placformt

b, Why is the staitway ‘ncaicd ar the cenrerafthwe plarintm?

2. The design below shaws a teain that makes round trips {rom Stativn A fo Station Bina
conlinuous luogp.

a How is the size of the tannd plarform and train spued celated Lo the amount of rime L
passengers have for bnardn Iy

. Why would this rararig platdorm e impracdeal for high-spced trains?
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Here are same prople stnding s giank rouey platfonn b a fun house. [n e view shown, rhe
plarform is not rwalmg and the peante stand ae rest.

Whep the plarform conues, the pesnn in e middle stands as before. The peson al the Cdge must
Lean inward as shown. Makea korely of e missing people to shaw how ey il e i oom-
parison.
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Tl skerchy ar the Leit shows & srariondry Contdinsy of water and some Hoaling wy ducks The
skarch athe fiaht shaws the sanze containee roraring abkiuk @ conilal axis ai (onsidn sprec. Nole
e cunved surlace of the warer, Toe duck i the center G ors as before. Make asketch 1o show the
adentalion of Ue ather twn ducks with especto the warter surface.

Cansidel an autamebile tire hallilled with water. In the cross-sectional views below the left-h and
cketclt shows the water siface when the tire is not gorating. The tight-hand skerch shows the
water surface when the rite and water rotare aboul s central axis.

N ow suppase the urg is roalin 7 abous e same anis while ocbitlng in outer space. Draw the shape
of the warer surfege in e ornzz-seeninnal view below,
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4 Loratng space habilar orhiting 1 space. ifthe
spare habilal were i phinkizacts flaat oo the surace a3 (hay do hare on

earth? Disceas thia
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Acceleration and Circrior Motion

[

vecrars for velociss and acceleraton.

are ithe same) inocrelated | npposire.

b. Thiz indicaies thar 25t rudivs decreazes

"
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. The car accelerares (fnrvard] thocaraly hackowid).

r. The force onehe caracri forwardy ocacalll (backw acd

Lhe sketch shows the top view of the car. Nate the
cirections of the velocity and acceleration veciors.

N sedss. s ond - — o ——— . % .
b, 1l cai acveletates trvard) ‘oo ar st hackwacd),

¢. ‘Ihe foree oo the car aces forward; (nararaly backward..

The skerch shows Uie iop view ol the car. Draw

Draw veciors for valosiiv and acceletasion of the e2z. - =

Newton's 2od Taw. @ = F . olla s thar ner fozee and ius corcespading aceclerarion are ala s inzhe
samz Jicection. (o1l korce and acceleration are vector uartiities  Bun force and aceeleratinn ure rzoc
always i the digection of veleciv unother veclors.

I Youw're inacar aca taffic hyhn. Thelighoinms greenand the diizer “sweps onche gas.”
a. Your bodvhaches vioneard) fnnraialll jbackeard.

2. You're driving atcng and approach a $top sign. The ddver s2eps on the brakes.
a Your body lurchas Jonvard) fnotacall) ibackeard;. -

3. You conrinue driving, and round asharp cunve W che lefr & cansart speed.
a. Your body leans (fnwardi (notatalk: (ounvacd!

b. Thedirection ofthe car's accelsration s finward) ‘nciatz,  oubward].

.

c. Thrforce onthecar acts {inward! (ootatzll; (oureard),

-

4. In general, the directinnz of lutch and accelecatien, and rherefore the directions of hareh and force,

i - ... 3 The whirling stone’s direction of mation keeps changing.
R I(j,ﬂ——.__gu
B o R ) . .
',,\(_.. # 10w moves saster, its ditzction changes (faseer; slower).
[ ‘!‘J 2. Thisindicates; tha! az speed increases, acceleration
tincreases:  decreazes, (stavs she same).

6. Consider whirling the stone on a sharrer string— that is, of <mailer radius.

a. Fora given speed. the ratz thiae the swone changes dircction iz ‘l238) imore) the same).

D0 ncreeies) fdecrcases:  sravs the some
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Ceniripetal Force ¢

T e LR riTnie al seastan
tunless rucizoniat surface. All the
forces acting am the roei areshowie Tensiun T,
suppertforre i the tzile, ang the farce due ta
Zravity W, ’

. The vector responsible for circudar raotionis ____
The net force an the rock is _—

<

& tn this case the enck s fiec 10 a steitg and swings in

o acirculat pach as shown, I 15 ot reStng on a sugface
4 No friction. Usa the parallelogrant ulc and fing
S~ a the resultant of vectors T ynd W

W

2. Whatis the direction of the resultant of T and w2 _ .
h Does this resuliait liein e planaof therireufar pagg? ~ T .
¢. I1sthis resultant alsa the hetizontal co nponent of T2 __ o
d. [s the resultanr T + W (or the horizorial ompanentof T) a centtiperal forees _

'

3. 1In the case shown at ghe right, the rock tides nn a hotizental disk that <y
rolates atconstant speed about its vertical axis (dntied line). Friction _—T
Prevents the rock frot sl iding. ;

~
a. Draw and label vectors for all forces fhalact on the rack, ~—— o

b. Which force Is centelpetal? __ (“'))t"—— — 3
<. Which force provides the ney force?

A, Why do we nofsay the net foree is zero?

. I
S
: 4. Now the rock ks held in Place by friction againsy
the inside wal] of the rotatlng drum. Drav and
— label vectors for all forces thatact on the rock.

a. Which force is centripetal?
b. Which force provides the pet force?

' 1
5. Mare challenging: This time (ke £k rests apainst the ! B
Irictionless nside wallofa cone, Tt mowves with the cone, —_
which jolates abour jts veriical axis (dotted hne). The rock ST~

does not slide up or down in the £oRe as il rotates. Dyavr an
label vectors for all forces thar ace cn the inck.

Should the resultant force lie in the plane of the cireular pathz_ \
A
Why? _

Nte iz size oF Ny o
when n tenleitytes 1o
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