Circular Motion Practice

I. A bucket of water of mass M is tied to the end of a string and whirled in a vertical circle of
radius R. Suppose the whirler keeps the bucket moving at a constant speed of v,. Find the
tension in the string when the ball is at its lowest point in terms of given variables and
fundamental constants. showing the steps below.

a) Sketch and translate

b) Simplify and diagram

¢) Represent mathematically

d) Solve

¢) If the speed of the bucket was doubled, and the radius of the path was quadrupled. how
would this change the tension in the string at the lowest point?

[) How would the force of tension in the string compare at the top and bottom of the
circle? Why?

2. A caris rounding a curve of radius R on a flat road. The coefficient of static friction is ps, the
mass of the car 1s M. and it is traveling with speed v,. Find the static friction force needed for the
car to make the turn in terms of given variables and fundamental constants, showing the steps
below.

a) Sketch and translate

b) Simplify and diagram

¢) Represent mathematically

d) Solve

¢) If the mass of the car 1s doubled, how would this change the magnitude of the static

friction force needed?

3. A car is rounding a curve of radius R on a flat road. The coefficient of static friction 1s L, the
mass of the car is M. and it 1s going at the maximum possible speed v to make the turn. Find
the car's maximum speed (symbolically). Show the steps below.

a) Sketch and translate

b) Simplify and diagram

¢) Represent mathematically

d) Solve

¢) If the radius of the curve was quadrupled, how would this change the maximum speed?

4. A satellite (mass m) orbits the carth (mass M) at constant orbital speed v, 1n a circular path
which has a radius R. Find the orbital speed of the satellite (vo) in terms of given variables and
fundamental constants. Show the steps below,

a) Sketch and translate

b) Simplify and diagram

¢) Represent mathematically

d) Solve

) 11 the radius of the orbit was quadrupled, how would this change the satellite’s orbital
speed?




¥ Dshe T

I G—m Q@V\Q& M—Lm&m - M3+MV°2- | “

- B — - ———— - -

————————— e

.__ o ____Cw ot \J_z_'_: 2V, )Q-l‘d: r.‘q,:-tig )’Hﬁ[\ e accelerahon y Ay = _:Y-t_) 1S
e st gy RS LT |
vy A TR MR TR ST R
Qo M aceelervhonm s&i—t’s- Hho Same. , 50 Hha - fensionis shil
T = Mg +MVis | go Hhe dension does hot  changt.




ey Q >F =ma, SANA et S ¢
=2 a:\':}mp) - Newtens seesnd laws s F;%—T' = Mg, l
% P ke W a : 3 e

b) Sggkg and. DTM
smoded Cah as Pahbde

o iInoded msdion da undorm C,D’c,umh@%n

We Canedt ure £ =uugn o find the ~
clahc dnchm fixeein this Sitwadon
becawse, we hawe ho indicaton vhat
Yhe Stakc bichon fwee is a. marionum,
_dnd +hat equaton el YOL HhQ MArumum.

c) ’ke G\dwmﬁyrcz mzuu.d (s ?vm ‘93 '”V z.g-Ih ths equahm,
I we. dowble ha mass, ¥he hrction ‘ﬁ;YCL aLoo devkles.




A s 2 ~ opwdel Car ag parhcke A e
AT i —— A : e yrnodel mohsn ag Uniform cirewdar motion

—

SR> _ ) E S > NS W - = | e L e
T n +r 9 T
s . S -

R £ —;(SE_tn __\L__">, speed, uwe. know the. Stadi ;ﬁdw
I A SR At | ot e makimuen valud of £o=Llne

0 NS LR o St L N— A

e AN = M(_Yj’“‘" f The noemal free, ny IS Not= a given vanabile, i
R ~ oy
&_I_CAALMJtm_[Dﬁ_MS ues H

e Mlﬁ@ﬁ%@p\am&iF =ma
A | » ma—mm;-__, s ol .

A s

,__MSBQ = \/n\‘:_ i = ——_:.F SR R

Dle. (Mru&a_dm,‘)

) The. masimum vdocity. s {ugR. So if the hewr radiva’s 1 =YR,
Venag,® J,usg(‘{RS = 2 (4R "= 2V o S0 the. Maximum
Speed doubles.




Suskem: Sadellie i
PosURIM : Ahe psink Aaum

I i % A _..U)Cr\u.éi?;u@&-_..r;; -Gm..gn___-.@r_&é;___

j B .Fc. - m.YF TN 1 _’pﬁ‘((&tg M o ey —_“

| GMen. dmie

RZ
o \/'nvq lSMWtﬁ M%&&Wﬁmwvaam
e Croddon, patt-- o e Hhat hag ;

_GM — N  ueeMadion. BEREPE: —




