
Centripetol & Grovity
Test
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. Base your answers to questions 67 through 70 on the
diagrarn l:elow which represents a Z_0-kiiograrn mass
rnbving in a circular path on the end of a string 0.80
rneter long, The_ mass moves in a horizontal plan-e at a
constant speed of 4.0 meters per second
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67 The tbrce exerted on the nrass bv the string is
(1)  8  nt  (3)  32 nr
(2) 16 nt r4j 6-t nt

68 In  ,  the posi t ion shorvn in  the d iagrarn,
VClg.lily , of the urass is directed towarfpoini
(1)  A (3)  C
(2) B ('r) D

69 The centripetal force
toward point
( I )  A
(2) B

act ing on the rntrss is directed
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(3) C
(4) D

70 The speed of the rnass is changed to 2.0 meters per
second. Compared to the centiipetai acceleration of
the mass when moving at 4.0 ,tr"t.r, per second, its
centripetal acceleration when rnoving at 2.0 meiers
per second would be

I h"lf as great ll one-fourth as great
2 twice as great { four times as great
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Base your answers to o through e on the inforrnation

belou'.

The diagram.rePresents a flat (unbanked) cir-
' .olti-t".Jtt""t *host radius is -250' meters'

il;itg;;; n it nigvlng around the track at a

;;if;;?, Fpeed ot 4Q'0 ieters. per second' 
' The

mais of ttie car is 2.00 X 10' kilograms'

z} At the instant shown in the diagram, tlre car,s

Q acceleration'is directed toward the

D north J) east
r) south { west

/r\ The magnitude of the car's acceleration is
q/ ,) 0.025 m.7sec.' ll 6'40 nr'/sec''

-i i:60-"..7;;J 4 12'8 m'7sec'!

The centripetal force necessary to keep the car in

its circulai path is Provided bY

l) tt. engine il friction
2.')ih; brfkes Y) ttre stabilitv of the car

If the speed of the car lvere 50'0 meters per. second'

ihe n'alnitude of the centripetal.force wottld be

1) +.00 X lor nt. 3) ? 99 X lQl nt'

iJ t:oo !i 10' nt. Y) 4'oo )( 1o{ nt'



a * l or_/.-A 
1.0-* I0s-hiogram c"gr travels at a constant speed, of 20. meters per second aror:nd a'horizontal dicular

track Wtich diagran ebrrectJy represenis the direction of t'he car's velocity (o) aad the direction of the ceu-
bipeial force (F") acting on the car at one particr:lar moment?

( 4 )

Whqt is the cqrsIf the rqdius of the trqck in guestion 6 is 40 meters,

centri Petol occeleration.

t )0 .  s%^ , 'r Y," E(u v^z) Lv, n zo Y,,

True or Folse - If the moss of the cor in the problem we?e to go up
Fhe centripetal occelerqtion would also go up.
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Base your answers to questions 66 through- ?0 on the
information below.

A 10O-kiiogram satellite moves in a circular orbit
around the Earth at a distance of one Earth radius
(r) above the Earth's surface. The satellite is mov-
ing at speed u.

66 The centripetal acceleration of the satellite can be ex.
oressed asI

I

o

67 Compared to the weisht of the satel l i te on the Earth's
. surface, the weieht of the satellite in orbit is

f
t

(l) n : --l-
,?1

nr2
( 2 ) a =  "

2r

I the sanre
2 tlvice as great

( 3 ) a :  u
t
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68 If g is the acceleration of gravity'at the Earth's surface,
the cqntripetal acceleration of the satellite in orbit will
be
( 1 )  I e
( 2 )  2 e

Note that questions 69 and 70 have only three choices,

3 one-four;'h as great
4 one-hal f  i i  t r r€at '

(3) Yz g
l4l V+ e

/  - r  !

ty 69 If the radius of the satellite's orbit is decreased. the
centripetal force acting on the satellite will
I decrease
2 increase
3 rlrnain the sanre

@ 
rO If the radius of the satel l i te's orbit is decreased, the'/n{ 

I 5 
' of the satellite rvill

decrease
inerease
remain the same

I
2
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Two plonets qre o certqin distonce r oport.
Tf the distqnce between the plonets were to
6o up 3 times then the grqvitotionol force
Between them would - l- f -l

1) 6o up 3X
2) 6o Down 3X

3) 6o up 9X
4) Go down9X

Referring to question ETf the moss of one
Plqnet we?e to double, ond the other plonet
Were to triple. Then the grovitqtionql force
The plonets would - (Note: distonce is still R)

1) Up 2X 3) Up 5X
2)vp3/2X 4)  Up 36X

fgr*"il y
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V,Vhich of the following grophs best represents the relationshiP between
the grovitationql forcebetween two objects and the distqncebetween their

t

(Ju'l-. ".e)

(

( J , " l u ^ r n

centers.

fa,,a'titt

fTr.,,;�'tr1



(fil Which of the following about gravity compared to the other two
\-/ fundamental forces ?

' Ohe 3 sets of fundamental forces are - Gravitational Force, Electric & Magnetic Forces, and N uclear Forces)

1) Cravity is the strongest and the longest range.
2) Cravity is the weakest and the longest range.
3) Cravity is the weakest and the shortest range.
4) Cravity is the strongest and the shortest range,

(?-A Which of the following scientists 1't developed the idea that the gravity is an
\'/ 

attractive force that not only governs the motion of objects on Earth but also
the stars. & the planets.

1) Newton 2) Copernicus 3) Cavendish 4) Einstein

6-D Which of the following scientists found the value for the Universal
\-/ Gravitational Constant C :6.67 X 10-1lru "4^

'  f 1 ^

1) Newton 2) Copernicus 3) Cavendish 4) Einstein

6 il ' The diagram shows two bowling balls, A aad B,
\)/ 

:+* h*i"g a nass of 2.00 ldograms, placed
2.00 meters apert.

B

What is the magnihrde of the gravitational force
exerted by ball A on ball BP
(1) A.rZ x Itrs N (3) S.U x lrlo N
(2) 1.63 x IOs N (4) f.rz x 10-to N

A
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A scientisf notices two dusf porticles floating through the oir hove o
force of ottrqction for one onother. The moss of each porticle is
1 X trO-e kg ond the distonce befween lhe porticles is .1 meters.
Whqt is the grovitotionsl force of qttrqction these porticles hove
for one onother ?

L) 6.67 X 10-25 Newtons
2) 6.67 X 10-26 Newtons

3) 6.67 X !O-27 Newtons
4) 6.67 X 10-28 Newtons

€9 
What is true f or these two dust porticles -

The f orce of ottroctionbelween them is probobly due to grovity becsuse
theforce of gravity is stronger thon ony possible electric forces

Theforce of oftroction between them is probably due to eleclric chorge becouse
the electricol force tends to be much is stronger thon the grovifotional force.

The eleclricforce ond grovifotionol forca the dust particles havefor one onother
is about equal.

The f orce con't be becouse of grovity becouse grovity would moke the porticles repel.

2)

3)

4)



Long Problems -

1 )- 
Base your answers to qr:efiions bg and 60 on theinformation below.

. 
In an e4periment, a 0.02g_kilogam rubberstopper is attached to one end oT a strine. Istudent whirls. the stoppe, ;r;;h"J'i?' ;horizontal circle with "'i"di,r, of f.O *"i",The stopper completes 10. 

-r"uol,rUo.r, 
inI0. seconds.

Stopper
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(Not drawn to scale)

(D

t Determine the speed of the whirling stopper.

show equotion wifh substitution ond units in substitution & on answe4l ..rJrt,)

f

{alculate the magnitude of the centripetal forceoh the whirtini 
lfopper. [sl;;tt work,

i:lr*"g,the e{uauoi' and,"trir"i,"n withunits.J Lzl

State a change thot would. make thecentripetol forceon the stopper 9o up by O, 
- 

(;;;l'



?) Onof the moons of Sqturn is nqmed Dione. This moon is
3.77 X lO8meters when in orbit. The grovitotionol force
Dione experiences while in orbit is 2J X 1020 Newtons.
The moss of Soturn is 5.7 X tO?6 kg.

o
D i o "  ?  .

A - Set up the grovitotionolforce equotion to find the moss of Dione.
Start with the equation & then show the substitufions with oll units
attoched (2 credits)

B - Solve the eguotion to find the moss of Dione. (l )

C - Stote o chonge thot would increose the grovifotionol force on
D ione4 t imes .  ( )

D - Compored to the force Soturn pulls on Dione with, The force Thot Dione
puf ls on Soturn with is - (Greafer, Less, The Sane) (,)

1--J,'77 r/48,


