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lBiloi"S a 0.I0-hlograrn b-all at ttre end ofl
lltp"l-triog io alorjzontal circle at a constaat

at ttre end of a

speed_of 10, rnJters per second. [Neglect air resis_
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Note that questiou Eg bas ouly three choices.

_59 If the magnihrde_of the force applied to the
n 

sbing. b4 [he srudentt hand is ii:te"sed, rh;
V magdrude of the acceleratibn of the b"ll i"G

cjreular path will
I decrease
2 increase
3 remain the same

i -60 Ih," *"g.*Td:. of tle cennipetal force required
lA to keep the ball in this cireular path is
"3 (1) 5.0 ti (s) so. N(z) ro. N (+) zoo N

ut 
H*tS:-b:J 

description,of s" force keep-
/7 ing the ball in the circular pathp

I perpeS{icular to tLe circle and directed
toward the center of the cirde

t 
nnt*11|1-:" e" circie and directed away
from the center of the circie

, 
l3Su1. 

to_:!re 
:o{"-Fd directed in r}re same

directon u\at the ball is movinq
4 tangeat to ihe cird-e 1n{ <iir"ct-"d opposite to

the?rection that tire bail i, *-""i"ltt
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Base wur answers to questions 56 and 57 on the
infornrauon and diagran 

-belo*.

A vehicle travels at a constant speed of 6.0

meters per second around a horizontal cir-

cular curye wittr a ra&us of 24 meters. The

mass of the vehicle is 4.4 x 103 kilogra:ns.

Aa icy Patch is located at P on lSe cun'e.

Vehic te r=4.4x103kg

P icy patch

DO

h\_v

What is the magnihrde of the frictional force that

keeps the vehiclle on its circular pathP

(r) r.r x 103 N (3) 4.3 x rol N

izj o.o x 1os N (4) 6.5 x 1o* N

57 On tbe icy patch of pavemgnt, the frictional force

on tbe vehi-cle is zero' Which arrow best repre-
sents the directiou of the vehicle's velocity when

( 5l it reaches icy patch F?

A
\J,/

( 1 i  +  ( 3 )  
I

(4 )  I
Y



Base yor:r aD"swers to questionl 56 through 5g on tire iaforrnatioa and .ii^gr;*bao*,
a 1'00 x lOs-hlogram- c.r is driven clocl$/ise aror:nd a flat circular kack of ra&us 2s.0meters. The speed of the car is a consiant s.oo -"t"* per second"
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56 What minimum frictioa force must exist
between the tires and the road to prwent tb" ".,
frorn shdding as it ror:nds thu "r.ril"?

Dd At the instant shown in the diaEp-, the car,s
centripetd acceleration is diredee

(t)
\z)

1.25 x 105 N
9.80 x I04 N

5.00 x I03 N
1.00 x ld N

(s)
(4)

I ton'ard.E
2 toward N

toward W
dodcwise

J

4

i" 
t 

I. 
the circuJar traelc were to suddenly becorne

h, Tictio+ts at the insrent shown in th; diasram.
( lt ) me car's direction of u.avel would bet/ 

ltowardE Btornrard.\I/
towardN 4 aclochvisespiral

59 Which factor, when doubled, would produce the
.., 

' 
, greatest change in the centipetalforie acting on{ | tLe carP

/A 1 mass of tfre car
Ul 2 radius of the kack

velocity of the car
weight of the car

\t

4

E 2--?6S$E

A.n amr:sement park ride moves a rider at a con-
stant speed of 14 meters per second in a hori_
zontal_circular path of radiru 10. meters. What is

lf1 
ndels ceuEipetal accelerarion in terms of g,

tie acceleration due to gravilv?

(11 te (3) 3e
(2) 2g (4) os

lt = lo%' \--

o{ dc (e le'o | )o '
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As the distance between two objects increases,
the gravitational force of atfaction between 13)
them will
(i) decrease
(2) increase

(3) remain the same

The diagra:n beiow represents rwo satellites of
equal mass, A and "8, in circular orbits around a
pianet.

Compared to the magnitude of the gravitational
force of attraction between satellite I and the
planet, the magnitude of the gravitational force
of attraction between satellite B and the planet is

Which diagram best represents the g:avitational
field lines su:roundins Earth?

( i ) (3)n\i[1/

nl

I
I

I
I
I

11) If the distance between a spaceship and the' center of the Earth is increased from one Earth
radius to 4 Earth radii, the gravitational force
acting on the spaceship becomes approximately
(1) l/16 as great
(2) ll4 as great

..,l ,/
EL

DISTATEE

d /
V

DrstEscE

(3) 16 times greater
(4) 4 times greater

A sateliite weighs 200 newtons on the swface of
Earth. What is its weight at a distance of one
Earth radius above the surface of Earth?

Two objects of fixed mass are moved apart so
that they are separated by three times their
original distance. Compared to the original
gravitational force between them, the new
gravitational force is
(1) one-third as great (3) three times greater
(2) one-ninth as great (4) nine times greater

Which gaph best rryresents the gravitational
force betrveen two point masses as a function of
the distance between the masses?
( 1 ) I  a l

(i) halfas great
(2) twice as great

(3) one-fourth as great
(a) four times as great

ft)

r6)IL I

(1)  s0 N
(2) 100N

(3) 400 N
(4) 800N

ra l \  H
I  n t
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ij) The gravitational force of attraction between two' / obiects would be increased bv

1t j doubling the mass ofboth objects, only
(2) doubling the distance between the objects,

only
(3) doubling the mass of both objects and

doubling the distance between the objects
(4) doubling the mass of one object and

doubling the distance between the objects

I
f ,a1 ,s er)

r j ) As the *** 
:::-Ol!{,i".:"ur-es, its eraritational'" 

/ force of aftacuon on the Earth
(l) decreases

12; increases; 
€) remains the sarne

l - l
L -  3
1 - 1
4 - t
5  - 1

e ^ \
7 -  r
a -  I
1 -  3
l o -  I
[ d - l

t1)

1 0 )

t t  ̂ J

/ A - t
/J  ̂ ' {

l,l ̂  I
t 5 ' L

( t ' - J
t 7  " l

l 8  - (

l?  ̂ 3
l c j "  I
t l  -  J

The centers of trvo 15.0-kilogram spheres are
separated by 3.00 meters. The magnitude of the'gravitational force between the two spheres is
approximately t5K t 5 h

@
( 1 )  1 . 1 1  x  1 9 - t o *  @
(2) 3.34 x lO-loN l_ j _,
(3) 1.67 x 10-eN
(4) 5.00 x 10-eN

Gravitational force F exists between point
objects A and.B separated by distan". R. If tIrc
mass ofl is doubled and distance.R is tripled
what is the new gravitational force betweenl
and B?
(1)  2F

9

(2) 2F
J

(3)  3 t
2

(4) eF

What is the magnitude of the gravitational force
between two S.O-kilogram masses separated by a
distance of 5.0 meters?
( l ) s . o x t o o N  E R  5 t <

( 2 ) 3 . 3 x t o - r o N  @  O
( 3 ) 6 . 7 x 1 0 - 1 i N  5 n - l
( 4 )  1 . 3  x  1 0 - 1 1 N

z)
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Problem 1-

A cor trovels qround o circulor trock of rodius 50 meters. The cor
completes o revolution oround the trock in 20 seconds. The cor hos
o moss 0f 12OO kg.

A - Whqt distonce does the cqr trqvel in
1 revolution oround the trock. 111

d=_ meterS

B - Whot is the cors velocity os it rounds
the trock. (Show egu. With sub. d units) 111

l / '

7 \
/ '

A ,  f f  n c  l

,\\ ,
\ z

\ l '

a 
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n
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C - Whot is the size (rmgnitude) of the
Cors centripetol occelerotion.
(Show egu. With sub. & units) / r'l

D - I the position shown which direction does the centripetol force point.
Whot is the size of the centripetol force. _

f ) , . ,  o . l  , u - * F"u /v

E - If the ma.r<imum frictioml force (sroric mtD the tires and trqck surfoce
is 1QOOO newtons, Cqn this cor go oround this trock ot this speed without
skidding off ? Exploin f7)



Problem 2 -

A 1@ kg communicqtiors satellite is ploced in orbit, When in this orbit the
Sotellite experiencd o ottrqctive force toword the Earth of 61 Newtons,
ond orbits with o speed of 3956 m/s.

r\

r - Find the disfqnce between the center of
.' , the Eorth & center of sotellite.
P (show egu. With sub. d units) ..''3;

---t-^

- If o meteorite croshed into the sotellite
So thqt its mass doubled ond wos moved
cfoser to the Esrth by 2X whot would

hoppen to the grovitotionol force betwe.en
the sqtellite ond Eorth. fi1

{ - \) r \
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