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AP Physics 1 - Test 06 - Circular Motion and Gravity Score: | 00 ?

1. Ahollow tube lies flat on a table. A ball is shot through the tube. As the ball
emerges from the other end, which path does it follow?
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2. Aball at the end of a string is being swung in a horizontal circle. The ball is
accelerating because

@ The speed is changing. Velo 'y CV\”MCS; but SPeed  doos no+ -
The direction is changing. ‘Th\} vo |
5 be o

@ The speed and the direction are changing. "

é"\{\E'C{—\\(}V\.
@ The ball is not accelerating.

3. Aball at the end of a string is being swung in a horizontal circle. What is the
direction of the acceleration of the ball?

@ Tangent to the circle, in the direction of the ball's motion
@ Toward the center of the circle

4. Aball at the end of a string is being swung in a horizontal circle. What is the
direction of the velocity of the ball?

@) Tangent to the circle, in the direction of the ball's motion
@ Toward the center of the circle

5. Aball at the end of a string is being swung in a horizontal circle. What force is
producing the centripetal acceleration of the ball?

@ Normal force

@ Tension in the string

6. Aball at the end of a string is being swung in a horizontal circle. What is the
direction of the net force on the ball?

@ Tangent to the circle
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@ Toward the center of the circle
@ There is no net force.

7. Anice hockey puck is tied by a string to a stake in the ice. The puck is then swung
in a circle. What force is producing the centripetal acceleration of the puck?

@ Gravity

Alr resistance
Friction

Normal force D

eV

Tension in the string

Click the image and answer

8.
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A QuickCheck 6.12
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11. The force of Planet Y on Planet X is ___the magnitude of Fy on v
One quarter {
@ . Pl‘“\f\' X p\k"} oNn qu,“t’ 1’ ,’/ 20 \'\ Feoy /M
@ One half Y o [ ) N
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@ e Palls on Plagey
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@ Four times

12. Theo%ravitational force between two asteroids is 1,000,000 N. What will the force
i ‘

be if the distance between the asteroids is doubled?

250,000 N Wo e N M, My
@ "9 Fj - 6 S EETTI Femy/ M\
500,000 N r | Foan 3
@ 1‘000’000 N 9 r,‘ Planet X Planet Y

@ 2,000,000 N

) ~ . N . X
@4,000,000N T4 You doubie ' You One~foupti\

13. Planet X has free-fall acceleration 8 m/s2 at the surface. Planet Y has twice the
mass and twice the radius of planet X. On Planet Y

@ g=2m/s’ /V\“\ ) 1 ,.
@ g=4m/52 U} :6 ‘-} ’\.-)’ 5‘ - }\ OT_ O/‘l\g’\y\%!
@ g:Sm/S2 Q&)}

@ g:16m/32
@ g=32 m/s?

14. Astronauts on the International Space Station are weightless because

@ There's no gravity in outer space.
The net force on them is zero.

@ The centrifugal force balances the gravitational force.

@ g is very small, although not zero.

@ They are in free fall.

15. Two satellites have circular orbits with the same radius. Which has a higher
speed?

M“l5$ o PW"P"}
@ The one with more mass.

U+ Scti-f/\ More
mass

| Gm--
The one with less mass.

thl r
@ They both have the same velocity.
Less S
mass

16. A 60-kg person stands on each of the following planets. On which planet is his or
her weight the greatest?

Q- Ga ST
‘3,6@,
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17. Inthe formula F = Gm1m2/r2 the quantity G:
@ depends on the local value of g

@ is used only when Earth is one of the two masses
@ is greatest at the surface of Earth
@) is a universal constant of nature

@ is related to the Sun in the same way that g is related to Earth

18. Earth exerts a gravitational force on the Moon, keeping it in its orbit. The
reaction to this force, in the sense of Newton's third law, is:

@ the centripetal force on the Moon EO\P"'\'\ Pull o j ocn, P
@ the nearly circular orbit of the Moon ' N Full tEC{ f“H’\
@ the gravitational force on Earth by the Moon

@ the tides due to the Moon

@ the apple hitting Newton on the head.

19. Three particles, two with mass m and one with mass M, might be arranged in
any of the four configurations known below. Rank the configurations according to
the magnitude of the gravitational force on M, least to greatest.

'

1,2,3,4 P e
@ 2,1,4,3 W ‘
() 234 Levie At 0nginy |

@ 2,3,2, 4

20. Four particles, each with mass m are arranged symmetrically about the origin
on the x axis.

A fifth particle, with mass M, is on the y axis. The direction of the gravitational force
on Mis:

) e Lepr  cancelg wiry Front, v
Down \
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. ¢
o
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21. LetF, be the magnitude of the gravitational force exerted on the Sunb
and F, be the magnitude of the force exerted on Earth by the Sun. Then:
@ F1 is much greater than F,

@ Fis slightly greater than F,
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@ F, is equal to Fs NPU\/ *0\'\)5 2 T Ld\/\/

@ F.is slightly less than F,

@ F1 is much less than Fz

22. The mass of an object:

is slightly different at different locations on Earth
@ is a vector

@ is independent of the acceleration due to gravity

@ is the same for all objects of the same size and shape

23. An object at the surface of Earth (at a distance R from the center of Earth)
weighs 90 N. Its weight at a distance 3R from the center of Earth is:

@) 10N o~ MMy
@301\1 F(’ =6 r
@9ON FY) d-\\,} ) ~3
of &

24. The mass of a hypothetical planet is 1/100 that of Earth and its radius is 1/4 that
of Earth. If a person weighs 600N on Earth, what would he weigh on this planet?

l
”‘ O'f- Ut/‘t\g.‘v\(/\l

. : _ 2 a2
HINT: According to Fg~Gm1m2/r : Fg&m and Fg&wr .

24 N - X = (
®48N e FXI’U:)
Py = Exb F
- 9
(©) 192w r)il_))’“ 4 FX /s OF Ur 9l
(f
0o X %ﬁ, = 94
25. An object is raised from the surface of Earth to a height of two Earth radii above
Earth. Then:

@ its mass increases and its weight remains constant
both its mass and weight remain constant

@) its mass remains constant and its weight decreases
@ both its mass and its weight decrease

@ its mass remains constant and its weight increases

26. A caris coming around a corner at a fast speed of 40 m/s.The turn has radius of
curvature of 250 m. At what angle would he hope the curve be "banked." Use g=9.8
m/s
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27. A car goes through an unbanked, horizontal turn with a radius of curvature of
150 m. If the car has a coefficience of friction with the road of 0.50, what iszthe
maximum velocity in which a car should travel on this road? Use g=9.8m/s

(@ 27.1 m/s % \/'.‘VW\)( - M9

@ 32 m/s - (GS)HBXI‘W\ m
@ 22.6 m/s %\___B

28. A space station rotates to simulate "gravitational forces" with normal forces of
astronauts being up against the wall. Suppose the space ship wanted the astronauts
to experience a normal force value which was equivalent to their typical gravitational
weight. The rotating space ship has a radius of 100 m. What would be the tangent
velocity of an astronaut at the edge of this space ship? HINT: we wanf the centriptal
acceleration to simulate the gravitational acceleration.Use g=9.8m/s

. t€
OF v hou wanr o At
(6) 152m/s .=~ T 9rvity, So =g

29. A space station rotates to simulate "gravitation es" with normal forces of
astronauts being up against the wall. SuEpose the space ship wanted the astronauts
to experience a normal force value which was equivalent to their typical gravitational
weight. The rotating space ship has a radius of 100 m. How long would it take the

: > _
ship to make one full rotation? sy Circamftrency

(%) 30 seconds il

@ 20.1 seconds - T — Rren

@ 15 seconds T—; LU

@ 44.3 seconds v

(¥) 254 seconds = },ﬂV( [00)
(.3\.‘5)

30. What is the term for the net force directed toward the center of an object’s
circular path? -~
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@ circular force
centrifugal force
@ centripetal force
@ orbital force

31. When calculating the gravitational force between two extended bodies, you
should measure the distance

@ from the closest points on each body.
7
from the most distant points on each body.
@ from the center of each body.

@ from the center of one body to the closest point on the other body. ‘
YT 4o Centep
32. Acartravelsin a circle with constant speed. The net force on the car

@ is zero because the car is not accelerating.

@ is directed forward, in the direction of travel.

@ is directed toward the center of the curve.
@ none of the above

33. The gravitational force between two massive spheres
@ is always an attraction.
depends on how massive they are.

@ depends inversely on the square of the distances between them

@ all of the above
> =08 X107

34, Adisfant moon with a diameter of 1.6 x 10’ has a gravitational acceleration of
g=1.2 m/s” at its surface. What is the mass of this moon?

(0) 1.05x10% kg £¥| 5 G = ('vau)'“) TP
23 ©7 o
@ 253x 107 kg

35. How fast does the international space station travel if it is 431 km above the
earth's surface? The radius of the Earth is r_=6371 km and the mass of the earth is
mE=5.972x10

™= (80%000 m

q,\ 1.15x 10%* kg M

e 8.89 x 10%* kg 6 = 6 Ei »
7 x

@ 3.66 x 10°° kg g > ( I.Q(C’v& x107) =~ \ -

(\: C‘ISTMV\(.{I ‘FfﬂdW\

= R+h = 8371000+ 43)00(

o~

67 x101) (597%™
(& ¥y
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@ 3201 mi/s

36. Abug lands on a wheel 0.2 m away from the center of rotation. If the wheel is
turning at a rate of 120 rpm, what is the velocity of the bug?

@SOm/s \_ 3 £ lwmv[)*ﬁmt\ lph
13.2m/5 T e T|W pose ¢

@ 1.33 m/s ‘\f: S e

@ 2.5m/s = LHT 'MA'/%?(/
@ 5.36 m/s

P
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