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1. Which of the following graphs shows how the gravitational field of a body varies with distance
from its centre? (Assume d is greater than the radius of the body.)

g B. ¢ C. g D. g 4

2. A rock drops from a very high altitude towards the surface of the moon. Which of the
following is correct about the changes that occur in the rock's mass and weight?

MASS WEIGHT mass < alwyj Comﬂlﬁn%
A. decreases decreases W e,"ﬂb»{‘ 0{(%{,4 0{ § on 3,
B. decreases increases
C. remains constant decreases
remains constant increases

3. Cavendish's historic experiment is set up as shown to determine the force between two
identical sets of masses. What would be the net force of attraction between one set of masses?
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4. A satellite experiences a gravitational force of 228%\1 at an altitude of 4.0 x 10’ m above Earth.
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What is the mass of this satellite?

A. 23kg [2(906

650 kg

J

910 kg

B
C.
(D) 1200kg

5. Oberon is a satellite of the planet Uranus. It has an orbital radius of 5.83x10® m and an
orbital period of 1.16 x 10° s. What is the mass of Uranus?

—

A 2.6x10° kg l—a - R Gwm : 4do*v
B. 5.9x10" kg rt T
1.5x10"7 kg Ma = e

@ 8.7x10% kg %: A, m = 4"7" y ?ZY 2§6

6. An object travels along a circular path with a constant speed v when a force F acts on it. How
large a force is required for this object to travel along the same path at twice the speed (2v)?

ALy Fo=m' o Femt
B. F v v
C. 2F — _
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7. Find the gravitational force of attraction between a 75 kg physics student and her 1500 kg car when
their centres are 10 m apart.
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8. A certain planet has a mass of 3.3 x10% kg and a radius of 2.6 x10°m. What is the acceleration
due to gravity on the surface of this planet?

A. 0.54 m/s> % - Gm Qa b 4’40/“J( 3. 3x102*)

-

@ 3.3 m/522 /l/'? CZ.G%(O‘)Z
C. 4.0m/s
D. 9.8 m/s? = 3/ g WI(SL

9. A space shuttle orbits the earth at an altitude where the acceleration due to gravity is 8.70 m/s’.
What is the shuttle's speed at this altitude?
P a.= 6 = G m
c —

A. 2.65x10° m/s ol

B. 7.45x10° m/s Vv L/‘; l .
© 7.68x10° m/s Oe—-
3 (/92
D. 7.91x10° m/s \/ J—f,\é 7? >(l() o
630 ml

10. Which of the following graphs shows how the gravitational force varies with the distance of
separation between two objects?

A. F A B. F A

G mma
/ij -

r-’z.

F\ Same

, __‘_ «n "
S #sz i as

oy
b
oy
|

C. F 4 F

Y

\

o
[oN



11. A planet travels in an elliptical path around a star as shown.
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Describe the magnitude of the velocity and the acceleration of the planet at X.

MAGNITUDE OF MAGNITUDE OF
VELOCITY ACCELERATION
least least
B least greatest
C. greatest least
D greatest greatest

12. What is the gravitational field strength at the surface of a star of mass 4.8 x 10>'kg and
radius 2.7x10°m?

A. 9.8 N/kg ﬁ: _@ﬂ = 44 goo U/I/g
4.4x10* N/kg vt

C. 4.9x10° N/kg

D. 1.2x10" N/kg

13. A satellite's orbit is maintained by a

A. normal force.

B. frictional force.
C. centrifugal force.
@ gravitational force.

14. Kepler's third law (r3 o T 2)can be derived from the law of

. . ) D O “ l: \
nertia. G A)

universal gravitation.

conservation of energy.

conservation of momentum.
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15. A planet of radius 7.0 x 107 m has a gravitational field strength of 68 N/kg at its surface. What is
the period of a satellite orbiting this planet at a radius of 1.4 x 10* m (twice the planet's radius)?
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16. On Earth, the maximum speed without skidding for a car on a level circular curved track of radius
40 mis 15 m/s. This car and track are then transported to another planet for the Indy Galactic 500.
The maximum speed without skidding is now 8.4 m/s. What is the value pf the acceleration due to

gravity on this other planet? (;“,. M
A, 1.8m/s? rw . {:,_ > 1:4. Fc = F,C
@ 3.1 m/s?

3 1 YA
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C. 43m/s? Y -"7 «MMJ Wf? ,/,wtg
D. 5.5m/s? \Ej o vt 2z
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17. A satellite travels around a planet at 9.0 x 10° m/s with an orbital radius of 7.4 x 10° m

= |€0%0s

W hat would be the speed of an 1dent1ca1 satellite orbitting at one half this raﬂaus" M2
A. 4.5 x10° m/s “jﬁ—'—'ft}ll M ac' -3 Ac, = 92
B. 9.0 x10° m/s O a ﬁ [ G/":__L V; _ Gm
(C) 13 x10% mps - 1 d B G
D. 18 x10* m/s ' v, VS I;': U = ran
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18. A satellite orbits a planet of mass 4.0 x 10% kg at a velocity of 5.8 x 10°m/s. What is the radius of
this orbit?

A 6.4x10°m Ac <9
7.9x10’m \)2 Gwn
C. 1.6x10°m — = =
D. 1.2x10"m ol "
V= GW\ (éé?xlo-“)(40><lo 5
v? ({ Xxf()))z

= 7 q3xlpTm



19. The orbital radius of Mars around the Sun is 1.52 times that of E

years, what is the period of revolution for Mars in t >
A.  0.66 years M V| e

B. 1.5 years

@ 1.9 years acti 4 (I-TZV'>

. SR ‘ dntr]
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3.5 years 4‘7 v ’é_w_"‘ = ' Y,Cﬂl\/- —Z:—/_— 6 m

,1»7, T = .89 (1year)
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20. What is the centripetal acceleration of the Moon in its orbit around the Earth?

A. 0m/s? (3: ()Mf‘,
2.7x 107 m/s? v
2 ]
g: ;:2222 = (ﬁ»“xlO")(g.“YlD”} ~ 2‘70)40’3”‘/5‘2_

(3. 84xI10%)*

21. The equation E; =mgh, in which g is 9.8 m/s?, can not be used for calculating the
gravitational potential energy of an orbiting Earth satellite because

A. the Earth is rotating.
B. of the influence of other astronomical bodies.
C. the Earth's gravity disappears above the atmosphere.
@ the Earth's gravitational field strength varies with distance.

22. A 1570 kg satellite orbits a planet in a circle of radius 5.94 x 10° m. Relative to zero at infinity
the gravitational potential energy of this satellite is - 9.32 x 10'! J. What is the mass of the planet?

@. 5.29x10% kg [ 6 _Cr (-9.32 «10")(5.44 xp )
28 - p = m, M2 m: _L yO

B. 8.31x10% kg p _ - T

C. 3.14x10% kg v Om, (“7 w")(1570)

D. 4.93x10* kg g 24%/02‘6

23. Relative to zero at infinity, what is the gravitational potential energy of a 7.2 x 10% kg satellite that
is at a distance of 3.4 x 107 m from earth's centre?

A -2.4x10" ] E\,O 6%%2 - -'(é.é7’*)//()"')(5.‘(8%(0”)(}%4&)
-8.4x10° ] " 24l ?

C. 8.4x10°1]

D.  2.4x10"] = - 945 x0T




24. A planet is in orbit as shown in the diagram below. v | < Q
°T E W V< EW?.

planet

The planet's gravitational potential energy will

A. Dbe constant throughout its orbit.
C% always be equal to its kinetic energy.
increase as the planet goes from point R to point S.
D. decrease as the planet goes from point R to point S.

25. A 450 kg piece of space debris initially at rest falls from an altitude of 6.2 x10° m above
the earth's surface. What is its kinetic energy just before impact with the surface? (Ignore air

resistance.)
T 7
I
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v

6.2 x10° m v

l 7.00x10°m
= N

6.38 x 10°m

@ 2.5x10%J A EV’C E” - EVi < [~ Gmmy _(_ Gm\m2>

B. 2.7x10°J rp i
C. 2.6x10°] = —=749x10'7
D. 2.9x10"]



26. A stationary 25 kg obiject is released from a position 8.9 x 10° m from the centre of the earth.

What is the speed of the object just before impact? Ignore air resistance.
@ 6.0 x 10° m/s AEyp=-aEp . V. - 7 Eu
B. 7.0x10° m/s = 44750 f m

C. 1.3x10*m/s O 3
D. 1.8x10% m/s AEV—’ Ekf‘ﬁ/' 6 qSOM/S

Freg = émvfz

27. A 5.2x10* kg rocket is initially at rest on the surface of the earth. If 3.0x10'' J of work
is done on this rocket, what maximum altitude h will the rocket reach? (Assume the rocket's
mass does not change.)

A. 5.9x10°m
’ 6.5x10° m W= AE/’
5.8x10° m

D‘. 6.9x10'm 4 Ep

Eps - E?I+9Lp' 7§fﬁ2 L o Epz -0 95x0"T

Erff - §M_& Vf - - GM,MZ - _,(46 ?Y(O’\j(‘;{JX{()”)(S,Zx!O )
Ve Eyr . -7.95 xlo'

= ?QO%)«(OCW\ LFVF“V’;'
= (. 4%x105 m




28. A 620 kg satellite orbits the earth where the acceleration due to gravity is 0.233 m/s>. What is

the kinetic energy of this orbiting satellite?

0(c~

A, -5.98x10°J < Gm
B. -2.99x10°J rt V J = 8105 (e
2.99%10° J } z,'
D. s98x10°1 I~ %vg _ (6.6%;;)2)2.‘14’ 10?9 E»cf Lot = 2995007 T
4 13x(D7m

29.  What minimum kinetic energy would a spacecraft of mass 1.2 x 10* kg need at the surface of the

30.

31.

Earth so that it could escape to infinity? I
P A A E P < ’AEI( o

A L1x10*7J A Eys= 0 57;;.? -y = ”(E//((;‘ Fn;)

B. 1.2x10°7 Ey=o0
7.5% 10" J - Epi = Ea;

D. An infinite amount é EP":‘E'&_M" C ( 6”11 5 ? SO )(l() J

En;=17

An object is located on the surface of a planet. The work required to remove this object from the

planet's gravitational field depends on which combination of the following three variables:

mass of the planet, mass of the object, and radius of the planet? _
W=akp

MASS OF PLANET MASS OF OBIJECT RADIUS OF PLANET
@ Yes Yes Yes - EP*" -EP;
B. Y Y N
es es 0 6 " Mz ( ) )
C Yes No Yes m?l SERE
ob)"c&f T
D No Yes Yes rafiu o 7[
Plangt

A 120 kg astronaut stands on the surface of an asteroid of radius 600 m. The astronaut leaves the
surface with 15 J of kinetic energy and reaches a maximum height of 300 m above the surface.

What is the mass of the asteroid?
AE, = - 157
A 5.6x10" kg

B. 2.2x102 kg \% A Ep= 15T
3.4x10" kg T
00
500m AEV: 61"’1:”’12(7{?-%})

D. 5.1x10" kg
r}"
e = 33710y
_9- Gm, (+ ‘F)

200,



32. The work required to move an object in a planet's gravitational field can be determined graphically
by calculating

—

A. the slope of a graph of gravitational force versus separation distance. }-j
@ the area under a graph of gravitational force versus separation distance.

. the slope of a graph of gravitational potential energy versus separation distance.
D. the area under a graph of gravitational potential energy versus separation distance.

L\/mflﬁ F 0( /4&’(6(

33. Which of the indicated areas of the graph represent the work needed to send an object from
separation distance r to infinity?

Gravitational
Force
Al
|
|
Ay
I
LA,
1
r Separation Distance
A. At A,
B. A,
A+ A,
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34. Which of the following is a correct expression for the total energy of the orbiting satellite shown

below?
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35. A satellite orbits the earth with a kinetic energy of 2.0 x 10'° J . Its gravitational potential
energy in this orbit is -4.0 x 10' J. What is the total energy of the satellite?

oS 0o@»

6.0 x 1010 J ET > Eu + Elﬂ
2.0 x 1010 J - ‘Z¢Ox(0‘°3/
2.0 x 100 J

6.0 x 100 J

36. The shaded area shown in the diagram represents

A.
B.
C.

) \A): FO{ - AV@A

(Gravitational force
exerted by the earth)

T

(distance from the
centre of the earth)

the gravitational field strength near the earth.

the gain in kenitic energy.

the centripetal acceleration of an object orbiting the earth.

the work required to move an object in the earth's gravitational field.

37. A 2.0x10° kg satellite is in a circular orbit around the earth. The satellite has a speed of
3.6 x10* m/s at an orbital radius of 3.1x10" m. What is the total energy of this orbiting

satellite? —
E. - E, + E, = 2%xb" ~ 2.5 xpl
A -2.6x10"7 T U P_ "’T
® -13x10°1 = 1310
: /
C. 13x10"7 _
D. 3.9x10")J Eue- Smt Ep= - wz
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38. Which graph shows gravitational potential energy plotted as a function of distance r from the
centre of the earth?

A. E, / EV:“/G‘:’_;M}—B' E, /

39. A satellite is in a stable circular orbit around the earth. Another satellite in a stable circular
orbit at a greater altitude must have

a smaller speed and a shorter period. . Vo r
a smaller speed and a longer period. ] '
a greater speed and a shorter period. Q g E
a greater speed and a longer period.
| -~ \
\
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40. Which of the following could represent the kinetic energy, the gravitational potential energy
and the total energy for an orbiting satellite in a stable circular orbit?

KINETIC ENERGY GRAVITATIONAL POTENTIAL ENERGY TOTAL ENERGY
40 000 J -80000J -40 000 J
B. 40 000 J 40 000 J 80 000J
C. -80 000 J =40 000 J -120 000 J
D. 80000 J -40000J 40 000J
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