Phys1443-003, FallDd, Tevm 2 Exgroise Problems
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Two objects attract each other gravitationally wlth a force of 2.5 8 10—¢
N when they are 0.25 m apart. It their total mass ig 4.0 kg, their individual
mas3es are:
a. 1.5 d 2.
s

c. 0. a_'
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b. each 2 kg

5
5 d. need more information
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Two objects have massa m and 2m respectively and are separated by a distance
d. At what distance from the lighter object along the line joining the two
objects would the net gravitational force on a4 third object be zero?

a. 0.25 d b. 0.41 4 c.0.2 d d. 0.B1 d

Three 5 kg ma=zses 3it at the vertices of an equilateral triangle of 3ide 1
m. The magnitude of the gravitational force on any of the masses due to the
other two ia

a. 1.2 8 10-11 N
. 2.98 10-9 N

0l

An object of masa 5 kg weighs 49 N at the surface of the Earth. At an altitude
equal to twice the Earth's radius its weight is
a. 12.3 N b. 24.5 N c.49 N d. SE N

The gravitational acceleration g at the surface of two hypothetical planets
has the same value, but planet #1 has twice the radius of planet #2. The ratio
of the mass of planet $#]1 to that of #2 is

a. 2:1 b. 1:2 c.4:1 d. 1:4

The period of a satellite orbiting the Earth 2000 km abowve the surface is
2. 3.5 8 103 3 b. 7.6 & 103 s

c. 8.5 8 103 3 d. 9.0 8 103 s

L 3ate llitE orbits the Earth with a speed of 45300 m/3. It3s period is

a. 1.5 8 103 3 b. 2.1 8 10% s

3 2.7 3 10¢ s d. 3.5 8 10% s

Which of the following statements is true regarding satellites in circular
orbits about a planet?

. The pericd depend=s on the mass of the satellite

. The pericd is independent of the radius of the orbit

. The speed of the satellite can change as it maintainsg its circular orbkbit
. The pericd increases wWwith increasing orbital radius
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L zatellite of mass 5000 kg orbits the Earth (mass = 6.0 8§ 1024 kqg) and has
a period cof 6000 5. The magnitude of the Earth's gravitaticnal force on the
gzatellite is

a. 7.9 83 1073 N
cC. 7.9 N

The pericd of a satellite orkbiting just abowve the Earth's surface is
a. 2300 = b. 5S040 3
c. 7200 s d. Be, 400 s
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1l. Two satellites are in circular orbits about the Earth, with satellite 2 in

an orbit of larger radiuns than =satellite 1. Which satellite has the longer
pericd?
a. satellite 1 b. satellite 2

c. need to know the masses of the satellites

12. Satellite #1 has three times the me3s of gatellite §2. Both are in circular
orbits of the same radius about Earth. The ratioc of the speed of satellite

$1 to the speed of zatellite £2 is
a. 3:1 b. 1:3 Cudal fl. 1zl

13. The speed of Halley's comet at its point of closest approach to the Sun is
a. the same as its speed throughout its orbit
b. greater than its wvalue at any other polint in ita orbit
c. lega than its value at any other point in its orbit

14. Four equal masses are located at the corners of a aguare. The direction cf
the gravitational field at the midpoint of the lower 3ide of the aguare is
a. up b. down c.left d. right

15. The gravitaticnal field at the center of the Earth has magnitude

B. zero M/kg b. 6.67 & 10-11 N/kg
c. 9.8 N/kg d. infinity

16. If the inertial mass and the gravitaticnal mass were not equal, which of the
following principles would change?
a. the inverse-square law of gravitation
b. Kepler's Third Law c. Newton's Seccond Law

P

L satellite of mass 5000 kg orbits the Earth (me3s = &.0 & 1024 kgl and has a
pericd of e000 =.

17. In the above problem the altitude of the satellite above the Earth's surface
i3

a. 78 103 m b, 78 100 m c.d 8 109 m d. 58 10E m

Two cbhjects attract each other gravitationally with a force of 2.5 & 10-10 ¥ when
they are 0.25 m apart.

13. In the above problem 1f the t© objects experience no forces other than their

mutual gravitational attraction then thelir resulting accelerations are
a. equal bh. different

Two 3satellites are in circular crbitsa about the Earth, with satellite 2 in an
orbit of larger radius than satellite 1.

19. In the abowve problem which satellite has the larger speed?
a. 3atellite 1 b. zatellite 2
c. need to know the masses of the aatellites

The period of a satellite orbiting just above the Earth's surface iz 5040 3.

20. The mass of the satellite in the above problem is

5
—



Phys1443-003, Falld, Tevm 2 Exgroise Problems

a. 2000 kg b. 9.8 kg
c. 2.5 8 107 kg d. need more information
2l. The speed of the satellite in the abowve problem is
a. 3070 m/s b. T7TED0 m/s c.7900 m/3 d. E500 m/s

Three 5 kg ma3ses 3it at the wertices of an equilateral triangle of side 1 m.

22. In the abowve example the force pointa
a. away from the center of the triangle
b. toward the center of the triangle
C. alocng a line joining two of the masses

Four equal masses are located at the corners of a aguare.

-

23. In the above problem if each mass ig 1 kg and the aguare has side 0.5 m the
gstrength of the gravitational field at the midpoint of a gide is

a. 1.6 8 1072 N/kg b. 2.5 8 10~% N/kg
c. 3.8 8 1072 N/xg d. 3.8 8 10-10 N/kg

LET  LLF

24. If you 1lifrt a box of mass 5 kg straight up at constant 3peed through a

displacement of 1 m, the total work dcocne on the box is
a. zero J b. 49 J c.—49 J d. 25 J

29. The angle between a force F and a displacement d is 125¢. The work done by
the force i3
a. ZEero b. positiwve cC. negatiwve
d. the sign depends on the magnitudes of F and d.

26. A particle moves in uniform circular motion. The work done on it by the

centripetal force i=s
a. Zero b. positiwve c. negatiwve

27. A box of mass 5 kg i3 accelerated by a force across the floor at a rate of
2 m/32 for 10 3. The work done by the force is
a. 530 Jd b. 100 J c.1000 J d. 1500 J

28. A boxX of mass 10 kg =slides down a plane inclined at an angle of 30% with the
horizontal. The coefficient of kinetic friction between the box and the
incline i3 0.2. The length of the incline i3 S m. The work done by fricticn
13
a. -9 J b. -9B8 J c.BS J d. -Bx J

29. The dot product of vectors A and B equals 4. If A has magnitude 2 and B has
magnitude 1.5 then the angle between the two wvectors 13
a. 40 b. 90

cC. 1358 d.the given information i3 inconsistent

30. Vectors & and B have components (l.3, 2.3) and (3.1, 4.3) reaspectively. Their
dot product 13
a. 9.7 b. 15 Co—13 d. 11.4

3l. A force F = 31 + 2] — 4k acta on an cbkbject moving it from a position
i+ 5] - 4k to a position 31 — 23 + 9k. The work done by F is
a. 2 b. 56 cC.—20b d. 4E
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