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Directions: Solve the following problem. Show all work. Be neat. Your solution should mathematically

read like an essay. Each problem is worth 5 points.

1) A stopper is spun at the end of a I.4 m long string such that it makes 15 revs in 4.5

seconds. Determine the frequency of the stopper.
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2) Read the passage below, taken from Wikipedia, about the Apollo 8 mission. After
reading, determine the altitude, above the moon, of the lunar command module.

Apollo 8, the second manned spaceflight mission flown in the United States Apollo space

program, was launched on December 21,1968, and became the first manned spacecraft to

ieave low Earth orbit, reach the Moon, orbit it, and return. The three-astronaut crew-
Frank Borman, James Lovell, and William Anders-were the first humans to witness and

photograph an Earthrise and to escape the gravity of a celestial body. Apollo 8 was the

third flight and the first crewed launch of the Saturn V rocket and was the first human

spaceflight from the Kennedy Space Center, located adjacent to Cape Canaveral Air
Force Station in Florida.

Originally planned as the second crewed Apollo Lunar Module and command

module test, to be flown in an elliptical medium Earth orbit in early 1969,the mission
profile was changed in August 1968 to a more ambitious command-module-only lunar

orbital flight to be flown in December, as the lunar module was not yet ready to make its

f,rrst flight. Astronaut Jim McDivitt's crew, who were training to fly the first lunar module

flight in low Earth orbit, became the crew for the Apollo 9 mission, and Borman's crew

were moved to the Apollo 8 mission. This left Borman's crew with two to three months'

less training and preparation time than originally planned, and replaced the planned lunar

module training with translunar navigation training.

Apollo 8 took 68 hours (almost threetays) to travel the distance to the Moon. The crew

orbited the Moon ten times ofer the course of twenty and a half hours, during which they

made a Christmas Eve television broadcast in which they read the first ten verses

from the Book of Genesis. At the time, the broadcast was the most watched TV program

ever. Apollo 8's successful mission paved the way for Apollo 11 to fulfiIl U.S.

president John F. Kennedy's goal of landing a man on the Moon before the end of the

1960s. The Apollo 8 astronauts returned to Earth on December 27,1968, when their

spacecraft splashed down in the northern Pacific Ocean. The crew members were

named Time magazine's "Msn of the Year" for 1968 upon their return. (Use the space on

the next page to respond to the question.... determine the altitude, above the moon,

of the lunar command module)
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(Use this space to respond to #2)
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3) You are driving your car into a banked tum. The turn has a radius of 20m, and is banked

at20 degrees. Due to slippery conditions, the coefficient of friction between the tires and

the road is 0.23. Determine the slowest speed you could negotiate the turn and not slide
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down the bank.
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4) A20 g stopper is spun in a vertical circle at the end of a 0.85m long string such that it

makes 7 revs in a time of 5.4 seconds. Determine the tension in the string when the

stopper is at its highest Point.
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5) A large rotating platform has a frequency of 1.54 rev/s. A box can be placed anywhere

on the platform. This box and the platform have a coefficient of friction of 0.53.

Determine the greatest distance the box can have from the center and not slide off the

rotating platform.
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6) Determine the attractive force between two people, each with a mass of 60 kg, when they

stand a meter apart. (Consider their center of masses to be separated by a meter)
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