Answers to Midterm 1 Short Answer Questions

35. What do we mean when we say that an object is located at the zenith? a) At what altitude would that object be located?

a) If an object is at the zenith, it is located straight above the observer.  b) Since the altitude starts off at 0 degrees at the horizon, the zenith would represent 90 degrees.

Note the zenith is NOT where North or the North star is located.  In Salinas the North star is located at 36 degrees altitude because that is the latitude of Salinas.  The North star is only located at the zenith if you live at the North Pole.  At the North Pole, the latitude would be 90 degrees so you would find the North star at 90 degrees at the zenith again ONLY if you lived at the North Pole.
36. a) What two conditions must be met in order for a lunar eclipse to occur? b) Why doesn’t a lunar eclipse occur every month? 
a) To have a lunar eclipse (eclipse of the Moon), the Moon must be in its full phase and cross the ecliptic plane.  When this occurs, the Moon is directly in back of the Earth and crosses the Earth’s shadow so it becomes dark.
Note: When a moon is new, it does not cross the Earth’s shadow.  It is actually in front of the Earth and appears dark to us because the side the faces the Earth is the dark half of the moon.   If the new moon crosses the ecliptic plane, it blocks the Sun’s light and causes a solar eclipse (eclipse of the Sun).

b) A lunar eclipse doesn’t occur every month because the Moon doesn’t pass through the Earth’s shadow every month when it is a full moon because the plane of its orbit is inclined 5 degrees from the ecliptic plane (the plane of Earth’s orbit around the Sun) so most of the time the Moon is either above or below the Earth and receives full sunlight on the side of the Moon that faces us.
37. What is precession and what causes it to occur?

Precession is the wobble or slow circular motion of the Earth’s axis of rotation.  It takes 26,000 years to complete one full wobble.  The star that lines up with the Earth’s North pole is defined as the North star, but since the axis wobbles, the North Pole points in different directions over 26,000 years, thus for many years we may not have a North Star or the North Pole will point to a different bright star other than Polaris.

The Sun has a huge gravitational pull on the Earth because it is massive and the Moon has a huge gravitational pull on the Earth because it’s close.  The combined gravitational pull of the Sun and the Moon on the Earth causes precession to occur.

38. Express 460,000 in scientific notation: 

4.6 X 105.  

The exponent (the little number raised high next to the 10)  has a value of 5 because you had to move the decimal 5 places so that you have ONE non zero number to the left of the decimal.  
39. Ptolemy’s theory and Copernicus theory both explained retrograde motion of planets.  Explain a) what is retrograde motion b) the differences between the theories and how they explain retrograde motion occurred in each of these theories.
a) Retrograde motion is when a planet appears to change direction in the sky from the Earth’s point of view.  It is the apparent backwards and forward motion of a planet.  In actuality, the planet is not changing directions, it just appears to do so.

b) Ptolemy said that we live in a geo-centric Universe.  Here planets exhibit retrograde motion because they orbit on epicycles which is a small circle on top of the larger circular orbit.  Its motion on the epicycle around the Earth makes it appear to move forward and backwards and exhibit retrograde motion.

Copernicus explained retrograde motion by stating that we live in a heliocentric Universe where the planets orbit around the Sun.  He explains retrograde motion by stating that the inner planets such as the Earth orbit the sun faster than the outer planets, such as Mars.  Thus when the Earth passes Mars in its orbit, it appears that the slower moving Mars is moving backwards with respect to the stars.  This view is the correct explanation for retrograde motion.  Mars is not really changing direction, it just appears to do so from our point of view.  It’s kind of like when you are passing a slower moving car.  When you’ve passed it, it looks like it is moving backwards from you.
40. What is the definition of a moon?

A moon is a celestial object that orbits a planet.  

Note: Although our moon is named the Moon, a moon does not have to orbit the Earth.  There are other planets that have moons also.  
41. Express 6.7 X 10-3 in regular format:  

.0067

In scientific notation, the negative in the exponent means that is it a fraction or a small number less than 1 so in normal format, you would put the decimal in front.  

42. We define a month as lasting about 30 days.  How did people in the past keep track of the time that passes during a month (i.e. what defines the length of a month)?
People in the past kept track of the length of a month by keeping track of the phases of the moon.  The entire cycle of phases from new moon back to new moon lasts 29.5 days or about 1 month.

43. What experiment did Jean Leon Foucalt conduct in France to prove that the Earth rotates?

Jean Leon Foucalt conducted an experiment which involved hanging a pendulum from the dome of the Pantheon in Paris.  The pendulum would swing back and forth, but its swing appeared to change directions and trace out a circle in the sand.  During that time people knew that it was not physically possible for the pendulum swing to change direction on its own.  The only logically conclusion was that it was the Earth that was rotating which caused the pendulum swing to appear to change direction.

Note: The fact that the pendulum was swinging is not due to the Earth’s rotation.  The pendulum can swing on its own and does not require the Earth to rotate.  The important concept here was that the swing of the pendulum appeared to change direction and that cannot happen without the rotation of the Earth.

We have a model of the Foucalt pendulum here at Hartnell!  It is only one of three in California.
44.  Describe Kepler’s three laws:

1) Planets orbit around the Sun in an ellipse with the Sun at one focus of the ellipse.

2) The line joining a planet and the Sun sweeps out equal areas in equal times.

Because of this when a planet is closer to the Sun in its orbit, it moves faster than when the planet is farther away from the Sun.

3) The squares of the period of revolution is proportional to the average distance cubed.  (p2 ( a3) 

Because of this, planets that are closer to the Sun orbit the Sun at faster speeds than the planets farther away from the Sun.
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Phases of the Moon (+8pts total)

The following is a diagram of the Earth and Moon as it orbits the Earth in 8 different positions (A-H). Assume that the
Sun’s rays hit the Moon from the right. For each position, label the name of the correct phase (+4pts). In the circles
provided, draw what the side of the moon facing the Earth would look like as seen from Earth (+4pts). In your drawing,
shade (darken) the part of the moon that does not receive sunlight and leave white the part that is illuminated.
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