Astronomy (Lecture 5: Read Chp. 17 and 18 in Tillery, Enger, and Ross)

1.  Ms. Brown will be teaching a module on the Planets to a fourth grade class.  Which would be the most effective approach of introducing this topic.

I. Lecture to the students about the planets in order from closest to furthest away from the sun.

II. Discuss the history of humanity’s robotic exploration of the solar system and compare with the exploration that opened the New World as discussed in history

III
Have students make evening observations of the Planets at home and have the students discuss those observations in class

IV
Guide students through a tour of the solar system using media resources (videotapes, web, …)

A.

I and II only

B.

I only

C.

II and IV only

D.

III only

2.  The teacher of a combined fourth- and fifth grade class wants to use an inquiry approach to convey to their student a sense for the vastness of the solar system?  Which activity would be most appropriate for this purpose?

A. Have students calculate the number of astronomical units each planet is located away from the sun by providing only distance from sun in millions of miles

B. Have students use their computer skills to research this topic on the web

C. Have groups of students use data from a textbook and using a long roll of paper construct a scale model of the solar system

D. Allow students to explore the solar system using a computer software program.

For questions 3 and 5 look at pg. 409 – Fig. 17.7

3. In the textbook you are using you find that the axes are incorrectly labeled, as is the case for this diagram that attempts to illustrate Kepler’s 3rd Law.  What approach would you take to convey this information to the students?

A. Ask students to change labels in their textbook

B. Clearly reproduce the chart on the board with correctly axes and do not refer to chart in textbook

C. Have students generate the diagram themselves using the mathematical relationships on pg. 409

D. Reproduce data in table format on board.

4. If we discovered planet “X” 100 AU’s from the sun how long would it take this planet to make one revolution around the sun?

      A.  10 years

B. 0.1 year

C. 500 years

D. 1 year

5. Planets that are progressively farther from the Sun have years that are progressively

A. Longer periods of time

B. Shorter periods of time

C. Longer or shorter, depending on the mass of the planet

D. Longer or shorter, depending on the rate of revolution

6.  The earth moves fastest in its orbit when?

A. The earth is closest to the sun

B. The earth is furthest away from the sun

C. When the northern hemisphere is tilted toward the sun

D.  None of the above

7.  How can Kepler’s second law of planetary movement be conveyed to a 5th grade class.

A. Illustrate concept on board

B. Explain that as objects approach closer to the sun their orbital velocities increase 

C. Discuss that areas within the ellipse that are generated as a planet moves along its orbit are equal if the time interval to sweep out each area is the same

D. All of the above

8.  Earth is the only planet in the solar system that we know of that has life.  What other planetary bodies in the solar system may have life?

I.
      Mars

II 
      Venus 

III        Europa

IV        The Moon

A.        I and II only

B.        I only

C.       I and III only

D.       IV only

For questions 9 to 11 look at pg. 413 – Table 17.2

9. By looking at Table 17.2 organize the planets into three groups.  Focus on distance from sun, mass and density if these bodies.  Identify the planets that fall into the same category as Earth

A. Jupiter, Saturn, Pluto

B. Mercury, Neptune, Venus

C. Jupiter, Mars, Mercury

D. Mars, Mercury, Venus

10. What planets have a revolution period and rotation rate that are roughly comparable?

A.  Jupiter, Pluto

B. Mercury, Venus

C. Mars, Mercury

D. Earth, Venus

11. Which planet would float on water?

A.  Jupiter

B.
Saturn

C. Mars

D. Earth

12.  What two planets have an orbit that has the greatest inclination to ecliptic?

A.  Jupiter, Pluto

B    Mercury, Venus

C.  Pluto, Mercury

D.  Earth, Venus

13.   Earth, other planets, and all the members of the solar system

A. Have always existed

B. Formed thousands of years ago from elements that have always existed

C. Formed millions of years ago, when the elements and each body were created at the same time

D. Formed billions of years ago from elements that were created in many previously existing stars

14. The dominant physical processes that directly led to the origin of the planets

A. Supernova and nucleosynthesis

B. Gravity and accretion

C. Heating and removal of primary atmosphere

D. Radioactive decay and planetary differentiation

For questions 15 and 16 look at pg. 415 – Fig. 17.12 and pg. 417 – Fig. 17.13.

15.  The geological history of Mercury can be briefly summarized as follows:

A. Geological dead for billions of years

B. Has active volcanism and seismic activity

C. Has active mountain building 

D. Has a crushing atmosphere and a runaway greenhouse effect

16.   Unlike Mercury craters on Earth are relatively rare.  Why?

A.  Earth has running water the erodes 

B. Earth has active tectonics that resurfaces a large fraction of the planet

C. Earth has an atmosphere with significant transport of sediment by wind

D. All of the above

17. The atmosphere that is found on Earth Today

A. Formed when the Earth formed

B. Is the secondary atmosphere that formed from volcanic degassing

C. Is a secondary atmosphere that has been modified by the presence of life over billions of years

D. Was the result of elements implanted by the solar wind

18. Why is oxygen a major component of the Earth’s atmosphere but not Venus or Mars?

A. Lack of photosynthesis of Venus and Mars

B. All oxygen is resides in the lithosphere on Venus and Mars

C. Lack of surface water on Venus and Mars

D. All of the above

19.  The Earth consists of different layers.  The following approach will best convey this concept to a 6th grade class 

A. Have students memorize the thickness of the crust, mantle, core.

B. Construct scale model using igneous rocks to reflect the crust and mantle and iron metal depicting the core.

C. Discuss the seismic discontinuities that support our current thinking about the internal structure of the earth

D. None of the above

20.  Look at Fig. 17.14.  Given what you know about Mars where would the best analog  

       for Martian conditions on Earth be located?

A. Sahara Desert

B. Dry Valleys of Antarctica

C. Death Valley

D. Amazon Rain Forest

21. The atmospheric pressure on the surface of Mars is less than 1% of that on the surface of the earth. A glass of water is placed on the Martian surface and temperature is 0.1o C.  What would happen to this water?

A. Boil

B. Freeze

C. Evaporate

D. Remains Liquid

22.  Why do planets like Jupiter and Saturn have relatively low densities?

A. Consist mainly of volatile compounds like hydrogen and helium

B. Have a iron-silicate core

C. Have a large diameter

D. Have volcanoes near the surface

23. The Planet Jupiter has four large moons (Io, Europa, Ganymede, and Callisto) with Io closest to Jupiter and Callisto the furthest.  Also, Io is the most geologically active moon having active volcanoes and Callisto the least.  What hypothesis best explains these facts?

A. Io has more radioactive material that warms up the interior of this moon than Callisto

B. Io is subjected to greater tidal forces than Callisto which through friction warms the interior of Io

C. Io has retain more of its original heat from accretion than Callisto

D.  Io is warmed more by heat generated by Jupiter than Callisto

24. Pluto is so cold compounds which are gasses on Earth are solids like nitrogen.  What major difficulty would impede human exploration of this planet?

A. Body temperature of astronauts would cause them to melt through Pluto’s crust

B. Lack of solar radiation would limit using of solar panels to provide power

C. Presence of solid methane could result in explosive conditions if this compound melts or evaporates?

D. All of the above

25. Nearly all meteorites can be radiometrically age dated at 4.5 billion years old.   

However, a small fraction of meteorites are much younger and in some cases have age dates that are less then 1 billion years old.  What would the most reasonable explanation for the existence of these young meteorites?

A. Meteorites were blasted off planetary surfaces by asteroidal impacts and on this planet volcanism has occurred within the last billion years

B. Meteorites come from another solar system that was formed less than 1 billion years ago

C. All meteorites with young age dates have been incorrectly dated and the basic assumptions of radiometric dating of rocks is incorrect

D. None of the above

26. The Oort Cloud is where all of which the following objects originate?

A. Meteorites

B. Meteors

C. Comets

D. Asteroids

27.   The belt of asteroids between Mars and Jupiter is probably?

A. The remains of a planet that exploded

B. Clumps of matter that condensed from the accretion disk, but never got together as a planet

C. The remains of two planetary-sized bodies that collided

D. The remains of a planet that formed but then was pulled apart by the gravitational influence of Jupiter

28. Asteroids seem like relatively small astronomical bodies that are generally 100’s of millions of miles from earth. How would you discuss these objects in a way that would engender interest in a fourth grade class?

A. Discuss the results of an asteroidal impact on earth

B. Discuss how asteroidal impacts have influenced the evolution and extinction of life on earth.

C. Discuss how the composition of asteroids provide us information on the internal composition of the earth and other terrestrial planets

D. Discuss the classification of asteroids

29. During the course of a year and relative to the Sun, the Earth’s axis

A. Always away from the Sun

B. Always toward the Sun

C. Toward the Sun for half a day and away from the Sun the other half

D. Toward the Sun half of the year and away the other half.

30. During the equinoxes?

A. A vertical stick in the equator will not cast a shadow at noon

B. At noon the Sun is directly overhead at the equator

C. Daylight and night are of equal length

D. All of the above

31. The teacher of a combined fourth- and fifth grade class wants to design an activity that conveys to their students the cause of the seasons?  Which activity would be most appropriate and correct for this purpose?

A. Select student volunteers to be the sun and earth.  Have student holding a model of the earth with its axis always present at a constant inclination as the earth revolves around the sun.

B. Select student volunteers to be the sun and earth.  Have student holding a model of the earth with its that changes in inclination as the earth rotates around the sun.

C. Select student volunteers to be the sun and earth.  Have student holding a model of the earth with its axis always present at a constant inclination as the sun revolves around the earth.

D.  Have students use their library skills to research this topic.

32. On the earth there are two imaginary lines of zero latitude and longitude which are called?

A. Equator, Prime Meridian

B. International Date Line, Arctic Circle

C. Equator, International Date Line

D. Tropic of Cancer, Prime Meridian

33. Which method is the best active learning approach to convey the concept of latitude to a 6th grade class.

A. Have students look at globe and ask them to visualize the latitude of several cities

B. Construct a representation of the North Star in the classroom and have students use a home-made sextant and protractor to determine distance in degrees above the horizon of the North Star, which is equivalent to latitude.


C. Discuss the history of seafaring and how ancient mariners used sextants to 

            determine latitude.

      D.  Lecture to students on the location of the Tropic of Cancer, Arctic Circle, …

34.  What is the maximum number of degrees of longitude that can be present?

A. 90

B. 135

C. 100

D. 180

35. The significance of the Tropic of Cancer (23.5o N) is that:

A. The Sun appears directly overhead north of the latitude some time during a year

B. The Sun appears directly overhead south of this latitude some time during a year.

C. The Sun appears above the horizon all day for 6 months during the summer south of this latitude

D. The Sun appears above the horizon all day for 6 months during the summer north of this latitude

36. In the Northern Hemisphere, city A is located a number of miles to the north of city B.  At 12:00 noon in City B the Sun appears directly overhead.  At this very same time, the Sun over City A will appear

A. To the north of overhead

B. Directly overhead

C. To the south of overhead

D. Can not determined with provided information

37.  The teacher of a combined fourth- and fifth grade class in Texas designs an activity that  explores the angle of the sun above the horizon at noontime throughout a school year.  This class will likely obtain the following results.

A.  Angle increases then decrease throughout the school year

B. Angle decreases throughout the whole school year

C.  Angle increases throughout the whole school year

D. Angle decreases then increase throughout the school year

38. The teacher of a fifth grade class wants their students to understand that the length of daylight changes with the seasons. Which activity would be most appropriate for this purpose?

A. Research on web and make a plot of length of daylight for the 15th of the month for each month of the year at the school’s location

B. Have students look in old newspapers in the library and make a plot of length of daylight for each day of the year at the school’s location

C. Have student keep a log of sunrises and sunsets throughout an academic year.

D.  Allow students to explore this concept using computer software program.

39.  How does the length of daylight change between January and May in the southern 

 hemisphere.

A. Decreases

B. Increases

C. Is constant

D. Increases than decreases

40. During which two months do the equinoxes occur?

A. January, July

B. March, September

C. December, June

D. June, September

41.  Earth is closest to the Sun at what part of its orbit, which currently occurs during which month?

A. Perihelion  -  July

B. Aphelion  -  January

C.  Perihelion  -  January

C. None of the Above

42.  A pilot needs to fly from city A to city B, which are in the northern hemisphere and at the same longitude.  The pilot flies due north from city A to city B. However, the plane ends up 100’s of kilometers to the east of its intended location.  Explain!

A. Coriolis effect deflects plane to the left

B.  Revolution of earth around sun causes error in navigation

C. Coriolis effect deflects plane to the right

D. Faster rotation of the earth at higher latitudes cause the plane to be deflected to the right

43. The length of daylight during of winter north of the Arctic Circle is?

A. 0 hours

B. 12 hours

C. 18 hours

D. 24 hours

44.  South of the Antarctic Circle during summer there are 24 hours of daylight. However, temperatures rarely rise above 0o F.  Why?

A. Ice reflects solar radiation back into space

B. Sun never rises high above the horizon limiting quantity of solar radiation that 

            reaches the surface

C. Cold ice prevents significant increases in surface temperature

D.  All of the above

45.  What has happened to the surface of the Moon during the last 3 billion years?

A. Heavy meteorite bombardment, producing craters

B. Widespread lava flooding from the interior

C. Not much

D. Both widespread lava flooding and asteroidal bombardment

46. Comparing the amount of interior heating and melting that has taken place over time, the smallest planets underwent

A. More heating and melting because they are smaller

B. The same heating and melting as larger planets

C. Less heating and melting for a shorter time

D. There is no evidence to answer this question

47. The moon will appear to be full when the earth, moon, and sun are in the following alignment?

A. Earth, Sun, Moon

B. Moon, Sun, Earth

C. Sun, Earth, Moon

D. Sun, Moon, Earth

48. A total solar eclipse does not happen every month because?

A. The plane in which the Moon orbits around the earth is inclined

B. The lunar phase required for a total solar eclipse does not happen every month

C. The Earth moves faster in its orbit when it is closer to the sun

D. The Earth does not always cast a shadow on a Full Moon.

49. On most coastal places on earth there are how many high tides per day?

A. 0

B. 1

C. 2

D. 3

50. A spring tide will occur during which of the following lunar phases?

A. Last Quarter, First Quarter

B. New, Full

C. New, Last Quarter

D. Full, Lunar Eclipse

