ASTR 1050: Survey of Astronomy                                            Fall 2012
Exam #1, Sep. 25, 2012

Instructor: Michael Brotherton
Instructions
This exam is closed book and closed notes, although you may use a calculator (much of the math on the exam may be easy enough to work without a calculator, but if you need to borrow one please ask!).  Formulas and constants you might want during the exam are given on the last pages. The exam consists of 40 multiple choice questions.  Please mark with a number 2 pencil your answers on a blue 5-answer scan sheet (only one answer per question).  Fill in the bubbles for your name!!!  Completely erase any stray marks.  In the special code section please fill in "EXAM 1".  Please don’t cheat and make your best effort.  Good luck!
Multiple Choice (40 questions)
1. Which of the following is the farthest away?  

        a) the nearest star (other than our Sun)

        b) Pluto

        c) the Andromeda galaxy

        d) the Orion Nebula

        e) Jupiter

2. Which of the following is smallest?  

        a) size of a typical planet

        b) 1 AU

        c) 1 light-year

        d) size of a typical star

        e) size of a typical galaxy

3. About how many Earths (think diameter) would fit side by side between the Earth and the Moon?  

        a) 1

        b) 3

        c) 4

        d) 30

        e) 300

4.  Which answer below is ten million kilometers?  

        a) 1x103 km.

        b) 1x104 km.

        c) 1x105 km.

        d) 1x106 km.

        e) 1x107 km.
5.  The speed of light is 3x108 m/s.  What is it in km/s?  

        a) 3x105 km.

        b) 3x106 km.

        c) 3x109 km.

        d) 3x1010km.

        e) 3x1011 km.

6.  If you were at the South Pole during winter, you would see:

        a) The sun rise in the east and set in the west.

        b) The stars rise in the east and set in the west.

        c) The stars spinning around you once per 24 hours, from left to right.

        d) The stars spinning around you once per 24 hours, from right to left.

        e) Stationary stars in the sky.

7.  Which of the following best describes constellations? 

        a) a group of stars all at the same distance

        b) a collection of stars that are near one another in space

        c) powerful influences on human personality

        d) a group of stars all seen in the about the same direction as viewed from Earth

        e) a mix of stars and planets

8. You are standing on the North Pole. Where could you see Polaris, the North star?

        a) 40 degrees up from the horizon, due East.

        b) It isn't visible.

        c) directly overhead

        d) The answer depends on whether it's winter or summer.

        e) The answer depends on what time of day (or night) it is.

9. Refer to the figure below, and imagine we can see constellations during the day time.  At noon the sun appears in the direction of the constellation Gemini.  At sunset on the same day, six hours later, the sun would appear to be in the direction of which Constellation?

        a) Leo.

        b) Cancer.

        c) Gemini.

        d) Taurus.

        e) Pisces. 
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10. Gemini is visible on winter evenings but not summer evenings because of

        a) daylight savings time.

        b) the tilt of Earth's axis.

        c) the precession of Earth's axis.

        d) the location of Earth in its orbit.

        e) interference from the full Moon.
11. The formations in the sky known as Little Dipper and the Big Dipper, parts of the formal constellations Ursa Major and Ursa Minor, are visible when as seen from Laramie?

        a) In the winter only.

        b) In the summer only.

        c) never.

        d) always.

12. Why do we have seasons on Earth?

        a) The phase of the moon controls how much sunlight is reflected to heat the Earth.

        b) The tilt of Earth's axis constantly changes between 0 and 23 ½ degrees,  giving us summer when Earth is tilted more and winter when it is straight up.

        c) Earth's distance from the Sun varies, so that it is summer when we are c

loser to the Sun and winter when we are farther from the Sun.

        d) Seasons are caused by the influence of the planet Jupiter on our orbit.

        e) As Earth goes around the Sun and Earth's axis remains pointed toward Polaris, the Northern and Southern hemispheres alternately receive more and less direct sunlight.

13. What is the best explanation for why it is winter in the Northern Hemisphere when it is summer in the Southern Hemisphere?

        a. The Northern Hemisphere is tilted away from the Sun and receives less direct sunlight.

        b. The Northern Hemisphere is farther from the Sun than the Southern Hemisphere.

        c. The Northern Hemisphere is tilted toward the Sun and receives more direct sunlight.

        d. The Northern Hemisphere is "on top" of Earth and therefore receives less sunlight.

        e. It isn't: both hemispheres have the same seasons at the same time.

14. In the summer in Laramie, close to the solstice, in which direction does the sun set?

        a) due west 

        b) north of due west

        c) south of due west

        d) it doesn't ever quite set in the summer

15.  From Laramie, at noon, what time of the year will the sun cast the longest shadows?

        a) summer solstice 

        b) winter solstice

        c) autumnal equinox

        d) vernal equinox

        e) it doesn't matter – the shadows will always be the same length at mid-day (noon)

16.  If we lived on the equator in the tropics, when would the sun be directly overhead at noon?

        a) every day, always 

        b) the summer solstice

        c) the winter solstice

        d) the equinoxes

        e) never

17.  If, from the point of view of Earth-bound observers, the Moon is in full Moon phase on a particular day, what phase is Earth as seen from the Moon?

        a) full Earth 

        b) crescent Earth

        c) new Earth

        d) a quarter Earth

18. If the Moon is rising at noon, the phase of the Moon must be

        a) new.

        b) first quarter.

        c) waxing crescent.

        d) waning crescent.

        e) third quarter.
19. If the Moon is setting at dusk (6pm), the phase of the Moon must be

        a) new.

        b) full.

        c) first quarter.

        d) third quarter.

        e) waxing crescent.
20. If the Moon is on the meridian overhead at dawn, the phase of the Moon must be

        a) new.

        b) full.

        c) first quarter.

        d) third quarter.

        e) waxing crescent.
21. At approximately what time would a new Moon be on your meridian?

        a) midnight

        b) 6 A.M.

        c) 9 A.M.

        d) 6 P.M.

        e) noon

22. At approximately what time would the first quarter Moon set?

        a) midnight

        b) 6 A.M.

        c) 9 A.M.

        d) 6 P.M.

        e) noon

23. If it's dawn, where in the sky would you see the full moon?

        a) overhead

        b) rising in the east

        c) setting in the west

        d) well below the horizon

24. If you looked up and saw a waxing gibbous moon directly overhead, about what time would it have to be?

        a) 3pm

        b) 6pm

        c) 9pm

        d) midnight

        e) 3am

25. How many arcminutes are in 1/2 degree?

        a) 0.5

        b) 50

        c) 30

        d) 60

        e) 1800

26. If you released a balloon into the sky and measured its angular size, then looked again when it was twice as high, what would its angular size be?

        a) the same size as before

        b) about 2 times larger 

        c) about 2 times smaller 

        d) about 4 times larger 

        e) about 4 times smaller 
27. Which of the following statements is one of Kepler's Laws of Planetary Motion?

        a) Planets move around the sun at constant speed.

        b) Planets move around the sun with equal periods.

        c) Planets move around the sun, keeping a constant distance from the sun.

        d) Planets move around the sun in elliptical orbits.

        e) Planets move around the sun only in circles.

28. Kepler's third law, p2=a3, means that

        a) planets farther from the Sun move at slower average speeds than nearer planets.

        b) a planet's period does not depend on the eccentricity of its orbit.

        c) all orbits with the same semimajor axis have the same period.

        d) the period of a planet does not depend on its mass.

        e) All of the above are correct.

29.  From Kepler's third law, an asteroid that takes 8 times as long to go around the sun as the Earth will be at what average distance from the sun?

        a) 1/16 AU.

        b) 1/8 AU.

        c) 4 AU.

        d) 8 AU.

        e) 16 AU.
30. If we observed Jupiter's moons, and we noticed that one of them had an orbital distance three times as large as the inner most moon, what could we say about the orbital period of the outer moon?

        a) It will have the same period.

        b) It will have three times the period.

        c) It will have one third the period.

        d) It will have have a period a little over two times as long.

        e) It will have a period a little less than one half as long.

31. In which of the following cases would you NOT feel weightless?

        a) while traveling through space in an accelerating rocket

        b) riding in a hot air balloon

        c) while walking on the Moon

        d) all of the above

        e) none of the above

32, According to the universal law of gravitation, if you double the distance between two objects, then the gravitational force between them will

        a) not change at all.

        b) increase by a factor of 2.

        c) increase by a factor of 4.

        d) decrease by a factor of 2.

        e) decrease by a factor of 4.
33. Objects will orbit around a common center of mass because of gravitational forces.  If the mass of one object is three times larger than the other, where will the center of mass be?

        a) halfway between the two objects.

        b) three times closer to the more massive object.

        c) three times closer to the less massive object.

        d) nine times closer to the more massive object.

        e) nine times closer to the less massive object.

34. If the Earth were to suddenly inflate to twice its radius through the magic of exam questions, yet keep the same mass, how would your weight change?

        a) Weight would be constant and not change.

        b) It would double.

        c) It would drop in half.

        d) It would increase by a factor of four.

        e) It would decrease by a factor of four.

35. If we dropped a feather and hammer on the Moon from the same height at the same time, what would happen?

        a) The hammer would hit the ground first.

        b) The feather would hit the ground first.

        c) They would both just float away.

        d) They would hit the ground at the same time.

        e) It's impossible to know.
36. In June, at noon, as seen from southern Australia in the southern Hemisphere, which direction does your shadow extend?

        a) east.

        b) west.

        c) north.

        d) south.

        e) there would not be a shadow cast.

37. What can we say about comets with very eccentric orbits?

        a) They spend most of their time far from the sun.

        b) They spend most of their time close to the sun.

        c) They spend equal amounts of time close to and far from the sun.

        d) We cannot conclude any of the above.

38. There are about 31556900 seconds in a year.  To two significant figures, what is this in scientific notation? 

        a) 3.1x106 s. 

        b) 3.1x107 s.

        c) 3.1x108 s.

        d) 3.1x109 s.

        e) 3.1x1010 s.
39. On the fall equinox, as seen from Laramie, the sun rises due east.  Which direction does it proceed to move in the sky?

        a) straight up.

        b) up and to the left.

        c) up and to the right.

        d) more information is needed to answer the question.
40. Are there lunar eclipses every month?  

        a) yes there are, and the phases show them

        b) yes there are, but they're over fast and people don't notice them

        c) no, because the orbit of the moon is tilted and its path usually misses Earth's shadow

        d) no, because the orbit of the moon is too large and far away and it is never fully in shadow from the Earth

        e) no, because the sun and moon are always in the same direction
Potentially Useful Relationships/Formulas
Angular diameter  =  linear diameter
206265 arcsec              distance

Kepler's third law: P2 is proportional to a3
Newton's Constant of Gravitation: G = 6.67 x 10-11 m3/s2kg

Newton's Law of Gravitation: F = -Gmm/r2
Newton's version of Kepler's 3rd Law: MA + MB = (4π2/G) x a3/P2
c = speed of light = 3 x 108 m/s
Mass of the sun: 2x1030 kg
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