Physics 110

Sample Midterm Questions:  Multiple Choice Questions

1.
Suppose the Earth had a second satellite that had 10% the number of craters that our Moon has.  This other satellite otherwise has the same properties as our Moon (mass, size, density, and so on).  What could we conclude about this hypothetical satellite?

(a)
The Moon attracted more asteroids than the second satellite.

(b)
The second satellite has a thicker crust than the Moon.

(c) The second satellite is denser than the Earth.

(d) The surface of the second satellite is younger than that of the Moon.

(e) The surface of the second satellite is composed primarily of iron, preventing the formation of craters.
QUESTIONS 2-5 refer to a newly discovered, sophisticated and intelligent planet:  Planet Pickett.  The planet orbits another star just like the Sun and can only be observed telescopically.  Assume that astronomers have been able to determine that it orbits with a semi-major axis of 10 AU and has a mass of 90 Earths.  Further observations reveal that the planet has at least 8 satellites.

2.
Based on what you know about our own Solar System, what is the probable composition of Planet Pickett? 

(a) Hydrogen and Helium

(b) Silicon and Aluminum

(c) Iron and Nickel

(d) Oxygen, Carbon, and Nitrogen

(e) Fishpaste and Crabby Patties

3.
Based on our own Solar System, what is the likely average density of the planet?

(a) 5000 kgm-3.

(b) 3000 kgm-3.

(c) 1000 kgm-3.

(d) -3000 kgm-3.

(e) 0 kgm-3.

4.
How was the mass of this planet determined?

(a) Radar reflection of the planetary surface.

(b) Observations of the planet's satellites and application of Newton’s Reformulation of Kepler's Third Law of Planetary Motion.

(c) Radio observations of nonthermal emission from the planet.

(d) Telescopic observations with special mass-detectors.

(e) Observations of the angular size and distance of the planet.

5.
Suppose that radio observations of the planet rule OUT a strong planetary magnetic field.  Which of the following conclusions could we then make about the planet?

(a)
The planet’s satellites are composed of iron and so absorb magnetic field lines.

(b) The planet is too hot to generate a planetary magnetic field.

(c) The planet rotates too slowly to generate a planetary magnetic field.

(d) The planet’s surface is covered in iron-rich deposits that block magnetic field lines.

(e) You’re crazy—all planets have powerful magnetic fields.

6. The Moon is heavily cratered, yet the Earth is not. Why are there few craters on the Earth? 

(a) The Moon is farther out in space, and so more susceptible to asteroid impacts.

(b) The Moon has more active volcanoes that produce craters.

(c) The Moon's gravity is stronger than the Earth's and swept up more debris.

(d) The Earth has an active geology and meteorology that continually erodes impact craters.

(e) Liar!  The Earth is as heavily cratered as the Moon.

7. Why are mountains and volcanoes on Mars so much taller on Mars than on the Earth?

(a)
Mars lacks plate tectonics and has a lower surface gravity than the Earth.

(b)
The atmospheric pressure on Mars is much lower than on the Earth.

(c)
The surface of mars is composed of low-density ices.


(d) Gigantic asteroid impacts actually created all of the Martian “volcanoes”.

(e) No natural structure on Mars is taller than the tallest structures on the Earth.

8. Suppose we constructed a model of Jupiter in which 310 Earth masses of iron and

nickel are located in the planetary core, and about 8 Earth masses were located in a hydrogen envelope.  Assume that our model Jupiter has the same radius as the actual Jupiter.  What observation would this kind of error produce that would tell us that our model was incorrect?

(a) Our Jupiter model would have an erroneously low mass.

(b) Our Jupiter model would have an erroneously high average density.

(c) Our Jupiter model would have an erroneously low average density.

(d) Our Jupiter model would have an erroneously high mass.

(e) Our Jupiter model would have an erroneously high abundance of hydrogen.

9. Consider two hypothetical terrestrial planets that are similar to the Earth in terms of

mass, density, composition, size, age, and distance from the Sun.  Planet A has a strong magnetic field, while Planet B does not.  What can you conclude?

(a) Planet A does not contain a liquid metallic core.

(b) Planet B does not contain a liquid metallic core.

(c) Planet B rotates much more slowly than does the Earth

(d) Planet A rotates much more slowly than does the Earth.

(e) Planets A and B would take much longer to move about the Sun than does the Earth.

10.
Below is a view of the western horizon.  Clearly draw AND label the path that the Sun will take a) over the next few hours and b) over the next few days.(8 points)





11.
A newly discovered, devastatingly beautiful, asteroid, Asteroid Pickett, has a period of 8 years.  What is its average distance from the Sun?

(a)
8 AU

(b)
6 AU

(c)
4 AU

(d) 2 AU

(e) More information is needed; the period depends on the shape of the orbit.

12.
As day breaks after an all night study session, a cheerful PHYS 110 student notices the Moon setting.  What phase is the Moon?

(a) Full

(b) New

(c) First Quarter

(d) Third Quarter

(e) You've got to be joking; it could be any phase.

13.
An astronaut in orbit about the Earth

(a) experiences no force

(b) experiences a force due to the gravity of the Earth

(c) experiences a force due to the magnetism of the Earth

14. Where on Earth are you if you see the South Celestial Pole directly overhead? 


(a) 
The North Pole



(b)
The South Pole


(c)

Somewhere along the Earth’s Equator


(d) 
Somewhere along the Celestial Equator

(e) You’re must be joking, Dr. Pickett, you could be anywhere!

15. Which of the following is true?

(a) A star may some day be discovered that appears to move from west to east during one night.

(b) A good place to look for a new planet is near the North Celestial Pole.

(c) Your zenith and the zenith of a student in Germany point to different objects.

(d) The Celestial Equator is the apparent annual path of the Sun across the sky.

(e) During the course of a month, the Moon moves east to west along the Earth’s Equator.

16. What causes the Sun to appear to move one degree per day with respect to the stars?

(a) The Earth’s rotational motion

(b) The Earth’s orbital motion

(c) The Sun’s orbital motion about the Earth

(d) The Sun’s motion through the Galaxy

(e) Stellar motion

17. How did Copernicus successfully model retrograde motion?

(a)
A heliocentric model in which the Earth passed slower moving outer planets.

(b) A heliocentric model in which the planets executed looping orbits about the Sun.

(c) A geocentric model in which the planets passed the slower moving Earth.

(d) A geocentric model in which planets moved on epicycles about the Earth.

(e) A compromise system in which the planets moved about the Sun, and the Sun moved about the Earth.

18. Mars achieved maximum brightness this year during the month of August.  Which of 

the following would also be true during August?


(a)
Mars was the farthest from the Earth in its orbit around the Sun.


(b)
Mars appeared to move westward with respect to the stars during August.

(c)
Mars appeared to move eastward with respect to the stars during August.

(d) Mars rose at sunrise and set at sunset.


(e)  Mars spun backwards on its epicycle during August.

19. Suppose you identify an astronomical light source, which appears bluish.  However, 

you know from other arguments that the object should appear reddish, at least in the laboratory.  What can you conclude from your observation?

(a) The object is moving away from you at a tremendous speed.

(b) The object is approaching you at a tremendous speed.

(c) The object is at a tremendous distance.

(d) The object is orbiting your position.

(e) None of the above. 

20. We all know and love Kepler’s Third Law of Planetary Motion, P2 = a3.  What does it 

mean in English?

(a) All planets move on elliptical orbits about the Sun.

(b) A planet’s path is curved because of the Sun’s gravity.

(c) A planet farther from the Sun than the Earth has an orbital period longer than 1 year.

(d) The Earth moves fastest when it is closest to the Sun.

(e) Mares eat oats, and does eat oats, and little lambs eat ivy.

Physics 110

Sample Midterm Questions:  Quantitative Questions 

1. Calculate the angular size of Saturn as seen from the Earth at closest approach.  The semi major axis of Saturn’s orbit is 9.5 AU, and its diameter is 60,000 km.  

2. If Titan orbits Saturn at a distance of 1.2 x 106 km and has an orbital period of 16 days, what is Saturn’s mass?  If the mass of the Earth is 6.0 x 1024 kg, how does Saturn’s mass compare to that of the Earth?

3. A new planet has ¼ the mass of the Earth but the same radius as the Earth.  Calculate the following.  How do they compare to that for the Earth?

a. The planet’s average density.

b. Circular orbit speed.

c. Escape speed.

d. Surface gravity.

4. A newly discovered comet has a perihelion distance of 1 AU and an aphelion distance of 99 AU.  Calculate:

a. The comet’s semi-major axis.

b. The comet’s period.

c. The comet’s orbital eccentricity.

5. What size aperture is required for resolving an Earth-sized planet at distance of 1 parsec?  Assume observations are taken at a wavelength of 10m.

6. What is the peak wavelength of emission for the Sun?

7. If you make a scale model of the Solar System with 1” = 108 km, how far from your model Sun would you place the Earth?  Jupiter (5 AU)?  Neptune (30 AU)?  The nearest star to the Sun (4 ly)?

8. Compare the gravitational force that the Moon exerts on you to that you experience due to the Earth.

9. What is Titan’s speed in its orbit about Saturn (assuming a circular orbit)?

10. A galaxy moves away from you with a speed equal to 0.10c.  How would the Balmer Alpha line (656.3 nm) be Doppler shifted?
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