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University of Maryland University College 


ASTR 100 – Dr. Hunt 
Midterm Exam 


Spring 2015 
 


The following general directions apply to this exam: 
 


• This Exam is open book & open notes in format, but you are not to 
collaborate with other students 
• The Exam is worth 100 points. 
• Place all answers on Answer Sheet, and upload ONLY THAT to LEO 
by the due date. 
 
GOOD LUCK!  
 
MULTIPLE CHOICE QUESTIONS – 1 POINT EACH  
Choose the most correct answer for the following multiple-choice questions and record your 
answer on the answer sheet. Make sure to read all the choices carefully before choosing 
an answer.  
 
1.  The north celestial pole is a point in the sky  
a.  directly over Earth's equator.  
b.  directly over Earth's south pole.  
c.  around which the stars in the northern hemisphere appear to revolve.  
d.  that follows the daily motion of the stars.  
 
2.  Which of the following kinds of waves are of a fundamentally different character 


than the others?  
a.  light  
b.  x-rays  
c.  sound waves  
d.  gamma rays  
e.  ultra-violet rays  
 
3.  The statement “The Mona Lisa is beautiful” is not a scientific statement because it is 


not  
a.  true.  
b.  falsifiable.  
c.  popular enough.  
d.  Correction: the statement is scientific.  
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4.  The sun’s apparent path around the celestial sphere over the year is called the  
a.  zodiac  
b.  ecliptic  
c.  celestial equator  
d.  meridian 
  
5.  Spring begins in the northern hemisphere on the vernal equinox, which occurs when 


the  
a.  sun rises on the celestial equator.  
b.  sun reaches its most northerly point and rises to its highest point in the sky.  
c.  setting sun is seen below the horizon.  
d.  sun makes a complete daily cycle without dipping below the horizon.  
 
6.  The law that describes rocketry and the recoil of a gun is?  
a.  Kepler’s First Law  
b.  Kepler’s Second Law  
c.  Newton’s Third Law  
d.  Newton’s Law of Gravity.  
 
7.  Because Earth rotates on its axis, the  
a.  sun appears to rise in the east and set in the west.  
b.  stars appear to rise in the east and set in the west.  
c.  plane of motion of a pendulum changes.  
d.  all of the above  
 
8.  When the moon is located between Earth and the sun, the phase of the moon is said to 


be new. A new moon is  
a.  visible from Earth during the daylight hours.  
b.  visible from Earth at midnight.  
c.  not visible at all.  
d.  only visible just before sunset by observers at high latitudes.  
 
9.  A "phase" of the moon is determined by the  
a.  amount of sunlight reflected off the lunar surface reaching Earth.  
b.  rate of Earth's rotation.  
c.  speed of the moon in orbit about Earth.  
d.  rate at which the moon rates on its axis  
 
10.  The gibbous waning and crescent waning phases occur when the moon  
a.  is rotating on its axis.  
b.  appears to be growing.  
c.  appears to be shrinking.  
d.  is observed through obscuring clouds.  
 
11.  A lunar eclipse occurs when  
a.  a full moon passes through Earth's shadow.  
b.  a full moon passes through the sun's shadow.  
c.  Earth passes through the moon's shadow.  
d.  a new moon passes through Earth's shadow.  








 3 


12.  A solar eclipse occurs when the  
a.  new moon crosses in front of the sun and the moon's shadow reaches Earth.  
b.  full moon crosses in front of the sun and the moon's shadow reaches Earth.  
c.  line of nodes points toward the sun.  
d.  observer is within the Earth's shadow.  
 
13.  Although new and full moons occur each month, eclipses do not occur each month 


because  
a.  the moon's orbit is tipped with respect to the plane of the ecliptic.  
b.  Earth's shadow is not always long enough to fall on the moon.  
c.  the moon's shadow is too short.  
d.  the moon's orbit is fixed in space.  
 
14.  Aristotle’s view, that Earth was the center of the universe was a 
a.  geocentric universe.  
b.  heliocentric universe.  
c.  Pythagorean universe.  
d.  Platonic universe  
 
15.  Ptolemy's model of the universe  
a.  was heliocentric.  
b.  included elliptical orbits.  
c.  contained epicycles.  
d.  assumed retrograde motion.  
 
16.  The heliocentric system of Copernicus placed  
a.  the sun at the center of the universe.  
b.  the sun at the center of the solar system but Earth at the center of the universe.  
c.  Earth at the center of the solar system but the sun at the center of the universe.  
d.  Earth outside the solar system.  
 
17.  According to Kepler, the orbits of the planets are  
a.  ellipses with the sun at the center.  
b.  ellipses with the sun at one of the foci.  
c.  circles with the sun at the center.  
d.  circles with the sun at the equant.  
 
18.  In its orbit around the sun, a planet's speed is  
a.  slowest at aphelion.  
b.  slowest at perihelion.  
c.  fastest at aphelion.  
d.  constant in its orbit around the sun.  
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19.  Galileo's telescopic discovery of moons orbiting Jupiter was important because it 
showed  


a.  that the universe could contain centers of motion other than Earth.  
b.  that Earth could move in an orbit and not leave the moon behind.  
c.  both of these.  
d.  neither of these. 
  
20.  The observation by Galileo that Venus went through a complete set of phases 


demonstrated that  
a.  Venus orbited Earth.  
b.  Venus orbited the sun.  
c.  Earth moved along an epicycle.  
d.  Venus moved along an epicycle between Earth and the sun.  
 
21.  Galileo observed and recorded  
a.  sunspots, moons of Saturn, and faint stars in the Milky Way.  
b.  craters on Mars, sunspots, and moons of Jupiter.  
c.  sunspots, faint stars in the Milky Way, and phases of Mars.  
d.  phases of Venus, craters on the moon, and sunspots.  
e.  None of the above  
 
22.  If the separation between two massive objects is quadrupled, the gravity between 


them will  
a.  increase by a factor of 4.  
b.  increase by a factor of 16.  
c.  decrease by a factor of 4.  
d.  decrease by a factor of 16.  
 
23.  Earth exerts a force on an object equal to the object's weight. The object exerts a 


force on Earth  
a.  equal to zero.  
b.  equal to the object's weight.  
c.  less than the object's weight.  
d.  greater than the object's weight.  
 
24.  The amount of time between full moons is roughly  
a.  24 hours.  
b.  one week.  
c.  two weeks.  
d.  one month.  
e.  one year.  
 
25.  A telescope’s Light Gathering Power is directly proportional to  
a.  the area of the objective.  
b.  the diameter of the objective.  
c.  the length of the telescope.  
d.  the inverse square of the area of the objective.  
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26.  The speed of light is the same for all observers, and the laws of physics are the same 
for all observers in uniform motion. These two statements are fundamental postulates 
of  


a.  general relativity.  
b.  Newton's laws of motion.  
c.  special relativity.  
d.  the laws of electricity and magnetism.  
 
27.  Time dilation refers to  
a.  the slowing of time of a moving clock as measured by an observer considered to be at 


rest.  
b.  increasing time factors as one's speed increases.  
c.  the slowing of time of a moving clock as measured by the moving clock.  
d.  the illusion of relative time between moving and nonmoving clocks.  
 
28.  The "equals" (=) sign in the equation E=mc2 indicates that  
a.  matter and energy are equivalent.  
b.  energy and light are equivalent.  
c.  matter and the speed of light are equivalent.  
d.  matter must be going at the speed of light to be converted into energy  
 
29.  A "particle of light" refers to  
a.  a proton.  
b.  a neutron.  
c.  an electron.  
d.  a photon.  
 
30.  The two types of electromagnetic radiation to which our atmosphere is most 


transparent are the  
a.  X ray and ultraviolet.  
b.  infrared and radio.  
c.  visible and radio.  
d.  gamma ray and visible.  
 
31.  Scientists can determine what distant stars are made of, as well as their temperatures 


and velocities, by looking at  
a.  absorption spectra  
b.  emission spectra  
c.  continuous spectra  
d.  samples obtained from them  
e.  we cannot determine these things about distant stars.  
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32.  Suppose a high tide occurs at 6:00 a.m. Ideally, about when will the next high tide 
occur?  


a.  Noon  
b.  6:00 p.m.  
c.  6:00 a.m. the next day.  
d.  Midnight.  
e.  During the next new or full moon. Plate motion on the Earth  
 
33. Plate tectonics  
a.  Is responsible for most earthquakes and volcanic activity.  
b.  Has now stopped because the continents are in the right orientation.  
c.  Never results in continents colliding,  
d.  Opens oceans, but never closes them.  
e.  Is caused by the gravitational contraction of our planet.  
 
34.  At apogee, the moon would appear ___from the earth and the tides would be ____  
a.  larger; stronger,  
b.  smaller; stronger.  
c.  smaller; weaker,  
d.  larger; weaker. 
  
35. Spring tides occur in which lunar phases?  
a.  new  
b.  full  
c.  first quarter  
d.  third quarter  
e.  a or b  
 
36.  What is the origin of oxygen gas in the Earth's atmosphere?  
a.  It was produced from the interaction of sunlight with hydrogen  
b.  It probably came from heating of surface rocks where it was absorbed  
c.  It was produced by photosynthesis (i.e., by green plants)  
d.  It was part of the original atmosphere of the Earth  
 
37.  What causes the Earth's hot inner core to be solid and not melt?  
a.  The Earth's core is molten, not solid  
b.  The innermost part of the core consists of materials that are very hard to melt  
c.  The temperature at the center of the core is lower than the outer core  
d.  The pressure at the inner core causes the atoms to bond together and form a solid  
e.  Radioactivity causes the molten material to solidify  
 
38.  Tides occur due to the ______ forces (mostly) from the ________.  
a.  total gravitational; moon  
b.  total gravitational; sun  
c.  differential gravitational; moon  
d.  differential gravitational; sun  
e.  electromagnetic; moon  
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39.  The ______ are two doughnut-shaped rings of charged particles trapped by the 
Earth's magnetic field.  


a.  Aurora Borealis and the Aurora Australis  
b.  Van Allen radiation belts  
c.  Geo-synchronous orbits.  
 
40. Most of the earth’s atmosphere is comprised of 
a.  Nitrogen  
b.  Oxygen  
c.  Carbon dioxide  
d.  Ozone  
e.  Water vapor  
 
41.  The process in which one plate folds underneath another is called  
a.  rifting  
b.  subduction  
c.  differentiation  
d.  convection  
e.  accretion  
 
42.  The layer of the earth’s atmosphere containing the ozone layer is the  
a.  troposphere  
b.  stratosphere  
c.  mesosphere  
d.  ionosphere  
 
43.  The lunar maria are believed to have originated as  
a.  Bodies of water, now dried up.  
b.  Lava flows.  
c.  Uplifted plains (highlands)  
d.  Areas eroded by wind before the Moon lost its atmosphere.  
 
44.  The ozone layer protects us from  
a.  ultraviolet radiation,  
b.  infrared radiation.  
c.  fluorocarbons.  
d.  none of the above.  
 
45.  The interior layers of the earth are, from outermost to innermost:  
a.  crust, core, mantle  
b.  mantle, crust, core  
c.  crust, mantle, core  
d  core, mantle, crust  
e.  mantle, core, crust  
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46.  Think about the moon's rotation. If the period of rotation were decreased,  
a.  the moon would lose its gravity,  
b.  we could sometimes see the far side of the moon.  
c.  Maria would form on the far side.  
d.  the tides would be dramatically affected.  
e.  the moon would generate a magnetic field.  
 
47. If the Earth suddenly cooled off inside, which of the following would happen? 
a.  Volcanic activity would end.  
b.  Plate tectonics would end.  
c.  The magnetic field would die out.  
d.  All of the above.  
e.  None of the above  
 
48.  Think about the moon. If it were twice as far away, which of the following would be 


true?  
a.  The tides would be weaker.  
b.  It would be active  
c.  Total eclipses of the sun would never be viewed.  
d.  All of the above.  
e.  a and c  
 
49.  Imagine you are on the moon 4.3 billion years ago. Which would be true?  
a.  The moon would be active,  
b.  There would be many more meteors striking the moon than now.  
c.  The moon would have a huge magnetic field,  
d.  All of the above.  
e.  a & b  
 
50.  Lex Luthor devises a ray that turns Superman evil. The Man of Steel, just for kicks, 


moves Earth into an orbit closer to the sun, Which of the following would happen?  
a.  The Earth's magnetic field would intensify.  
b.  The Earth would have more volcanic activity,  
c.  The earth would get around the sun in less than a year.  
d.  It would be harder for Earth to hold onto its atmosphere,  
e.  c and d  
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Part Two 
Problems (5 points) 


 
Answer THREE of the following problems on the Answer Sheet. Show 
all work for full credit. Please do not answer them out of order, and 
please do not answer more than THREE.  
 


1. Suppose you were an alien living on the fictitious warlike planet Myrmidion and you 
wanted to measure its size. The sun is shining directly down a missile silo 2000 miles 
to your south, while at your location, the sun is 25 degrees from straight overhead. 
What is the circumference of Myrmidion? What is its radius?  
 


2.  Suppose you received a message from aliens living on a planet orbiting a star 
identical to our Sun. They say they live 4 times farther from their star than the Earth 
is from the Sun. What is the length of their year compared to ours?  


 
3. The great galaxy in Andromeda has an angular diameter along its long axis of about 


5º. Its distance is about 2.2 million light years. What is its linear diameter?  
 


4. A light bulb radiates most strongly at a wavelength of about 1000 nanometers. How 
hot is its filament?  


 
Part Three 


Short Answer (5 points each) 
 


Answer SEVEN of the following questions on the Answer Sheet. Show 
all work for full credit. Please do not answer them out of order, and 
please do not answer more than SEVEN.  
 


1. A probe is moving in deep space, very far from any planets or stars, at a certain rate.  
How many forces would be required to keep the probe going at a constant velocity?  
Explain. 
 


2. Explain the scientific usage of the word “theory,” compared to its colloquial usage by 
the public. 


 
3. Discuss the precession of the Earth: its definition, its cause, and at least one of its 


ramifications.  
 
4. How do scientists think the moon formed? Write a short paragraph explaining the 


model, and what features about the moon this explains.  
 


5. Explain how the earth’s magnetic field is thought to be generated.  
 


6. Explain the Doppler Effect. What can astronomers use this phenomenon to determine 
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about a celestial object?  
 


7. Why do we only see one side of the moon from the earth?  
 


8. What is retrograde motion? What causes this phenomenon? 
 


9. How are mountains built on the earth?  Give three examples. 
 


10. What causes the earth’s seasons?  Explain in detail. 
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