Jastrow/Rampino, Origins of Life in the Universe

Extra Problem Sets
Chapter 1
Multiple Choice Questions
1. Which is not true of the electromagnetic force.


a. It is the force that binds electrons to atomic nuclei.


b. It becomes weaker with increasing distance.


c. It is the force that binds atoms together to form molecules.


d. It is responsible for the collapse that gives birth to a star.

2. With a telescope that can photograph objects 10 billion light years away


a. you can see all the way back to the Big Bang.
b. you can see the formation of our solar system.


c. you can see the Universe as it was 10 billion years ago.
d. all of the above 
e. none of the above.

True/False
seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 1. 
Galaxies are held together by the force of nuclear attraction.

2. 
The Universe is about 20 million years old, according to astronomical observations.

3.
A typical galaxy contains about 100 billion stars.

4. 
The Milky Way Galaxy lies at the center of the Universe.

5.
The Sun is located near the center of our Galaxy.

6. 
Andromeda is a spiral galaxy.

7. 
The closest star to the Sun is Alpha Centauri.

8. 
The average distance between stars is about 30 billion miles.

9. 
The mid-plane of the Galaxy is marked by clouds of gas and dust.

10. 
The Magellanic Clouds are satellite galaxies to the Milky Way.

11. 
The Local Group of galaxies contains the Milky Way and Andromeda.

12. 
The Observable Universe is 15 billion light years in radius.

13. 
The most powerful force in the Universe is gravity.

14. 
The nuclear force can be attractive or repulsive.
15. 
Protons and neutrons are found in the atomic nucleus
16. 
The dominant force over the great distances of space is gravity.
17. 
Only the nuclear force and electromagnetic force act between protons.

18.
The nuclear force holds protons together in the nucleus.

19. 
There are about 1011 stars in the Universe.

20. 
Through gravity, galaxies tend to group together to form clusters.

21. 
The nuclear force was responsible for the beginning of the Universe.

22. 
Electrons are bound to the nucleus by the force of electromagnetism.


Matching Question

Traveling at the speed of light, how long would it take to go:


1. to the Andromeda Galaxy
a) 1 second


2. from the Earth to the Moon
b) 8 minutes


3. from the Earth to the Sun
c) 4 years


4. to the nearest star
d) 2 million years


5. to the other side of our Galaxy
e) 100,000 years
Chapter 2

Multiple Choice Questions
1. If galaxy A is receding faster from the Earth than galaxy B, then

a. the red shift of galaxy A will be greater than that of galaxy B.
b. Galaxy A is closer to the Earth than galaxy B.
c. Galaxy A is more massive than galaxy B.
d. none of the above.

2. Light
a. is subject to a blue shift if the lightsource is moving towards us.
b. is subject to a red shift if the light source is moving away from us.
c. travels approximately 6 trillion miles in a year.
c. all of the above.
d. none of the above.


3. The speed of recession of a galaxy is directly proportional

a. the distance of the galaxy from the Earth.
b. the size of the galaxy.
c. the number of stars in the galaxy.
d. the age of the galaxy.
True/False

1. 
According to the available evidence, the Universe will continue to expand indefinitely.

2.
Gravity is responsible for decreasing the rate of expansion of the Universe as time goes by.

3. 
The fact that all galaxies recede from the Earth proves that the Earth must be near the center of the expanding Universe.

4. 
All the elements in the Universe were formed in the first hours after the cosmic explosion.

5. 
Carbon was made out of hydrogen nuclei in the first few minutes of the Universe's existence.

6. 
The Universe is about 15 billion years old.

7. 
Galaxies are composed mainly of the element carbon.

8. 
Astronomers are confident that a sufficiently large telescope will allow them to observe events prior to the Big Bang.

9. 
The fact that all distant galaxies recede from the Earth shows that the Earth must be at or near the center of the expansion.

10. 
The red shift of light is evidence that the Universe is expanding.

11. 
If a galaxy is moving towards the Earth, observers here should see its light spectrum shifted towards the blue.

12. 
The discovery of the primordial fireball radiation proves that the expansion of the Universe is slowing down and will stop some day.


Chapter 3

Multiple Choice Questions
1. When a star exhausts its hydrogen fuel, collapse sets in, and the star: 



a. immediately explodes


b. contracts and its core heats up enough to 'burn' helium into carbon.


c. contracts to form a dead dwarf star.


d. none of the above.


2. During the major stage of a star's evolution, its energy is derived from


a. 'burning' of hydrogen to make helium.
b. 'burning' of helium to make carbon.
c. radioactive decay of potassium to argon.
d. none of the above.


3. Which of the following elements is not a source of energy inside stars ?


a. hydrogen
b. iron


c. carbon
d. helium


4. Stars with a mass similar to the Sun end their lives as 
a. planets


b. Supernovae.
c. dwarf stars.
d. blue giants

5. Elements heavier than iron (26) are rare in the cosmos because
a. heavy elements fall into the centers of stars and stay there. 
b. all heavy elements are radioactive and decay into lighter elements.
c. heavy elements are produced only in supernova explosions.
d. they were made in the big bang.

True/False

1. 
If you could knock three electrons off a lead atom, you would permanently change that atom into an atom of gold.

2. 
The sun will probably end its life in a supernova explosion.

3. 
As time goes by, the percentage of heavy metals in the Universe increases.

4. 
The amount of hydrogen in the Universe grows steadily smaller.

5. 
The later in the history of the Universe a star forms, the cooler it is.

6. 
Stars are born when gravity draws atoms of gas inward in a collapsing cloud.
7. 
The abundance of hydrogen in the Universe should be getting larger as time passes.
8.
At temperatures of about 10 million degrees C or higher, protons collide violently enough to form helium nuclei.
9.
Hydrogen is converted into helium in the centers of young stars to release energy.

10. 
The Sun will die in a cataclysmic supernova explosion in about 5 billion years.

11. 
The Sun was once a white dwarf star.

12. 
Most of the heavy elements that make up the Earth were formed in the Sun and sprayed out to space when the young Sun flared up.

13. 
Small stars die in supernova explosions.

14. 
White dwarf stars become red giant stars at the end of their lives.

15. 
Most of the heavy elements which make up the Earth were formed inside  the Sun.

16. 
A pulsar is believed to be a made of neutrons.

17. 
If there had been no supernova explosions in the past, there would be no life on the Earth.

18. 
If the sun were 15 times more massive than it is, it would become a black hole.


Matching Question


1. Most abundant element in the Universe

a. helium


2. Composition of a white dwarf star

b. hydrogen


3. Last element produced prior to a supernova

c. iron


4. Heaviest element

d. carbon


5. Produced in the Sun at present

e. uranium

Chapter 4
True/False

seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 1. 
The asteroids collectively have less mass than expected because Jupiter's gravity has pulled many of them out of their normal orbits.

2. 
Meteorites that hit the Earth today are fragments of planetary matter coming from Jupiter.

3. 
If there had been no supernova explosions in the past, there would be no life on the Earth.

4. 
The Sun and planets formed from an accretion disk.

5. 
Accretion disks have been observed around other stars.

6. 
The present ideas on the origin of the solar system suggest that solar systems are very rare in the Universe.

7. 
The Solar System formed about 5.4 billion years ago.

8. 
Hydrogen and helium are very scarce in the Earthlike planets because the Sun's early flare-up drove these gases out of the inner solar system.

9. 
The giant planet Jupiter is composed mainly of iron and rock.

10. 
Mercury is considered an Earthlike planet.

11. 
The Earthlike planets accreted out of bits of rock and metal.

Quantitative Exercises

1. Can you derive a simple (approximate) formula for the spacing of the first 7 planets around the sun? (Use AU as the unit of measurement). Can you come up with a possible reason(s) for this kind of spacing?

One possibility is:  

Start with 0.4 AU for Mercury; add 0.3 then Venus = 0.7; add 0.3 x 2, then Earth = 1; add 0.3 x 22, then Mars = 1.6; add 0.3 x 23, then Asteroids = 2.8; add 0.3 x 24, then Jupiter = 5.2; add 0.3 x 25, then Saturn = 10; add 0.3 x 26, then Uranus = 19.6.


If the planets are formed by accretion of smaller bodies, then as larger bodies grew they would "eat up" the smaller bodies. Thus, planets sweep up the space around them of smaller bodies and leave larger and larger swaths between them as one goes outward to planets with wider and wider orbits around the Sun.

Chapter 5
True/False

1. 
Erosion on the moon occurs when small meteorites hit the lunar surface.

2. 
The moon has a small but measurable amount of water vapor in its atmosphere.

3. 
The lunar maria contain the oldest rocks on the Moon.

4. 
The Moon was formed 2 billion years before the Earth.

5. 
The Moon was heavily bombarded at an early stage in its history.

6. 
The melting of the Moon's interior was partly the result of radioactive decay.

7. 
The best present explanation for the Moon is that it was captured from the asteroid belt.

8. 
If the Moon were larger, it would probably have rocks on its surface younger than 3 billion years.

9. 
The Moon is about 1/100 the diameter of the Earth.

10 
The Earth’s Moon is the largest satellite in the Solar System.

Chapter 6
Multiple Choice Questions
1. "Shooting stars" are


a. meteors burning because of friction produced by the Earth’s atmosphere


b. cosmic ray showers


c. electrical disturbances in the atmosphere that give rise to sparking


d. turbulent young stars that have not settled into a steady state

2. Most asteroids are located between the orbits of



a. Jupiter and Uranus


b. Mars and Jupiter


c. Pluto and Neptune


d. the Earth and Mars

3. The moon became volcanically inactive because



a. it is a smaller planet than the Earth


b. it has a very low abundance of radioactive elements compared to the Earth


c. it has no atmosphere to seal in its heat


d. all of the above

4. Which is not true of Mars?


a. It is farther from the sun than the Earth.


b. It is about half the size of the Earth.


c. It has a better chance to support life than Venus.


d. It has an atmosphere similar to that of the Earth.

5. The planet  Mars


a. has active volcanoes


b. is closer to the Sun than the Earth


c. has ice in its polar caps


d. has a thick, oxygen-rich atmosphere



e. none of the above

6. The planet Mars 


a. is larger than the Earth.


b. is colder than the Earth.


c. has more water than the Moon


d. b and c.


e. all of the above.

True/False

1. 
Mars may have once had abundant atmospheric gases and liquid water.

2. 
Meteorite bombardment probably melted the surface of the Earth at an early stage in its history.

3.
The presence of channels and valleys on Mars suggests that the planet now has liquid water on its surface.

4. 
If the Earth had formed at the same distance from the Sun as Mars, it would be too cold to sustain any life.

5.
The atmosphere of an Earthlike planet comes mainly from its interior.

6.
None of the volcanoes on Mars is as large as the Hawaiian volcanoes.

7.
The Martian atmosphere is denser than the moon's atmosphere.

8.
According to evidence from photos of the Martian polar caps, the climate of Mars has never been substantially different from what it is today.

Chapter 7
Multiple Choice Questions
1. The planet Venus 


a. is larger than the Earth


b. has less carbon dioxide in its atmosphere than the Earth.


c. is probably volcanically inactive now


d. a and b



e. none of the above

2. CO2 in the atmosphere

 
a. reflects the Sun's rays back to space.


b. causes a greenhouse effect on Earth.


c. absorbs some heat radiated back to space by a planet.


d. a and c


e. b and c

3. If the Earth had less radioactive elements than it actually has, the geology of our planet would be most similar to that of


a. Mars.


b. Venus.


c. Jupiter.


d. Saturn


e. Andromeda

True/False

1. 
The geological activity on Venus shut down about 1 billion years ago.

2. 
Rock weathering is important for controlling a planet's climate because it removes carbon dioxide from a planet's atmosphere.

3. 
Oxygen is one of the major constituents of the present atmosphere of Venus.

4. 
The atmospheric pressure on Venus is about 90 times that of the Earth's.

5. 
Volcanic activity on Earth releases CO2 and H2O into the atmosphere.

6. 
If the Earth had formed at the same distance from the Sun as Venus, life as we know it could not exist here.

7. 
CO2 is the only greenhouse gas in the atmosphere.
8.
CO2 absorbs ultraviolet radiation from the Sun, and this heats the atmosphere.

9. 
Venus is about 1.5 AU from the Sun..

10. 
If Venus had formed at the Earth's distance from the sun, it would still be a hellish place.

11. 
Most of the CO2 on the Earth's surface is in limestone rocks.

12. 
The 3 planets in the Goldilocks Problem are Mars, Venus and the Earth.

13. 
The Earth has no greenhouse effect at present.

14.
Venus has a dense atmosphere composed mostly of nitrogen.

Chapter 8

Multiple Choice Questions
1.  Which of the following elements is concentrated in the mantle rather than the crust of the Earth?


a. Silicon


b. Calcium


c. Aluminum


d. Magnesium

2.  Which of the following lists the minerals in order of increasing density?


a. feldspar, olivine, pyroxene


b. olivine, feldspar, pyroxene


c. feldspar, pyroxene, olivine

3.  Creep in the Earth's mantle is a result of


a. ions of magnesium and iron stuck in the spaces between silicon tetrahedra


b. holes and defects in the crystal structure of the rock materials


c. movements of the Earth's plates

 4.  The zone of weakness is caused by


a. the mantle material being close to its melting point at that depth


b. isostasy


c. molten iron in that portion of the mantle

 5.  Uranium and thorium are concentrated in the Earth's crust because they


a. have small ions


b. are light elements


c. release heat


d. have large ions

True/False

1. 
Neon is rare in the Earth's atmosphere because it is a noble gas that does not combine with other elements.

2. 
One magnesium atom readily combines with one oxygen atom because they each want to fill their electron shells.

3. 
Silicate minerals composed of atoms with large diameters are denser than silicate minerals composed of atoms with smaller diameters.

4. 
Plagioclase and orthoclase are two types of the mineral feldspar.

5. 
The decay of radioactive elements is an important cause of melting in the Earth's interior.

6. 
Aluminum, sodium and potassium are found in common silicate minerals.

7. 
Among the silicate minerals, the denser the mineral, the higher its melting point.

8. 
The slower the cooling of molten rock, the larger the crystals that form.

9. 
Explosive volcanic eruptions are likely to cause the formation of the igneous rock called pumice.

10. 
The boundary between the mantle and the core is called the Moho.

Chapter 9

True/False

1. 
The oldest rocks on Earth are about 3.0 billion years old.

2. 
Continental crust is lighter than ocean crust. 

3. 
The mid-ocean ridge is always a plate boundary.

4. 
India was once connected to Antarctica.

5. 
Ocean-plate subduction produces volcanoes and deep-sea trenches.

6. 
Geologic activity takes place mostly at boundaries between plates.

7. 
The Atlantic Ocean floor is oldest near the edges of the continents.

8. 
The edges of continents are always plate boundaries.

9. 
Africa and North America were once part of Pangaea.

10. 
The rocks of the ocean floor are youngest near the edge of the continents. 
11. 
The edges of all continents are active Earthquake regions.

12. 
Subduction zones tend to be found around the Pacific Ocean.

13. 
Plates move at about 1 to few inches per year.

14. 
India was once attached to Africa.

15. 
The Mid-Atlantic Ridge is a subduction zone.

16. 
Similar fossils occur in rocks 100 Myr old in Africa and South America.

17. 
The Earth’s magnetic field reverses on average about every 50,000 years.

18. 
Eastern California is a part of the Pacific Plate.

Quantitative Exercises

1. If an ocean basin opens through sea-floor spreading at a rate of 4 cm/yr, how large will the ocean basin be (in km) after 100 million years of spreading? 

In 100 million years, there would be 400 million cm (4 x 108 cm) = 4,000 km (since 1 km = 105 cm).

2.  Figure 1 is the estimated heat flow (the units are 10-6 watts/m2) from the Earth's interior over time from the Earth's time of formation (0) to the present (4.6 Byr later).  Why does it have this shape and trend? What does it imply for Earth's geological processes in the future?

The amount of heat escaping from the Earth is decreasing with time since the amount of radioactive elements have been reduced by decay. The Earth's geological processes are winding down, and eventually volcanism will cease as the Earth's interior cools below the melting point of rock.

Matching Questions 

1. The Himalaya Mountains
a. A small newly forming ocean.

2. The Andes Mountains
b. Produced by subduction of Pacific Ocean floor.

3. The Red Sea
c. Disappearing beneath South America
4. Mid-Atlantic Ridge
d. Produced by the collision India and Asia.

5. The Nazca Plate
e. Marked by a crack and volcanism.


Match the lettered type of plate boundary with the numbered feature that corresponds to it.


1. The Andes Mountains
a. Continent/continent plate collision.
2. Hawaii
b. Ocean plates separating.
3. Mid-Ocean ridge
c. Ocean/continent plate collision.
4. San Andreas Fault
d. Hotspot (not plate boundary)

5. Himalaya Mountains      
e. Sideways plate motion.


Chapter 10

True/False

1. 
Global temperatures were as warm as they are today for about a third of the last 300,000 years.

2. 
A high frequency of volcanic eruptions will warm the Earth because the greenhouse effect is enhanced by dust in the atmosphere.

3. 
During the height of a Major Ice Age, the global temperature averages about 5 degrees C cooler than at present.

3. 
The Earth's climate was warmer 6,000 years ago than it is today.

4. 
Growth of glaciers occurs at times of maximum contrast between the seasons.

5. 
A Major Ice Age occurred about 300 million years ago.

6. 
The Maunder minimum of sunspot activity corresponds to a period of warm climate.

7. 
Increases in the amount of exposed land area on the Earth produce warming of the planet by absorbing more of the sun's energy.

8. 
Major Ice Ages are best explained by our motions through the Galaxy.

9. 
Ice reflects back much solar energy to space, cooling the climate.

10.
The best evidence for glacial /interglacial cycles involves changes in atmospheric composition.

11. 
Ice sheets melt away when seasonality is reduced.

12. 
Times of slow sea-floor spreading create shallow seas on the continents.

13. 
Volcanoes cause a warming of the climate for a few years.

14. 
The Maunder Sunspot Minimum was a time of warm climate.

15. 
The 1980's have been marked by the warmest years in the 20th Century.

16.  
CO2 is the only important greenhouse gas.

17. 
The Vikings expanded in vigor during the Little Ice Age.

18. 
The Greenhouse effect is expected to warm the climate  during the next century by several degrees C.

19. 
The climate trend in the 20th Century has been one of continuous warming.

20. 
Sunspots  may explain the Little Ice Age.

21. 
We came out of the last glacial period about 11,000 years ago.

22. 
The global temperature at the time of the dinosaurs was about 20oF (10oC)warmer than at present.

Chapter 11

Multiple Choice Questions
1. Which of the following is characteristic of viruses?


a. cannot reproduce themselves outside another living cell


b. contain nucleic acids (DNA and RNA) and proteins


c. form inert crystals under certain conditions


d. all of the above


e. none of the above

2. The primitive atmosphere of the Earth probably contained large amounts of


a. O2, N2, CO2 and H2O


b. H2, NH3, CH4 and H2O


c. NH3, CH4, H2O and O2

d. H2O, N2, NH3 and O2

3. The first fossil evidence of life dates back roughly


a. 4.5 billion years

b. 3.5 billion years


c. 2.5 billion years


d. 1.5 billion years

4. A mixture of water, methane, ammonia and hydrogen, accompanied by an electrical discharge, produces



a. living cells


b. DNA


c. amino acids


d. proteins

5. 3.5 billion years ago 


a. first cells with nuclei.
b. origin of the Earth.
c. first hard-bodied animals appear.
d. first fossil bacteria and one-celled algae.
e. c and d.


6. 1 billion years ago 


a. first photosynthesis.
b. first sex.
c. first many celled organisms.
d. b and c


e.none of the above.


True/False

1. 
Urey and Miller created proteins and DNA by passing an electric spark through a mixture of primitive atmospheric gases and water.

2. 
The Earth's primitive atmosphere is believed to have been richer in gases containing hydrogen than the present atmosphere.

3. 
The threshold of life was crossed with the first self-copying molecules.

4. 
Every lifeform on Earth is made of the same basic molecular building blocks.

5. 
Perfect error-free replication of DNA molecules is essential for evolution.

6. 
Copy errors in DNA are partly responsible for variations in organisms.

7. 
Variations among individuals form the raw ingredients for evolution.

8. 
The oldest fossil evidence of life are remains of bacteria and cyanobacteria.

9. 
Sexual reproduction speeds up the pace of evolution.

10. 
The earliest one-celled organisms needed oxygen for their metabolism.

11. 
Cells with true nuclei (eukaryotic cells) evolved about 1 billion years ago.

12. 
Eukaryotic cells are a more primitive form of life than prokaryotic cells.

13. 
Fermentation produces oxygen as a waste product.

14. 
A billion years ago, our ancestor was a worm.

15. 
The earliest many-celled animals were hard-bodied.

16. 
The oldest known fossils are 4.5 billion years old.

17. 
Self-replicating machines can evolve.

18. 
Life probably originated on Earth about 3.5 billion years ago.

19. 
Proteins are made up of chains of nucleotides.

20.
The earliest cells had well developed nuclei.

21. 
Natural selection preserves the traits of an organism that increase the rate of reproduction.

Quantitative Exercises

1. Human DNA contains about 5 billion nucleotides that code for proteins.  A typical protein might contain a few hundred (let's say 300) amino acids.  How many different kinds of proteins can humans produce?

If 3 nucleotides code for one amino acid, then 300 amino acids (for one protein) require 900 nucleotides (for round numbers let's say 1,000). Since we have 5 billion nucleotides, that makes 5x109 divided by 1,000 or 5 x 106, i.e., about 5,000,000 proteins (actually we make less, since a lot of our DNA doesn't code for anything).

2.  A bacterium has only 5 million nucleotides in its DNA. How many proteins can the bacterial cell produce? 

The bacterial cell could produce 5 x 106 divided by 1,000, or about 5,000 proteins.

3.  A typical virus can make about 10 proteins.  How  many nucleotides would you expect to find in its genetic material?

Ten proteins require about 10 x 300 amino acids = 3,000 amino acids, which require 3,000 x 3 = 9,000 nucleotides in the viral RNA.

Chapter 12

Multiple Choice Questions
seq level0 \h \r0 

seq level1 \h \r0 

seq level2 \h \r0 

seq level3 \h \r0 

seq level4 \h \r0 

seq level5 \h \r0 

seq level6 \h \r0 

seq level7 \h \r0 1.  The hard-bodied animals appeared

a. 3.5 billion years ago


b. 1 billion years ago


c. 600 million years ago


d. 350 million years ago
2.  The Late Paleozoic Ice Age occurred about

a. 600 million years ago


b. 450 million years ago


c. 300 million years ago


d. 65 million years ago
3. 350 million years ago marks the time of

a. first mammal-like reptile
b. fish leave the water
c. first birds
d. a and b.
e. all of the above.
4. The first vertebrate animal completely freed from life in the water was 



a. a mammal.


b. a reptile.


c. a dinosaur.


d. a mammal-like reptile.


e. none of the above.

True/False

1. 
Plants left the water 600 million years ago.

2. 
Insects first left the water 400 Myr ago.

3. 
The development of an ozone layer aided in the move of life onto the land.

4. 
The climate showed seasonal extremes during the period in which the reptiles flourished.

5. 
Fish were the first vertebrate animals.

6.
The earliest fishes lacked jaws.

7. 
Seasonal droughts may have been a factor in the first fish leaving the water.

8. 
Crossopterygians were lobe-finned fish.

9. 
A powerful tail was the most important trait possessed by the first fish to migrate from the water onto the land. 

10. 
The amphibians were the ancestors of all four-limbed back-boned animals on the Earth.

11. 
One of the important characteristics of the reptiles is their ability to swim.

12. 
The assembly of Pangea was a factor in the evolution of the first reptiles.

13. 
The development of the amniote egg was a major invention of the first amphibians.

Chapter 13
Multiple Choice Questions
1.  65 million year ago 

a. earliest birds
b. Appalachian Mts. formed


c. extinction of the dinosaurs
d. a and b.
e. b and c.
2. The early dinosaurs were directly ancestral to later dinosaurs and the
a. mammal-like reptiles.
b. mammals.
c. birds.
d. amphibians.
e. stumpy-finned fish

3. Which of the following probably contributed to the death of the dinosaurs? 



a. darkness


b. cold


c. mammals eating their eggs


d. a and b


e. all of the above

True/False

1.
An increase in the rate of sea-floor spreading led to the submergence of continents under shallow seas beginning about 80 million years ago.

2. 
The Age of Reptiles was marked by greater atmospheric carbon dioxide.

3. 
The earliest true mammals appeared about the same time that the dinosaurs became extinct.

4. 
The Mesozoic was a time of warm global climate.

5. 
Pangea was in the process splitting apart during the age of dinosaurs.

6. 
One possible explanation of the survival of the mammals during the reign of the dinosaurs was that the mammals were active mainly at night.

7.
In the greatest mass extinction, about 50% of the species of life became extinct.

8. 
Impact by an asteroid about 10 km (6 mi) in diameter could explain the extinction of the dinosaurs.

9. 
A large impact crater dating from 65 million years ago has been found in Mexico. 

10. 
Iridium in a thin globally distributed clay layer marks the dinosaur extinction.

11.
Large asteroids, like the one that killed off the dinosaurs, hit the Earth on average about once every hundred million years.

12. 
Mass extinctions are often preceded by evolutionary radiations of many species.

Matching Questions 
Match the highlight in Earth's history with its most direct cause in the right-hand column.

1. move of life onto the land
a. burial of organic carbon

2. increase in atmospheric oxygen 
b. creation of ozone layer

3. growth in life diversity in last 600 Myr
c. endosymbiosis 

4. origin of cells with nuclei
d. mass extinctions

5. mass extinctions
e. asteroid impacts

Chapter 14 

Multiple Choice Questions
1.  Advantageous traits of mammals include



a. parental care


b. warm-bloodedness


c. relatively large brains


d. specialized dentition


e. all of the above

2. The advanced mammal-like reptile is in the line of evolution leading from reptiles to mammals. Which of the following most clearly indicates its mammal-like status ?
a. long tail.
b. varied teeth
c. four legs
d. long claws.
e. forked tongue.
3. Which of the following factors led to the growth of intelligence in the mammals: 


a. a nocturnal existence during the age of dinosaurs

b. reliance on sight


c. reliance on smell


d. a and b


e. a and c

True/False

1. 
The first appearance of the mammal-like reptiles coincided with cool climate.

2. 
Mammal-like reptiles had differentiated teeth.

3. 
Dimetrodon was a dinosaur.

4. 
Mammal-like reptiles first appeared about 100 Myr ago.

5. 
The first true mammals appeared about 200 Myr ago.

6. 
The early mammals depended mostly on sight .

7. 
The radiation of the mammals occurred just before the extinction of the dinosaurs.

8. 
Prosimians are now extinct.

9. 
The earliest true mammals appeared about the time that the dinosaurs became 
extinct.

10. 
Growth marks in the fossil teeth of dinosaurs suggest that these animals were


ectothermic (cold-blooded).

11. 
One possible explanation of the survival of the mammals during the reign of the 


dinosaurs was that the mammals were active mainly at night.

12. 
The early tree dwellers had grasping hands.

13. 
Depth perception is a good trait for life in the trees.

14. 
Two important traits for survival of the tree-dwelling mammals were a keen sense of smell and binocular vision.

Chapter 15

Multiple Choice Questions
1. The time that apes left the forest corresponds to


a. slowing of sea-floor spreading and draining of shallow seas


b. the closing of the proto-Atlantic Ocean


c. a change to drier and cooler conditions in equatorial regions


d. the start of the recent ice age

2. Which of the following is a consistent trend from the earliest mammals to man?



a. better sense of smell


b. decreased size of teeth


c. movement of foramen magnum from the back to base of the skull 


d. increased length of forelimbs


e. none of the above
3. The genus Homo first appeared about: 

a. 12 million years ago


b. 2 million years ago


c. 1 million years ago years ago


d. 500,000 years ago


e. none of the above

True/False

1. 
Tree apes move by brachiation.

2. 
Tree apes first appeared about 30 million years ago.

3. 
Grassland (savanna) apes first appeared about 5 million years ago.

4. 
The spread of svanna environments was related to a drying n East Africa.

5. 
Australopithecus had a semi-erect stance.

6. 
Australopithecus became extinct about 750,000 years ago.

7. 
Homo erectus became extinct about one million years ago.

8. 
One of the factors leading to the growth of the human brain was the use of tools.

9. 
Early Homo used stone tools.

10. 
The human brain seems to have stopped growing about 1 million years ago.

11. 
Modern chimps have a brain size about 1/3 that of modern humans.

Chapter 16
True/False

1. 
NASA scientists recently reported evidence for fossil life in a meteorite from Mars.

2. 
Confirmation of life on Mars would suggest that life is common in the Universe.

3. 
Life might exist on Jupiter's moon Europa.

4. 
Liquid water seems to be a prerequisite for life.

5.
 99% of all species that have existed on the Earth are extinct.

6. 
Intelligent life in other solar systems, if it exists, is most likely much more advanced than we are.

7. 
Earthlike planets have recently been discovered around Sun-like stars.

8. 
Intelligence means the flexible response to changing conditions.






