
4L Week 4
Instructional Book

-You do NOT turn this in. Please only return the "Workbook" 
packet with the checklist on it.



For the first project I had you all draw a s�ll life involving simple shapes. To achieve that drawing we 
drew in the simple shapes lighty. Then added depth to the picture buy adding light, medeum, and dark 
Shadows. 
Last week we went through how to layout and draw a human face. You all created a face map, then 
from that created a propor�onal face. 
This week  you will  combine the two first assignments and choose one of these faces to draw.

A

B

ART
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Step 1: Just like the last few weeks, start by breaking the statues into  more simple shapes.
Remember to drw these lines lightly, they are guide lines.  
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Step 2:  Next, just like last week i want you to lay out a face map to show you  where to place 
features like you eyes, nose, ears, and mouth. Make sure to s�ll draw these details in lightly.
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Step 3: Now start adding  in the fine details, as shown below. 
You can start to use more pressure for darker lines.
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Step 4: For this last step you need to find the dark and light values in the photo and 
shade them in on your sketch. As you finish your shading you can start to smudge
(smooth you pencil markings with your finger). Erase any highlight spots and you should be done.  
To turn your s�ll life in please take a picture of it and email it to me at Zachman@parnassusprep.com. 
Make sure on the subject line you put your full name, red or blue day and your hour. 
If you turn your things in on through the bus system  please just right that same informa�on above on 
the back of your sketch or on the name line provided.      
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Slides from It’s All History “Cold War”
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Letter from Charles Lindbergh to Astronaut Michael Collins
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A presidential speechwriter wrote these words 
to be used if the Apollo 11 mission had failed.

Fate has ordained that the men who went to the moon to explore in peace will stay on the 
moon to rest in peace.

These brave men, Neil Armstrong and Edwin Aldrin, know that there is no hope for their 
recovery. But they also know that there is hope for mankind in their sacrifice.

These two men are laying down their lives in mankind's most noble goal: the search for truth 
and understanding.

They will be mourned by their families and friends; they will be mourned by their nation; they 
will be mourned by the people of the world; they will be mourned by a Mother Earth that 
dared send two of her sons into the unknown.

In their exploration, they stirred the people of the world to feel as one; in their sacrifice, they 
bind more tightly the brotherhood of man.

In ancient days, men looked at stars and saw their heroes in the constellations.

In modern times, we do much the same, but our heroes are epic men of flesh and blood.

Others will follow, and surely find their way home. Man's search will not be denied. But these 
men were the first, and they will remain the foremost in our hearts.

For every human being who looks up at the moon in the nights to come will know that there is 
some corner of another world that is forever mankind.
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Map 2 – Kennedy Space Center
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Setting the Stage

If we are to win the battle that is going on around the world between freedom and
tyranny, if we are to win the battle for men's minds, the [Soviet Union's] dramatic
achievements in space which occurred in recent weeks should have made clear to us
all…the impact of this adventure on the minds of men everywhere who are attempting to
make a determination of which road they should take.... We go into space because
whatever mankind must undertake, free men must fully share.... I believe this Nation
should commit itself to achieving the goal, before this decade is out, of landing a man on
the Moon and returning him safely to earth.

President John F. Kennedy, May 25, 1961¹

Evidence of man's insatiable curiosity about space can be found throughout human history--in
the Greek myth of Icarus trying to fly to the sun, in Galileo's observations of the solar system,
and in the first flight of the Wright brothers. The Apollo project to put a man on the Moon was
also a product of the 1960s, a period of heightened Cold War tensions. Allegations of a
dangerous "missile gap" between the Soviet Union and the United States had been an important
element in John F. Kennedy's successful presidential campaign in 1960. In April 1961, Yuri
Gagarin, a Soviet cosmonaut, became the first human to fly in space, and the abortive Bay of
Pigs invasion, intended to lead to the overthrow of Fidel Castro in Cuba, turned into an
embarrassing failure. For the Kennedy administration, the project to put a man on the Moon was
a way to recapture the prestige that the nation seemed to have lost.

Closely following the United States' first manned space flight by astronaut Alan Shepard,
Kennedy's commitment immediately captured the imagination of the American people. Shepard's
short suborbital flight had been part of Project Mercury, underway since 1958 to develop the
basic technology and hardware for manned space flight and to investigate man's ability to survive
and perform in space. Project Gemini, begun in 1964, formed the link between the Mercury
program's short flights and the Apollo program. The Gemini program provided astronauts with
experience in returning to the earth from space, in linking between space vehicles, and in
"walking" in space without the protection of a spacecraft. A series of unmanned satellites yielded
information about the Moon and its surface that was critical to ensuring that the astronauts could
survive there. The Apollo project built on the work of its predecessors to carry out President
Kennedy's 1961 commitment. Between July 16 and July 24, 1969, as the whole world
watched, Apollo 11 carried three US astronauts to the Moon and returned them safely to earth.
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Locating the Site

Map 1: United States Space Installations

Key:
1. Manned Spacecraft Center (now
Johnson Space Center), Texas

Space Environment Simulation
Laboratory
Apollo Mission Control Center

2. National Space Technology
Laboratories (now John C. Stennis
Space Center),
Mississippi/Louisiana

Rocket Propulsion Test Complex

3. Marshall Space Flight Center and
the Alabama Space and Rocket
Center (now US Space and Rocket
Center), Alabama

Redstone Test Stand
Propulsion and Structural Test Facility
Saturn V Dynamic Test Stand
Neutral Buoyancy Space Simulator
Saturn V Space Vehicle

4. Kennedy Space Center, Florida

Space Launch Complex 39

5. Cape Canaveral AFS, Florida

Launch Complexes 5/6, 26, 13, 14,
19, and 34 and the original Mission
Control Center

6. Langley Research Center,
Virginia

Variable Density Tunnel
Full Scale Tunnel
Eight-foot High Speed Tunnel
Lunar Landing Research Facility
Rendezvous Docking Simulator

7. Goddard Space Flight Center,
Maryland

Spacecraft Magnetic Test Facility

8. Plum Brook Operations Division,
Ohio

Spacecraft Propulsion Research
Facility

9. Lewis Research Center (now John H. Glenn
Research Center at Lewis Field), Ohio

Rocket Engine Test Facility
Zero Gravity Research Facility

10. Vandenberg AFB, California

Space Launch Complex 10

11. Jet Propulsion Laboratory,
California

Twenty-five Foot Space Simulator
Space Flight Operations Facility

12. Goldstone Deep Space
Communications Complex,
California

Pioneer Deep Space Station

13. Ames Research Center,
California

Unitary Plan Wind Tunnel

14. White Sands Missile Range
(now White Sands Test Facility),
New Mexico

Launch Complex 33
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Determining the Facts

Reading 1: Preparing the Way

The National Aeronautics and Space Administration (NASA) was established on October 1,
1958, a year after the USSR sent Sputnik, the first earth satellite, into space. In 1961, after
Soviet cosmonaut Yuri Gagarin became the first man in space, the new agency was assigned
responsibility for meeting President Kennedy's commitment to put a man on the Moon by the
end of the 1960s. Accomplishing the goal under this strict time constraint was an enormous
challenge. By 1966, the 10,000 people employed at the space agency in 1960 had grown to
36,000. NASA's annual budget increased from $500 million in 1960 to a high point of $5.2 billion
in 1965, 5.3 percent of the federal budget for that year. Approximately 50 percent of that amount
went directly for human spaceflight; the vast majority of that went directly toward Apollo. The
project eventually cost $24 billion. According to John Noble Wilford, space correspondent for
the New York Times, Apollo was the "greatest mobilization of men and resources ever
undertaken for a peaceful project of science and exploration."¹

When NASA began operations in October of 1958, it absorbed into it the earlier National
Advisory Committee for Aeronautics intact; its 8,000 employees, an annual budget of $100
million, three major research laboratories--Langley Aeronautical Laboratory, Ames Aeronautical
Laboratory, and Lewis Flight Propulsion Laboratory--and two smaller test facilities. It quickly
incorporated other organizations into the new agency, notably the space science group of the
Naval Research Laboratory in Maryland, the Jet Propulsion Laboratory managed by the
California Institute of Technology for the Army, and the Army Ballistic Missile Agency in
Huntsville, Alabama.

With the advent of Apollo, the Jet Propulsion Laboratory took over responsibility for developing
the necessary guidance and communications technologies and for learning more about the
lunar environment. The Marshall Space Flight Center was formed around the Army's ballistic
missile team at Redstone Arsenal, which was led by Dr. Wernher von Braun and the other
engineers who had developed the first successful rocket, the German V-2. Marshall was
responsible for building and testing the rockets to power the spacecraft.

NASA created three new facilities specifically to meet the demands of the lunar landing
program. In 1962 the agency built the Manned Spacecraft Center (renamed the Lyndon B.
Johnson Space Center in 1973), near Houston, Texas, to design the Apollo spacecraft and the
launch platform for the lunar lander. This center also became the home of NASA's astronauts
and the site of mission control. The scientists and engineers in the control room monitored all
the details of the moon flight once the rocket was launched. The Launch Operations Center
(renamed the John F. Kennedy Space Center in 1963) at Cape Canaveral on Florida's eastern
seacoast was greatly enlarged. All of the Saturn/Apollo rockets were assembled in Kennedy's
huge 36-story Vehicle Assembly Building and fired from Launch Complex 39. Finally, in October
1961, NASA created the Mississippi Test Facility, renamed the John C. Stennis Space Center in
1988. It was here that the Saturn rockets were tested. The cost of this expansion was great,
more than $2.2 billion over the decade.

NASA's leaders made an early decision to rely upon outside researchers and technicians to
complete the Apollo project. Between 80 and 90 percent of NASA's overall budget in the 1960s
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went for contracts to purchase goods and services from private industry, research institutions,
and universities. Contractor employees working on the program increased more than 10 times,
from 36,500 in 1960 to 376,700 in 1965. NASA found that this was both good politics and the
best way of getting Apollo done on time. It was also very nearly the only way to harness talent
and institutional resources already in existence in the emerging aerospace industry and the
country's leading research universities.

More than 500 contractors worked on both large and small aspects of Apollo. For example, the
Boeing Company was the prime contractor for the first stage of the Saturn rocket, North
American Aviation for the second stage, and the Douglas Aircraft Corporation for the third stage.
The Rocketdyne Division of North American Aviation was responsible for the rocket engines and
International Business Machines for the instruments. These prime contractors, with more than
250 subcontractors, provided millions of parts and components for use in the Saturn launch
vehicle, all meeting exacting specifications for performance and reliability.

Getting all of these people to work together challenged the men and women responsible for
managing the program, whether they worked for the Federal Government, a private industry, or
a university. According to Dr. Leonard R. Sayles and Dr. Margaret K. Chandler of the Graduate
School of Business at Columbia University, NASA's most significant contribution was "getting an
organizationally complex structure, involving a great variety of people doing a great variety of
things in many separate locations, to do what you want, when you want it--and while the
decision regarding the best route to your objective is still in the process of being made by you
and your collaborators."²
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Determining the Facts

Reading 2: The Apollo Hardware

James Webb, Administrator of NASA from 1961 to 1968, described the formidable task facing
the space agency in 1961:

The Apollo requirement was to take off from a point on the surface of the Earth that
was traveling 1000 miles per hour as the Earth rotated, to go into orbit at 18,000
miles an hour, to speed up at the proper time to 25,000 miles an hour, to travel to a
body in space 240,000 miles distant which was itself traveling 2000 miles per hour
relative to the Earth, to go into orbit around this body, and to drop a specialized
landing vehicle to its surface. There men were to make observations and
measurements, collect specimens, leave instruments that would send back data on
what we found, and then repeat much of the outward-bound process to get back
home.¹

The lunar-orbit mode of flying to the Moon was selected only after fierce debate within NASA. It
was the simplest of the three methods being considered, both in terms of development and
costs, but it was risky. There was no room for error or the crew could not get home. Once the
mode of flight was selected, NASA engineers could proceed with building a launch vehicle and
creating the basic components of the spacecraft--a habitable crew compartment, a baggage car
of some type, and a service module containing propulsion and other expendable systems that
could be jettisoned on the trip back.

The Spacecraft
Almost with the announcement of the lunar landing commitment in 1961, NASA technicians
began a crash program to develop a reasonable configuration for the trip to lunar orbit and back.
What they came up with was a spacecraft that contained a three-person command module
capable of sustaining human life for two weeks or more in either Earth or lunar orbit; a service
module holding oxygen, maneuvering rockets, fuel cells, life support, and other equipment that
could be jettisoned upon reentry to Earth; rockets for slowing the spacecraft to prepare for
reentry; and finally a launch escape system that was discarded upon achieving orbit.

Work on the Apollo spacecraft began on November 28, 1961, when the prime contract for its
development was let to North American Aviation. On January 27, 1967, tragedy struck. Three
astronauts--"Gus" Grissom, Edward White, and Roger B. Chaffee--were in the command
module training on the launch pad at the Kennedy Space Center. At 6:31 p.m., a fire broke out
in the spacecraft. In a flash, flames engulfed the capsule and the astronauts died of
asphyxiation. Shock gripped NASA and the nation during the days that followed. An
investigation found that the accident could have been prevented. Changes to the spacecraft
were quickly made, and within a little more than a year, it was ready for flight. By October
1968, Apollo 7 was ready to carry three astronauts into Earth orbit. There, they successfully
tested the command/service module and helped restore confidence in the program by proving
the space-worthiness of the basic Apollo vehicle.

The Launch Vehicle
Boosting the Apollo vehicles to the Moon and returning them home safely was the job of the
giant Saturn V. The Saturn family of rockets was developed by Wernher von Braun at the
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Marshall Space Flight Center. At 363 feet tall, the Saturn V was the first launch vehicle large
enough that it had to be assembled away from the launch pad and transported there.

The Saturn V had three stages. The first stage generated 7.5 million pounds of thrust from five
massive engines. The extreme heat and shock of firing these engines required new alloys and
construction techniques, among the most significant engineering accomplishments of the
program. The thunderous sound of the first test of the first stage at Huntsville on April 16, 1965,
brought home to many that the Kennedy goal was within grasp. As fuel burned off, making the
vehicle weigh less, the second stage fired to deliver 1 million pounds of thrust. The third stage
burned to send Apollo out of Earth orbit and on its way to the Moon.

On December 21, 1968, Apollo 8 took off with three astronauts aboard--Frank Borman, James
A. Lovell, Jr., and William A. Anders--for a historic mission to orbit the Moon. So far Apollo had
been all promise; now the delivery was about to begin. The Apollo 8 crew rode inside the
command module, with no lunar lander attached. They were the first astronauts to be launched
by the Saturn V, which had flown only twice before. The booster worked perfectly, as did the
Service Propulsion System (SPS) engines that had been checked out on Apollo 7. As it traveled
outward the crew focused a portable television camera on the Earth. For the first time humanity
saw its home from afar--a tiny, lovely, and fragile "blue marble" hanging in the blackness of
space. Apollo 8 entered lunar orbit on the morning of December 24, 1968. For the next 20 hours
the astronauts circled the Moon. They took photographs and scouted future landing sites. They
also photographed the first Earthrise as seen from the Moon. Apollo 8 proved the ability to
navigate to and from the Moon, and gave a tremendous boost to the entire Apollo program.

The Lunar Module
The Apollo lunar module, or LM, was the first true spacecraft-designed to fly only in a vacuum,
with no aerodynamic qualities whatsoever. Launched attached to the Apollo command/service
module, it separated in lunar orbit and descended to the Moon with two astronauts inside. At the
end of their stay on the surface, the lunar module's ascent stage fired its own rocket to rejoin the
command/service module in lunar orbit.

The Saturn launch vehicle and the Apollo spacecraft were difficult technological challenges, but
the lunar module, the third part of the hardware for the Moon landing, represented the most
serious problem. Begun a year later than it should have been, the lunar module was
consistently behind schedule and over budget. Much of the problem turned on the difficulty of
devising two separate components--one for descending to the surface of the Moon and one for
returning to the command module. Both engines had to work perfectly or the very real possibility
existed that the astronauts would not return home.

The launch vehicle, the spacecraft, and the lunar module were manufactured many hundreds of
miles from each other. Transported by specially fitted ocean-going ships and aircraft to the
Kennedy Space Center, they came together for the first time in the huge Vehicle Assembly
Building. In March 1969 the crew of Apollo 9 tested the third piece of Apollo hardware--the
Lunar Module. For ten days, the astronauts put all three Apollo vehicles through their paces in
Earth orbit, undocking and then re-docking the lunar lander with the command module, just as
they would in lunar orbit. Two of the astronauts performed a space walk, and one checked out
the new Apollo spacesuit, the first to have its own life support system rather than being
dependent on an umbilical connection to the spacecraft. This mission paved the way for a dress
rehearsal for a Moon landing with Apollo 10 and the subsequent success of Apollo 11.
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Determining the Facts

Reading 3: “The Eagle Has Landed!”

On July 20, 1969, millions of people fidgeted, held their breath, or prayed. They were waiting for
the announcement that the lunar landing craft Eagle was safely on the surface of the Moon.
The Eagle descended from an orbit 70 miles above the surface of the Moon. It had separated
from Columbia, the "mother" spacecraft, when both were out of sight behind the Moon, cutting
off communication with the earth. When the two came back into sight, Michael Collins,
commander of Columbia, reported, "The Eagle has wings." The news that the landing craft was
performing as expected brought a sigh of relief, but one of the most dangerous parts of the
mission lay ahead.

Guidance computers in the Mission Control Center at the Manned Spacecraft Center (Johnson
Space Center) in Houston took the Eagle out of orbit and controlled its descent until it was
suspended 160 feet from the Moon's surface. The landing site chosen by the computer turned
out to be a boulder-strewn crater that could have toppled the Eagle and made a later take-off
impossible. A signal indicated only 114 seconds of fuel left. If the Eagle could not land within
those few seconds, the astronauts would have to abort the mission and return to Columbia. It
was then that Neil Armstrong, aided by Edwin "Buzz" Aldrin, took control from the computers
and manually maneuvered Eagle to a landing on the relatively smooth terrain of the Sea of
Tranquility. Armstrong coolly reported: "Tranquility Base here. The Eagle has landed." There
were tears and cheers, and loud applause from the scientists, engineers, and reporters in the
control room as Houston responded: "Roger, Tranquility. You got a bunch of boys about to turn
blue. We're breathing again. Thanks a lot." The time was 4:17 p.m., EDT.

For the next several hours, the astronauts checked their instruments to make sure
the Eagle had not been damaged by the landing and prepared it for a quick takeoff, should it
have been necessary. The astronauts were supposed to sleep for four hours before they began
their walk on the Moon, but they were too excited to relax. They wanted to begin their walk
immediately.

At 10:57 p.m. Armstrong opened the door of the Eagle, began to climb down the ladder, and
opened the pack that protected the television camera that would record the remainder of his
climb down to the Moon's surface. When his nine-and-a-half size boots stepped onto the Moon,
he uttered words that summarized the nation's feelings about the moon landing: "That's one
small step for man; one giant leap for mankind."

Armstrong then set up a television camera to record the astronauts' activities on the Moon. All
the while, he chattered away like any tourist in new surroundings; he snapped photograph after
photograph and provided detailed descriptions of his surroundings. Houston had to remind him
four times to get back to the high-priority task of gathering lunar soil, so it would be ready to
carry back to earth in case the mission had to be aborted. After 30 minutes, Buzz Aldrin came
down the ladder, and as soon as he touched the Moon's surface, he paused to jump back to the
ladder three times, just to show how easy it was. Then, excited by his weightlessness, he broke
into a run.

The two men stayed on the Moon's surface for two and a half hours, gathering 60 pounds of
rocks, digging into the Moon's surface for core samples, and setting up scientific equipment.

Page 19



 Teaching with Historic Places
 

National Park Service

U.S. Department of the Interior

America’s Space Program: Exploring a New Frontier 

They stopped their work just once, to receive a message from President Richard Nixon who told
them, "this certainly has to be the most historic telephone call ever made.... All the people on
this earth are truly one in their pride in what you have done." Mission Control in Houston flashed
the words of President Kennedy announcing the Apollo commitment on its big screen.
Kennedy's words were followed with these: "TASK ACCOMPLISHED, July 1969."¹

Finally, the men at the Mission Control Center ordered the two men to "head on up the ladder."
Armstrong and Aldrin left behind the American flag they had put on the Moon's surface and a
plaque reading "We came in peace for all mankind." The plaque was signed by the President
and the three astronauts. They left medals and shoulder patches as memorials to Soviet
astronauts Yuri Gagarin and Vladimir Komarov, and American astronauts Virgil "Gus" Grissom,
Roger Chaffee, and Edward White, all of whom had died while serving in their nations' space
programs. They also brought medals back to earth and presented them to the widows of the
Americans. They left a disk containing statements by Presidents Eisenhower, Kennedy,
Johnson, and Nixon, as well as the leaders of 72 other nations, and Pope Paul VI. They also left
the bottom part of the lunar module, which they had used as a launch pad, and the backpacks,
boots, and other items that had been contaminated with lunar dust. The next day they returned
to the Apollo capsule and set off back to Earth. They safely splashed down in the Pacific on July
24.

Radios and televisions around the world carried the events of the successful moon landing live.
American soldiers in Vietnam stopped to listen despite the war raging around them. The
Russians tried to jam Voice of America radio frequencies and buried reports on the moon
landing in routine news broadcasts. In most other countries, radio and television stations did
their best to make sure that viewers would not miss the moon walk. Streets in some cities were
deserted as residents stayed home to watch television coverage. In other countries, television
screens were set up out of doors. The worldwide television audience watching the Apollo moon
landing was the largest in history.
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Visual Evidence

Photo 1: Transporting the Apollo space vehicle to the launch site 

(National Aeronautics and Space Administration) 

This photo shows the three-part Saturn V/Apollo and its mobile launcher moving from the 
Vehicle Assembly Building to Launch Pad 39A. 
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Visual Evidence

Photo 2: Saturn V lifting off, July 16, 1969

(National Aeronautics and Space Administration) 

This photo shows the Saturn V rocket lifting off from the Kennedy Space Center. The force of 
the launch shook the ground for many miles around Cape Canaveral. 

Page 22



 Teaching with Historic Places
 

National Park Service

U.S. Department of the Interior

America’s Space Program: Exploring a New Frontier 

Visual Evidence

Photo 3: Mission Control Center, Manned Spacecraft Center (now Johnson Space Center), July
1969

(National Aeronautics and Space Administration) 
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Visual Evidence

Illustration 1: Mission Control Center assignments

(National Aeronautics and Space Administration) 

Key to Illustration 1:
Assignments in the Mission Control Center, with their primary responsibilities.

Information is displayed on television monitors, indicator lights and digital readout devices on the consoles.
Information is also displayed on the large group display projection screens at the front of the control room. A
visitor viewing room, providing seating space for 74 persons, is located at the rear of the control room.

1. Mission Director--overall mission responsibility and
control of flight test operations.

2. Department of Defense Representative--overall control
of Department of Defense forces supporting the mission.

3. Public Affairs Officer--responsible for providing
information on the mission status to the public.

4. Flight Director--responsible to the Mission Director for
detailed control of the mission from liftoff until conclusion
of the flight.

5. Assistant Flight Director.
6. Network Controller--detailed operations control of the

Ground Operational Support System network.
7. Operations and Procedures Officer--responsible to the

Flight Director for the detailed implementation of the
Mission Control Center/Ground Operational Support
Systems mission control procedures.

8. Vehicle Systems Engineers--monitor and evaluate the

performance of all electrical, mechanical, and life support
equipment aboard the spacecraft.

9. Flight Surgeon--directs all operational medical activities
concerned with the mission, including the status of the
flight crew.

10. Spacecraft Communicator--voice communications with
the astronauts.

11. Flight Dynamics Officer--monitors and evaluates the
flight parameters required to achieve a successful orbital
flight; gives "Go" or "Abort" recommendations to the
Flight Director.

12. Retrofire Officer--monitors impact prediction displays
and is responsible for determination of retrofire times.

13. Guidance Officer--detects Stage I and Stage II slowrate
deviations and other programmed events, verifies proper
performance of the Gemini Inertial Guidance System, and
recommends action to the Flight Director.

14. Booster Systems Engineer--monitors propellant tank
pressurization systems and advises the flight crew and/or
Flight Director of systems abnormalities.

15. Assistant Flight Dynamics Officer.
16. Maintenance and Operations Supervisor--responsible

for the performance of Mission Control Center-Houston
equipment.

Page 24



 Teaching with Historic Places
 

National Park Service

U.S. Department of the Interior

America’s Space Program: Exploring a New Frontier 

Visual Evidence

Photo 4: Front page of The [Washington] Evening Star, July 21, 1969

(Copyright Washington Post. Used with permission from the D.C. Public Library) 

Photo 4 shows a television image of the astronauts on the Moon that fills the whole front page of 
the newspaper. The largest television audience in history stayed up to see the landing, and 
views like this were published in newspapers and magazines worldwide. 
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Visual Evidence

Photo 5: View of the Earth from Space

(National Aeronautics and Space Administration) 

Photo 5 shows the lunar module returning to the command module. The surface of the Moon is 
behind the lunar module, and the earth, half in shadow, is visible in the upper center of the 
photo. 
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4L Latin Distance Learning 

– Week of April 24-30 –

Directions: 

- Study our new Ch. 37 Vocab! You do NOT need to

make a foldable, but you will need to know what

the words mean 

- Carefully and thoroughly read through our Ch. 37

grammar notes on the conjugation of the verb

eō, īre and its compounds, as well as place and

time constructions.

- On the page labelled “Exercises”, write your

name and class (hour) in the top right, and

complete #1-5 to turn in; 6-15 are optional. This

is the only page you have to return for a grade! 

- Please save your grammar notes, as we will be

using them all throughout Ch 37!

As always, please reach out to me with any questions 

you have (including the “enrichment” work)!  

Page 27



Page 28



Chapter 37 Grammar Notes I 

The Irregular Verb eō 

The irregular verb eō, īre, iī (īvī), itum is conjugated as follows: 

Indicative 

Pres. Impf. Fut. Perf. Plpf. Fut. Pf. 

eō ībam ībō iī ieram ierō 

īs ībās ībis īsti ierās ieris 

it ībat ībit iit ierat ierit 

īmus ībāmus ībimus iimus ierāmus ierimus 

ītis ībātis ībitis īstis ierātis ieritis 

eunt ībant ībunt iērunt ierant ierint 

Subjunctive Imperative 

Pres. Impf. Perf. Plpf. Sg.  ī Pl.  īte 

eam īrem ierim īssem Participles 

eās īrēs ierīs īssēs Pres.  iēns, euntis 

eat īret ierit īsset Fut.  itūrus, a, um 

eāmus īrēmus ierīmus īssēmus Infinitives 

eātis īrētis ierītis īssētis Pres.  īre 

eant īrent ierint īssent Perf.  īsse 

 
Fut.  itūrus esse 

Gerund  eundī 

 

N.B.   the stem ī- becomes e before a, o, and u. 

the perf. system is regular, except that ii- contracts 

to ī- before s. 

*impersonal passive:  ītur, ībātur

*fut. and perf. pass. pples:  eundum, itum

*transitive cmpds. such as adeō commonly have

pass. endings (adeor, adībātur, etc.) 

(*forms not used in Wheelock) 
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Chapter 37 Grammar Notes II 

Place and Time Constructions 

PLACE CONSTRUCTIONS WITH PREPOSITIONS 

 Place Where: in or sub + abl. 

in illā urbe vīsus est.  He was seen in that city. 

nihil sub sōle est novum. There is nothing new under the sun. 

 Place From Which: ab, dē, or ex + abl.

ex illā urbe iit. He went out of that city. 

 Place To Which: in, ad, or sub + acc. 

in illam urbem ībit.    He will go into that city. 

sub hastam hostis occidit. He fell under the enemy’s spear. 

PLACE CONSTRUCTIONS WITHOUT PREPOSITIONS 

RULE: the names of cities, towns, small islands, domus, humus, and rūs, have NO preposition. 

1st/2nd 3rd 

 Place Where: LOCATIVE CASE Sing. -ae, -ī -e

Plur. -īs -ibus

Vīsus est Rōmae, Ephesī, Athēnīs, et Carthāgine. 

He was seen at Rome, Ephesus, Athens, and Carthage. 

 Place to Which: Acc. (no prep.) 

Ībit Rōmam, Ephesum, Athēnās, et Carthāginem. 

He will go to Rome, Ephesus, Athens, and Carthage. 

 Place from Which: Abl. (no. prep)

Iter fēcit Rōmā, Ephesō, Athēnīs, et Carthāgine.

He journeyed from Rome, Ephesus, Athens, and Carthage.

 domus:  uses second declension endings as well as fourth.

domī (loc.), at home  domī vīsus est. He was seen at home. 

domum (acc.), home (=to home) domum ībit. He will go home. 

domō (abl.), from home domō iit. He went from home. 

 humus: humī (loc.), on the ground 

 rūs: rūrī/rūre (loc.), in the country 
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TIME CONSTRUCTIONS 

 Ablative of Time When or Within Which (“in, within, on, at”)

eōdem diē iit.  He went on the same day. 

paucīs hōrīs domum ībit. He will go home in/within a few hours. 

 Accusative of Duration of Time

 for how long a period of time the action occurs

 no prep.

 translation: “for”

 Examples:

multōs annōs vīxit. He lived (for) many years. 

paucās hōrās domī manēbit. He will stay at home (for) a few hours. 

quīnque et vīgintī annōs nātus, imperātor factus est.  

At the age of 25 (lit., having been born for 25 years), he became commander. 

Page 31



REVIEW – USES OF THE CASES 

Nominative: 

1) Subject

2) Predicate Nominative

Genitive: 

1) Possession

2) Partitive

Dative: 

1) Indirect Object

2) Agent (with passive periphrastic)

3) with Adjectives

4) with Special Verbs

5) with Compound Verbs

6) Possession (with the verb esse)

Accusative: 

1) Direct Object

2) Object of Certain Prepositions

3) Subject of an Infinitive

4) Place to Which (with or without preps)

5) Duration of Time

Ablative: 

1) with Certain Prepositions

2) Means

3) Manner

4) Accompaniment

5) with Numerals

6) Time When or Within Which

7) Agent

8) Place from Which

9) Separation

10) Place Where

11) Ablative Absolute

12) Comparison

13) with Special Deponents

14) Respect*

Vocative: 

1) Direct Address

Locative: 

1) Place Where (cities, towns, small islands,

domus, humus, rūs)
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3

Parnassus Preparatory School School of Logic, Spring 2020 

Music Lesson No. 3: The Golden Ratio 

The Greek number phi (1.618, not to be confused with pi) is the basis of 

painting the Mona Lisa, are based on the Golden Ratio. The Golden Ratio is found 
extensively in musical scales, harmonies, and instruments. 

A complete musical scale covers one octave of eight tones, which in the key of C Major 
are C-D-E-F-G-A-B-C. When you add in the 5 chromatic tones (the black keys on the 
piano  see below), you get a total of 13 tones. The ratio of 8 to 13 is 1.625  roughly 
equal to phi. 

Phi is also the ratio of a series of numbers known as the Fibonacci Sequence. The next 
number in the Fibonacci Sequence is always found by adding together the two numbers 
before it. The Fibonacci Sequence starts like this: 0, 1, 1, 2, 3, 5  

Please go to the answer sheet and answer the Golden Ratio/Fibonacci questions 
there. 
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4

Parnassus Preparatory School School of Logic, Spring 2020 

For Further Exploration 

Leonardo Bonacci was an Italian mathematician of the Medieval era. Bonacci described 
what we know now as the Fibonacci Sequence as a result of his work on the following 
problem: How many pairs of rabbits can be produced from the first pair in a year?  

https://www.britannica.com/biography/Fibonacci 

Examples of the Golden Ratio and Fibonacci Sequence in nature, visual art, 
architecture, and musical composition: https://www.youtube.com/watch?v=yAyi8e5RDXw

The Golden Spiral. A geometric spiral that gets wider by a factor of 1.618 (phi, the 
golden ratio). Create a Golden Spiral by starting with a rectangle where the ratio 
between its length and width is the golden ratio. Divide the rectangle into a square and 

Continue this process by dividing each 
new rectangle is too small to divide further. Finally, starting in the lower left corner of 
the largest square, connect the corners of the squares with quarter-circles (as shown 
below). The result will closely resemble a Golden Spiral. 
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SCIENCE 4L April 24th-May1st  

Please read the article and then answer the questions.  Only the 
worksheet needs to be returned.  Have fun!! 

Background 

Latitude and longitude coordinates for the Moon start at a point near the crater Bruce. 

From this starting point (0° latitude, 0° longitude) locations towards the east side of the Moon 
(the direction in which the sun rises) are indicated with east longitude values.  

Locations towards the west side (the direction in which the sun sets) have west longitude 
values.  

North latitude is measured towards the Moon's north pole. 

South latitude is measured towards the Moon's south pole. 

Twelve astronauts in six Apollo missions landed on and explored the nearside 
(Earth-facing side) of the Moon between 1969 and 1972. The six landing sites were chosen to 
explore different geologic terrains. 

Key Words 

Mare- (plural: maria) Latin for “sea;” the name applied to the dark, relatively smooth features

that cover 17% of the Moon’s surface 

Highlands-the lighter, heavily cratered regions of the Moon, which are generally several

kilometers higher than the maria 

Sea of Tranquility-Called Mare Tranquillitatis in Latin, the Sea of Tranquility is found in the

Tranquillitatis basin of the Moon and is composed of basalt 

Ocean of Storms-a vast lunar mare on the western edge of the moon's near side

Fra Mauro- crater on the Moon that appears to be heavily eroded; it was named for a 15th-

century Italian monk and mapmaker. About 80 km (50 miles) in diameter, Fra Mauro lies at 
about 6° S, 17° W 
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Hadley-Apennine- mountain range. The Apennines rise up to more than 15,000 feet (4572 m)

It served as the landing site for the American Apollo 15 mission, the fourth manned landing on 
the Moon and the first of the "J-missions", in July 1971. The site is located on the eastern edge 
of Mare Imbrium on a lava plain known as Palus Putredinis. 

Descartes- two highland geologic units, the Descartes Formation and the Cayley Formation,

which are widespread on the lunar nearside. 

Sea of Serenity- a lunar mare. Its diameter is 674 km (419 mi)

Taurus-Littrow- the Apollo 17 landing site at 20.1911°N latitude, 30.7769°E longitude 

APOLLO 11 LANDING SITE 

Mare Tranquillitatis (Sea of Tranquility) 
00.67408° N latitude, 23.47297° E longitude 

For the first lunar landing, Mare Tranquilitatis was the site chosen because it is a relatively 
smooth and level area. It does, however, have a high density of craters and in the last seconds 
before landing, the LM had to be manually piloted by Neil Armstrong to avoid a sharp-rimmed 
ray crater measuring some 180 meters across and 30 meters deep known as West. The LM 
landed safely some 6 km from the originally intended landing site. 

The Apollo 11 LM landed approximately 400 meters west of West crater and 20km south-
southwest of the crater Sabine D in the southwestern part of Mare Tranquilitatis. The lunar 
surface at the landing site consisted of fragmental debris ranging in size from fine particles to 
blocks about 0.8 meter wide. The basalts found at the Apollo 11 landing site range in age from 
3.6 to 3.9 billion years and were formed from at least two chemically different magma sources. 

Apollo 12 Landing site 

Apollo 12 was launched on November 14, 1969. Despite being struck by lightning twice during 
the first minute of flight, it went on to perform the second successful human landing on the 
Moon. Commander Charles “Pete” Conrad and Lunar Module Pilot Alan Bean landed the Lunar 
Module Intrepid in the Ocean of Storms, a mere 535 feet from the robotic Surveyor 3 lander. 
This demonstration of precision landing paved the way for future Apollo missions in more 
difficult but scientifically valuable locations. 

Conrad and Bean were on the Moon for 31.6 hours and performed two extra-vehicular 
activities (EVAs, or “moonwalks”) totaling 7 hours and 27 minutes. Much of the first EVA was 
spent deploying a set of experiments, some of which continued to radio data back to Earth until 
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September 1977. Among these was a seismometer, which detected thousands of moonquakes 
and helped to determine the structure of the Moon’s interior. Other instruments measured the 
solar wind and the Moon’s tenuous atmosphere. On the second EVA, the crew explored the 
landing site out to a distance of 1300 feet from the lunar module. This included a stop at 
Surveyor 3, where they collected several pieces of the spacecraft for return to Earth to assess 
the effects that 2 ½ years of exposure on the lunar surface had on Surveyor. During the two 
EVAs combined, Conrad and Bean collected 75 pounds of lunar samples. These rocks are 
essentially all basalt, a common type of volcanic rock, and are indeed different in composition 
(less titanium) and younger (3.1-3.3 billion years) than the 3.6-3.9 billion year old Apollo 11 
samples. 

During the moon landing, Command Module Pilot Richard Gordon remained in lunar orbit in 
the Command Module, Yankee Clipper. Gordon’s photography proved crucial in certifying the 
safety of the Apollo 14 landing site. Altogether, Apollo 12 spent 3.7 days in lunar orbit, circling 
the Moon 45 times. The crew returned safely to Earth on November 24, 1969 after a flight of 10 
days and 4 hours. 

Apollo 14 LANDING SITE 

Fra Mauro 
3.64530° S latitude, 17.47136° W. longitude 

The Apollo 14 landing site was located at 3.65 south latitude 17.47 west longitude, about 30 
miles (49.3 km) north of the Fra Mauro crater--the same site selected for the aborted Apollo 13 
mission. 

The hilly region was designated the Fra Mauro formation, a widespread geological area 
covering large portions of the lunar surface around Mare Imbrium (Sea of Rains). The 700-mile 
(1126 km) wide Mare Imbrium is the largest recognizable impact structure on the Moon, and is 
thought to have been formed by a major impact of a huge mass colliding with the Moon during 
the period when the Earth and the planets were forming. The Fra Mauro formation is believed 
to be made up of an ejecta blanket thrown out by that impact. 

The area is characterized by ridges a few hundred feet high which radiate from the Imbrium 
basin separated by undulating valleys. The ejecta blanket now is buried by younger rubble and 
lunar soil churned up by more recent meteoroid impacts and possible moonquakes. 

APOLLO 15 LANDING SITE 

Hadley Rille/Apennine Mountains 
26.13222° N latitude, 3.63386° E longitude 

The Apollo 15 landing site was located at 26° 4' 54" north latitude by 3° 39' 30" east longitude 
at the foot of the Apennine mountain range. The Apennines rise up to more than 15,000 feet 
(4572 m) along the southeastern edge of Mare Imbrium (Sea of Rains). 
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The Apennine escarpment—highest on the Moon—is higher above the flatlands than the east 
face of the Sierra Nevadas in California and the Himalayan front rising above the plains of India 
and Nepal. The landing site had been selected to allow the astronauts to drive from the LM to 
the Apennine front during two of the EVAs. 

APOLLO 16 LANDING SITE 

Descartes Highlands 
8.97301° S latitude, 15.49812° E longitude 

The hilly region around Descartes crater in the lunar highlands was the landing site chosen for 
Apollo 16. 

The landing site had two basic terrains that were explored and sampled: the Cayley Plains — a 
smooth or undulating light plains unit, and the Descartes formation made up of hilly furrowed 
highland plateau material. Analysis of the samples showed that these geologic units were made 
up of debris generated by impact events, perhaps from the formation of large lunar basins. 

North and South Ray craters appeared to penetrate deeply into the Cayley formation and 
revealed a sequence of layering, perhaps through an overlap of both the Cayley and Descartes 
formations. 

APOLLO 17 LANDING SITE

Taurus-Littrow 
20.19080° N latitude, 30.77168° E longitude 

The landing site for the final Apollo lunar landing mission, Taurus-Littrow, takes its name from 
the Taurus mountains and Littrow crater which are in a mountainous region on the 
southeastern rim of the Serenitatis basin. 

The actual target landing site is at 30° 44' 58.3" east longitude by 20° 9' 50.5" north latitude — 
about 750 km east of the Apollo 15 landing site. 

The site was surrounded by three high, steep massifs (a compact group of mountains). Most of 
the plain between the massifs is covered by a dark mantle which apparently has no large blocks 
or boulders, and which had been interpreted to be a pyroclastic deposit (rock material that has 
been expelled aerially, normally explosively, from a volcanic vent). The dark mantle is pocked 
by several small, dark halo craters that could be volcanic vents all near the landing site. 

https://airandspace.si.edu/explore-and-learn/topics/apollo/apollo-program/ 
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Apollo Landing Sites 
Exploring the Moon -- A Teacher's Guide with Activities, NASA EG-1997-10-116-HQ 45 
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