8th Grade Mathematics / Science
ILS—6A, 6B, 7A, 8A, 9A, 10B, 12E

Shadows and Skyscrapers

Using geometry, algebra, computation, and ratio skills, students will explore
how the sun and shadows can be used to measure tall buildings.

Student Objectives
• explain the relationship between the position of the sun, a city’s latitude,

and shadow length
• use ratios, geometry, and algebra to determine shadow lengths and building heights
• use sun angle (altitude) charts to create and compare skyscraper shadows for

four North American cities

Activities
• sketch the outline of the school in plan to show its shadows
• trace the shadows of a simple object at intervals for 30 minutes
• solve the height of buildings by measuring their shadows
• draw sun angles and determine shadow lengths for skyscrapers

Type
• indoor, desktop activities
• outdoor, around-the-school-building activities

Timeframe
five class sessions of 30-40 minutes each

Materials
• Handout A - photographs of buildings in the shadows of other buildings
• Handout B - sun path diagrams
• Handout C - sun angle (altitude) chart for 24° N and 32° N latitude
• Handout D - sun angle (altitude) chart for 41° N and 52° N latitude
• Handout E - map of the U.S. showing four cities and their latitudes
• Handout F - plotted shadow study for NBC Tower on graph paper
• Handout G - top ten list of Chicago’s tallest skyscrapers
• large pieces of 1/4" graph paper (several sheets of 11" x 17" paper per student)
• paper and pencils for quick sketches
• directional compass (one per class or student pair)
• 50-foot or 50-meter tape measure (one per class or student pair)
• small plastic protractor and straightedge (one per student or student pair)
• optional but helpful: clipboards
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latitude the distance north or south
of the equator measured in degrees;
the latitude of Chicago is 41° north
altitude the angle of the sun (0°
- 90°) measured from the horizon; the
higher the number, the higher the
sun is in the sky 		
horizon the visual line where it
appears that the sky meets the
land or sea
orientation the four points of a
compass (north, south, east, west)
vernal equinox in the northern
hemisphere the first day of spring
as determined by the day when the
hours of daylight and night are equal;
usually March 21
summer solstice in the northern
hemisphere the first day of summer
when the sun reaches its highest
altitude and is in the sky for the
longest time in the year; usually
June 21
autumnal equinox in the northern
hemisphere the first day of autumn
as determined by the day when the
hours of daylight and night are equal;
usually September 21
winter solstice in the northern
hemisphere the first day of winter
when the sun is in the sky for the
shortest time in the year; usually
December 21
equator an imaginary line around
the earth that is equal distant from
the north pole and the south pole
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Vocabulary
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How do the sun’s position in the sky and
our latitude affect the shadows created by
tall buildings?

Teacher Prep
• photocopy or scan Handouts A–G for display or projection
• photocopy Handouts B – G (one per student)

Background Information for Teacher

Vocabulary (continued)
northern hemisphere the area
of the earth north of the equator
parallel lines lines that go in the
same direction and are always the
same distance apart and never touch
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transverse line a line that bisects
parallel lines
corresponding angles of two
parallel lines the equal-size angles
formed when a transverse line bisects
parallel lines; the angles are on the
same side on the transverse line

Architects must consider latitude and orientation to maximize the positive impact
and minimize the negative impact of sunlight on a building. In addition, architects
must determine how the building’s shadow will affect the buildings around it. Such
considerations take place throughout the design process; they are not afterthoughts.
Your students possess the math skills needed to solve many of these real-world
design problems.
In 1893, Chicago enacted the first of many ordinances that set the maximum height
for tall buildings. The first ordinance limited building height to 130 feet, which is
approximately 13 stories. (In contrast, the Sears Tower stands 1,450 feet tall.) In
subsequent years, the height limit was raised and lowered several times. In 1923,
a report cited problems that were a result of the dark caverns created by shadows
of tall buildings: depressed workers due to lack of sun, an increase in “winter
diseases,” congestion in the streets, and the possibility of fires.
Zoning laws today are much more complex than those early Chicago ordinances
that simply imposed a height limitation. Chicago, like many major cities, requires
every proposal for a new skyscraper to include a “Sunlight Access and Shadow
Impact Study.” The study guidelines state that new buildings should not cast
significant shadows on public parks, plazas, waterways, beaches, or playgrounds.
Each building is evaluated on its shape, height, and orientation.
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Chicago requires the architect or developer to submit a drawing that shows the
shadows the new tall building will create at 9:00 a.m., noon, 3:00 p.m., and 6:00
p.m. at four times during the year: the vernal equinox, summer solstice, autumnal
equinox, and winter solstice.
Chicago sits at 41° north latitude. The path of the sun in our sky is highest in the
summer and lowest in the winter, as it is everywhere in the northern hemisphere.
The specific point on the horizon of sunrise and sunset varies seasonally, but
students should understand that the sun generally rises in the east and sets in
the west. The path of the sun in spring and autumn falls in between the higher
summertime sun path and the lower wintertime sun path. In the spring and fall, the
paths of the sun and the sunrise and sunset times are almost the same.
Summer
Autumn / Spring
Winter
West
South

North
East
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Equinoxes and solstices
The vernal equinox marks the first day of spring. Due to the motion and tilt of
the earth, the sun crosses over the equator on its way north. Typically, the vernal
equinox occurs on March 21. (“Equinox” comes from the Latin words “equal”
and “night.”) The length of daylight and night are equal. After this date, the day
becomes longer than the night.
The summer solstice marks the first day of summer. It usually occurs on June 21.
In the northern hemisphere, this is when the sun is in the sky for the longest period
of any day all year. The sun is also at its highest point in the sky on this day.

• In which direction does the sun rise?
• In which direction does the sun set?
• Is this true everywhere in the world?
• Approximately what time did the sun

rise this morning?
• Approximately what time will the sun

set tonight?

Altitude
The angle of the sun, as measured from the horizon, is called altitude. The higher
the number, the higher the sun is up in the sky. 0° = the sun is directly at the
horizon. 90° = the sun is exactly overhead (which occurs only at the equator).

• Which direction do your classroom

windows face?
• Does the sun ever shine in your

classroom windows?
• Is the direct sunlight welcome or

annoying?
• At what times of the day or months

altitude = 49°

of the year does the sun shine in
your classroom windows?

West

			
South

• Do any nearby buildings block

North

East
angle of the sun at noon at the vernal equinox (March 21) in Chicago

Note: Both city latitudes and altitude numbers exist in a measurement of degrees
and minutes. For this lesson, calculations have been simplified by dropping the
minutes. In addition, the charts state when the sun is below the horizon, rather
than displaying the more standard method of listing degrees as negative numbers.
This lesson has also been simplified for your students by eliminating reference
to azimuth, which is the other factor used to trace the sun’s path across our
sky. Azimuth measures the angle of the sun, as seen in plan, in relation to due
south. The azimuth clarifies that at 9:00 a.m., for example, the sun is 32° up
from the horizon and in the eastern sky. At 3:00 p.m., the sun would be at the
same altitude, but in the western sky. Due to the complex nature of azimuth, it
has been omitted here.
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the sun’s light from coming in
your classroom windows?
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The winter solstice marks the first day of winter. It usually occurs on December 21.
In the northern hemisphere, this is when the sun is in the sky for the shortest period
of any day all year.

Discussion Points
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The autumnal equinox marks the first day of autumn. Due to the motion and tilt
of the earth, the sun crosses over the equator on its way south. Typically, the
autumnal equinox occurs on September 21. After this date, the night becomes
longer than the day.

Reading sun angle (altitude) charts
Handouts C and D contain charts, such as the example below. For four cities at
different latitudes, they show the angle of the sun at four times during the year and
at five times during the day.
Example:
Sun position - vernal equinox
41 degrees north latitude = Chicago, Illinois
(altitude measures how many degrees the sun is above the horizon)

Interdisciplinary
Connections
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Social Sciences / Design
The United States lies between 20°
north latitude (Honolulu, Hawaii) and
71° north latitude (Barrow, Alaska).
This huge distance means there is
a great range of efficient building
designs in places with such widely
varying climates. Have your students
research and compare and contrast
building designs, materials, and
practices in two very different
latitudes of the United States.
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Social Sciences / Design
What other cities around the world
have similar latitude to yours?
Do these other cities have a similar
climate? (Example: Chicago, Rome,
Italy, and Beijing, China share similar
latitudes, but Rome has a much
milder climate than the other two
cities.) How closely are climate
and latitude related? Students
can research and contrast buildings
around the world that are located
along similar latitudes. Have
individuals or small groups design a
building for the same latitude as your
city, but in a different climate.
Language Arts
In late August 2000, plans were
proposed for a new high-rise
condominium project on Lake
Shore Drive near Oak Street Beach
in Chicago. When the project
was investigated, however, it was
discovered that the new building
would block the early afternoon
summer sun on Oak Street Beach. The
building as originally designed was
not approved by the city, and changes
had to be made. Students can
investigate the articles in the Chicago
Tribune and Chicago Sun-Times
newspapers from August 27, 2000 to
learn how the shadows from this tall
building affected its surroundings.

date

time		

altitude

3/21

6:00 a.m.

sun is below the horizon		

3/21

9:00 a.m.

32°		

3/21

noon		

49°

3/21

3:00 p.m.

32°		

3/21

6:00 p.m.

0.11°		

Sunlight versus artificial light
Because the sun is so large and so far away from the earth (93 million miles), the
sun’s rays are parallel to each other when they hit the earth. Consequently, the two
sides of the object’s shadow will always be parallel as well. When light comes from
a small source such as a flashlight, however, the light rays spread outward and the
shadows are splayed. The shadows cast by a flashlight or another artificial overhead
light source do not accurately create the same shadows as the sun.

shadow created by sunlight

shadow created by artificial light
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Activity Procedures
day one

Introduction to shadows created by buildings
Use the Discussion Points to talk about your classroom. How is the sunlight
entering your classroom affected by the orientation of the windows, shadows,
or other structures?

1

E

W

E

W

Entrance
S
outline of building as
seen from above

Entrance
S
outline of building as
seen from above, with
shadows sketched in

Back in the classroom, discuss the shadows the class saw. Does your school
building cast shadows on another structure or on itself? Do nearby buildings
cast shadows on your school? Are there some classrooms that never receive any
direct sunlight? What types of classrooms require different types of light? Discuss
how these shadows have a positive or negative impact on classroom activities.
Display Handout A to show how the shadows of several tall buildings in Chicago
impact surrounding buildings.

3
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www.census.gov/
cgi-bin/gazetteer
This website allows you to find the
latitude and longitude of any place
in the United States.
www.susdesign.com/
sun-angle.html
www.susdesign.com/
sun-position.html
These two websites, run by a firm
called Sustainable by Design, provide
easy-to-use programs that allow
you to calculate the sun angle and
sun position, plus the time of sunrise
and sunset for any place on earth
on any date.
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Our Classroom

Our Classroom

Sun, Wind, and Light:
Architectural Design Strategies,
2nd ed., G.Z. Brown et al. New York:
John Wiley & Sons, Inc., 2001. An
excellent book with clear illustrations
showing how buildings react to the
environment.
Thermal Delight in Architecture,
Lisa Heschong. Boston: MIT Press,
1979. This small thoughtful nontechnical book focuses on how
human senses react to the tactile and
thermal aspects of buildings. It is very
readable, and you may wish to share
portions of it with your students.

N

N

Resources
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On a sunny day, go outside and walk around your school. Observe which
sides of the building are in shade and which sides are in sunlight. Bring
along tape measures and a compass. Record the time of day, the date, and how the
building is oriented (north, south, east, west). Divide the students into pairs or
small groups and have them use paper and pencil to draw a quick outline of the
entire building as seen from the sky looking down. Then, have them sketch in the
shadows created by the building. If time allows, have students measure the length
of the shadows on the ground. Save the sketches and measurements for Day Three.

2

day two

(or weekend homework assignment)
Tracing shadows over time
Introduce the concept of the earth’s movement around the sun, and,
therefore, the sun’s movement within our sky: Go outside on a sunny day.
Take along a coffee mug (or another small everyday object), a compass, a large
piece of paper (approximately 11" x 17"), and a pencil outside to a sunny spot.
Mark each edge of the paper as north, south, east, and west, and then use the
compass to orient the paper to those directions. Place the object near one edge
of the paper so that the shadow falls entirely on the paper. Trace around the base
of the object and record the date. Trace around the shadow and record the time.
Do not move the object. Wait 10 minutes, trace around the shadow again, and
record the time. Repeat as often as time permits. Discuss the results. Students
should discover that the closer the sun is to the horizon, the longer the shadows
will be; the higher the sun is in the sky, the shorter the shadows will be.

4

Illinois Learning Standards
and Benchmarks
6A Demonstrate knowledge and use
of numbers and their representations
in a broad range of theoretical and
practical settings.

North
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6.A.3 Represent fractions, decimals,
percentages, exponents and scientific
notation in equivalent forms.
6B Investigate, represent and solve
problems using number facts,
operations (addition, subtraction,
multiplication, division) and
their properties, algorithms and
relationships.

West
5:29 p.m.

5:43 p.m

.

5:56 p.m

.

6.B.3a Solve practical computation
problems involving whole numbers,
integers and rational numbers.

South
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coffee mug shadow tracing
Chicago, Illinois
5:29 p.m. – 5:56 p.m.

7A Measure and compare quantities
using appropriate units, instruments
and methods.
7.A.3a Measure length, capacity,
weight/mass and angles using
sophisticated instruments.
7.A.3b Apply the concepts and
attributes of length, capacity, weight/
mass, perimeter, area, volume, time,
temperature and angle measures in
practical situations.
8A Describe numerical relationships
using variables and patterns.

East

Alternatively, do this activity as a homework project: Assign each student one of
five times (6:00 a.m., 9:00 a.m., noon, 3:00 p.m., or 6:00 p.m.) to carry out the
activity. Model the process described above. Each student is to trace the shadows
of a coffee mug every 10 minutes for 30–40 minutes. Back in the classroom,
display and compare their tracings from different times of the day.
Be aware that students may try to speed up this shadow-tracing process by using
a flashlight or other artificial light source instead of the sun. See the Background
Information on how to spot “fake” shadows and why they aren’t accurate.

8.A.3b Solve problems using linear
expressions, equations and inequalities.

day three

Measuring building heights using shadows
Refer to the sketches created by the students on Day One and discuss
the shadows drawn (or measured) by the students. Explain that they can
determine the height of their school building simply by measuring its shadow
and measuring themselves. Take the class outside on a sunny day, bringing along
tape measures, paper, and pencils.

5
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Talk about how tall the school building might be. Brainstorm several ways
to estimate its height. Divide the class into pairs. Have student #1 stand in
a sunny spot. Have student #2 measure the height of student #1 (in either metric
or standard) as well as the length of their shadow. Then have the pair measure
the length of the building’s shadow. Using the following formula of proportions,
students can cross multiply and solve for the building’s height. The ratio of height
to length remains constant. Have the pair change places and repeat the process.
Does the final answer of the building’s height remain the same?

6

building’s shadow length

60 inches		
		
=
75 inches		

x
375 inches

Illinois Learning Standards
and Benchmarks (continued)
9A Demonstrate and apply geometric
concepts involving points, lines, planes
and space.
9.A.3b Draw transformation images
of figures, with and without the use of
technology.
9.A.3c Use concepts of symmetry,
congruency, similarity, scale,
perspective, and angles to describe and
analyze two- and three-dimensional
shapes found in practical applications.

(60 x 375) / 75 = 300 inches
x = 300 inches (or 25 feet)
building height = 25 feet

10B Formulate questions, design data
collection methods, gather and analyze
data and communicate findings.

building height (unknown)

my height

building shadow length

my shadow length

Discuss ways your class can verify their findings. Where can they go or whom
can they ask about the true height of the building? How accurate were their
initial estimates? If they repeated the activity at a different time of day, would their
answers remain the same even though the shadow lengths may have changed?
Why is this so?

7

If time remains, have the student pairs measure the shadows and determine the
heights of other tall objects such as a tree, another building, or the flagpole.
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10.B.3 Formulate questions,
devise, and conduct experiments
or simulations, gather data, draw
conclusions and communicate results
to an audience using traditional
methods and contemporary
technologies.
12E Know and apply concepts that
describe the features and processes of
the Earth and its resources.
12.E.3a Analyze and explain largescale dynamic forces, events and
processes that affect the Earth’s land,
water, and atmospheric systems.

8th Grade Mathematics / Science

building’s height (unknown)
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my height		
		
=
my shadow length		

day four

Understanding latitude and sun angles
Lead a discussion about your city’s latitude. Use a world map or globe to
compare Chicago’s latitude of 41° north to other cities. (Consult a detailed
geographic map or conduct an Internet search if you don’t know your city’s latitude.
An optional source of data is www.census.gov/cgi-bin/gazetteer which gives the
latitude and longitude of any location within the United States.)

8

Discuss how latitude affects the length of the day and night. What happens
to sunrise and sunset time when you move closer to the equator or closer to
the north and south poles? Refer to the shadow tracings that students made on
Day Two. What happens to the length of the shadow as the sun gets closer to the
horizon? Explain how issues of shadow length and latitude are extremely important
when a skyscraper is being designed so the impact the shadows will have on
surrounding buildings can be gauged.

9

Shadows and Skyscrapers

Distribute copies of Handouts B, C, D and E. Use them to talk through the
significance and definitions of vernal equinox, summer solstice, autumnal
equinox, winter solstice, and altitude. Using the altitude (sun angle) charts on
Handouts C and D, ask students to compare, for example, the sun’s angle in
Chicago at noon at the four equinox and solstice times during the year. Which time
of year is the sun highest in the sky? Which time of year is the sun lowest in the sky?
Compare this information at different latitudes.

10

day five

336

Using latitude and sun-angle charts to determine shadow lengths
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Give each student or student pair several large pieces of 1/4" (or similar)
graph paper, a pencil, a protractor, and a straightedge for drawing. On the
board, write the dimensions of the NBC Tower, a Chicago skyscraper measuring
600 feet high and 200 feet wide.

11

Tell students they will be plotting the noontime shadows for the NBC Tower
at four different times of the year by consulting the sun angle (altitude) charts
on Handouts C and D. Display or distribute Handout F for reference.

12
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Using the graph paper, students should let one square on the graph paper
equal 50 feet. Have them draw the horizon or ground line, then draw the
outline of the 600-foot high x 200-foot wide skyscraper. Then, selecting the top
right hand corner of the building they have drawn, have them use the protractor
and straightedge to draw the sun angle at noon in Chicago on the vernal equinox.
Record the sun angle, date, and time alongside each sun angle. Lightly darken in
the shadow the building will create. Continue by drawing the sun angles for the
other times of the year. (Note that the vernal and autumnal equinox will be
almost the same.)

13

Extensions
• Advanced math students can apply the Pythagorean Theorem to solve for the length

of the building shadows, using the right triangle created by the building and the
surface of the ground.
• Advanced math students can use a clinometer to measure vertical angles and use

trigonometry to find the height of buildings, billboards, or poles.
• Class members can consult the weather page from a major newspaper. Have them

chart the sunrise and sunset times for two weeks before and after a solstice or an
equinox. What do they notice?
• Have students correspond by email with a class located at a very different latitude.

The two groups can collect and exchange information about climate, building types,
sun angles, shadow lengths, and sunrise and sunset times. How are buildings at
each latitude designed to shield or maximize sunlight?
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Many classroom or homework variations of this exercise are possible, depending
on the abilities of your class. Using the data on Handouts C, D, and G, for
example, students can plot sun angles to compare how the shadow of a particular
building would differ in several different cities. Or, they can plot the sun angles
of one building in one city at different times of the year.
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Remind students that when any transverse line cuts two parallel lines, the
corresponding angles will be equal. Therefore, the line created by the top of the
building is parallel to the line of the ground. The line of the sun cuts these parallel
lines, creating an equal angle on top of the building as well as on the ground.

Handout A
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top left The Second Leiter Building in the shadow of the Harold Washington Library at 6:00 pm in May, Chicago. (CAF, photo by Jean Linsner, 2002)
top right The Dirksen Building in Federal Center in the shadow of the Bankers Building at 6:00 pm in May, Chicago. (CAF, 2002)
bottom left The Aon Building in the shadow of Two Prudential Plaza Building at 6:00 pm in May, Chicago. (CAF, 2002)
bottom right The Carson Pirie Scott Building in the shadow of several buildings at 6:00 pm in May, Chicago. (CAF, 2002)
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Handout B

Summer
Autumn/Spring

Winter

South

North

East

Mathematics / Science

West
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Path of the sun in the northern hemisphere.

altitude = 49°
West

South

North

East
Angle of the sun at noon at the Vernal Equinox (March 21) in Chicago.
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Handout C
24 degrees north latitude
Key West, Florida
Vernal Equinox sun position
(altitude measures how many degrees the sun is
above the horizon)
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32 degrees north latitude
Charleston, South Carolina
Vernal Equinox sun position
(altitude measures how many degrees the sun is
above the horizon)

date

time

altitude

date

time

altitude

3/21
3/21
3/21
3/21
3/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

sun is below the horizon
40°		
66°		
40°
sun is below the horizon		

3/21
3/21
3/21
3/21
3/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

sun is below the horizon
36°		
58°		
36°		
sun is below the horizon		

Summer Solstice sun position
(altitude measures how many degrees the sun is
above the horizon)

Summer Solstice sun position
(altitude measures how many degrees the sun is
above the horizon)

Mathematics / Science

date

time

altitude

date

time

altitude

6/21
6/21
6/21
6/21
6/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

9°		
48°
89°		
48°		
9°		

6/21
6/21
6/21
6/21
6/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

12°		
49°		
81°		
49°		
12°		

Autumnal Equinox sun position
(altitude measures how many degrees the sun is
above the horizon)

Autumnal Equinox sun position
(altitude measures how many degrees the sun
is above the horizon)

date

time

altitude

date

time

altitude

9/21
9/21
9/21
9/21
9/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

0.55°		
40°		
67°		
40°		
0.47°		

9/21
9/21
9/21
9/21
9/21

6:00 am
9:00 am
noon
3:00 pm
6:00

0.71°		
37°		
59°		
37°		
0.61°		

Winter Solstice sun position
(altitude measures how many degrees the sun is
above the horizon)

Winter Solstice sun position
(altitude measures how many degrees the sun is
above the horizon)

date

time

altitude

date

time

altitude

12/21
12/21
12/21
12/21
12/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

sun is below the horizon
25°		
42°		
25°		
sun is below the horizon

12/21
12/21
12/21
12/21
12/21

6:00 am
9:00 am
noon
3:00 pm
6:00 m

sun is below the horizon
19°		
34°		
19°		
sun is below the horizon		
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Handout D

Vernal Equinox sun position
(altitude measures how many degrees the sun
is above the horizon)

date

time

altitude

date

time

altitude

3/21
3/21
3/21
3/21
3/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

sun is below the horizon
32°		
49°		
32°		
0.11°		

3/21
3/21
3/21
3/21
3/21

6:00 am
9:00 am
noon
3:00
6:00

sun is below the horizon
25°
38°
25°
0.14°

Summer Solstice sun position
(altitude measures how many degrees the
sun is above the horizon)

Summer Solstice sun position
(altitude measures how many degrees the sun is
above the horizon)

date

time

altitude

date

time

altitude

6/21
6/21
6/21
6/21
6/21

6:00 pm
9:00 am
noon
3:00 pm
6:00 pm

15°		
48°		
72°		
48°		
15°		

6/21
6/21
6/21
6/21
6/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

18°
45°
61°
45°
18°

Autumnal Equinox sun position
(altitude measures how many degrees the sun
is above the horizon)

Autumnal Equinox sun position
(altitude measures how many degrees the sun is
above the horizon)

date

time

altitude

date

time

altitude

9/21
9/21
9/21
9/21
9/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

0.88°		
33°		
50°
33°		
0.76°		

9/21
9/21
9/21
9/21
9/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

1°
26°
39°
26°
0.91°

Winter Solstice sun position
(altitude measures how many degrees the sun
is above the horizon)

Winter Solstice sun position
(altitude measures how many degrees the sun
is above the horizon)

date

time

altitude

date

time

altitude

12/21
12/21
12/21
12/21
12/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

sun is below the horizon
13°		
25°		
13°		
sun is below the horizon

12/21
12/21
12/21
12/21
12/21

6:00 am
9:00 am
noon
3:00 pm
6:00 pm

sun is below the horizon
4°
14°
4°
sun is below the horizon
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Vernal Equinox sun position
(altitude measures how many degrees the sun is
above the horizon)

52 degrees north latitude
Saskatoon, Saskatchewan, Canada
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Shadows and Skyscrapers

41 degrees north latitude
Chicago, Illinois

Handout E

Saskatoon, SK
52º N Latitude

Shadows and Skyscrapers

342

Chicago, IL
41º N Latitude
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Charleston, SC
32º N Latitude

Key West, FL
24º N Latitude
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NBC Tower
600 feet tall
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49º

noon in summer

approx. 200 foot shadow length

Mathematics / Science

noon in winter

25º

= 50 feet (one square on graph paper)

Shadow study for NBC Tower, Chicago, Illinois
41º North latitude, 12:00 p.m.

approx. 1300 foot shadow length

Shadows and Skyscrapers

noon in autumn and spring

approx. 550 foot shadow length

72º

Winter Solstice
December 21

Autumnal and Vernal Equinoxes
September 21 and March 21

Summer Solstice
June 21

Handout F
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Handout G
Heights of Chicago’s ten tallest buildings as of 2007
Skyscraper name and address

1

Height

Sears Tower
1,450 feet / 442 meters
233 South Wacker Drive			

2. Trump Tower (2008 completion)

1,362 feet / 415 meters

401 North Wabash Avenue

3
Shadows and Skyscrapers
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Aon Building
(formerly Amoco Building)
200 East Randolph Street

1,136 feet / 346 meters

Mathematics / Science

4

John Hancock Building
875 North Michigan Avenue

1,127 feet / 344 meters

5

AT & T Building
227 West Monroe Street

1,007 feet / 307 meters

6

Two Prudential Plaza Building
180 North Stetson

995 feet / 303 meters

7

311 South Wacker Drive

961 feet / 293 meters

8

900 North Michigan Avenue

871 feet / 265 meters

9

Water Tower Place
845 North Michigan Avenue

859 feet / 262 meters

10 Chase Tower
(formerly First National Bank)
21 South Clark Street
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850 feet / 259 meters

