
A real estate developer has decided to purchase a plot of land in downtown Brooklyn and construct a 
high-rise apartment building. The community, believing that a new skyscraper would ruin the 
neighborhood, sued to keep the real estate developer from building. During the trial, many arguments 
were made – including from one urban farm a few blocks away that was worried the shadow created by 
the building would affect the productivity and livelihood of the farm and its employees. In the end, the 
judge allowed the construction of the high-rise to continue as long as two conditions were met. First, 
10% of the building’s rentals would be designated as affordable housing for low-income families. 
Second, the developer could only raise a building that would not cast a shadow on the urban farm. 
Since the farm is directly north of the proposed building site, the architect designing the building needs 
to only worry about shadows at noon when the sun is at its highest point in the sky. As an architect, your 
job is to determine how tall a building you can build without creating a shadow on the urban farm. 

Instructions
1. Turn the paper sideways and draw a line along the bottom to represent ground level 

2. On the right hand side, below the line you just drew, mark off the location of the urban farm. it 
should be 6 squares long. 

3. Each city block in this neighborhood is 8 squares long. The new building is 3 blocks away. Count 
the number of blocks and then mark off the location of the building. It should be 8 squares long as 
well. 

4. To determine the length of the shadow, one must first know the angle of the sun is in the sky at 
noon. The architects consult an astronomer and discover that the two extremes are June 21st (the 
summer solstice), when the sun is highest in the sky, and December 21st (the winter solstice), when 
the sun is at its lowest angle (see below left). Which position will create the longest shadow? If you 
need help, try to use a flashlight to help you determine the answer. Circle the correct date.
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Using a piece of graph paper, create a diagram to represent the building and the farm.  

Base your answers to questions 55 through 57 on the weather station model provided in your answer booklet.

55 On the weather station model provided in your answer booklet, draw the proper
symbols to indicate a wind of 25 knots blowing from the southeast.    [1]

56 What is the actual air pressure shown by this weather station model?    [1]

57 a What specific type of precipitation is occurring at this weather station?     [1]
b State one additional weather condition shown by the station model. Explain how

this weather condition provides evidence of high relative humidity.    [1]

51 State the general relationship between a planet’s distance from the Sun and the time
a planet takes to complete one orbit around the Sun.     [1] 

Base your answers to questions 52 through 54 on the diagram below, which shows the altitude of the Sun at
solar noon on certain dates. The positions of the Sun, labeled A, B, and C, were measured by an observer at 
42° north latitude. The date when the Sun was observed at position A has been deliberately left blank.

52 Which season begins in New York State when the noontime Sun is observed at 
position A?    [1]

53 Position B represents the Sun’s position at solar noon on March 21. On what other
date of the year would the noontime Sun be observed at position B?     [1]

54 What is the total change in altitude that occurs as the noontime Sun appears to move
from position A to position C?    [1]
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Part B–2

Answer all questions in this part.

Directions (51–63): Record your answers in the spaces provided in your answer booklet. Some questions
may require the use of the Earth Science Reference Tables.
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9The diagram below represents a Foucault pendu-
lum swinging freely for 8 hours.

The Foucault pendulum appears to gradually
change its direction of swing due to Earth’s
(1)orbit around the Sun(3)tilted axis
(2)curved surface(4)spin on its axis

10The diagram below shows the noontime shadows
cast by a student and a tree.

If the time is solar noon and the student is located
in New York State, in what direction is the stu-
dent facing?
(1)north(3)east
(2)south(4)west

11The diagram below represents the Moon in its
orbit, as viewed from above Earth’s North Pole.
Position 1 represents a specific location of the
Moon in its orbit.

Which phase of the Moon will be seen from
Earth when the Moon is at position 1?

12During nighttime cooling, most of the energy
radiated by Earth’s oceans into space is 
(1)ultraviolet rays(3)visible light rays
(2)gamma rays(4)infrared rays

13Landscapes with horizontal bedrock structure,
steep slopes, and high elevations are classified as
(1)plateau regions(3)lowland regions
(2)plain regions(4)mountain regions

( 1 )( 2 )( 3 )( 4 )

Position 1

Moon’s orbit

North
Pole

(Not drawn to scale)

Earth

Sun’s
rays

Lighted part
of Moon

Dark part
of Moon

Key
Swing

W
ire
20
0
fe
et
lo
ng

Floor

024
6

8 hours

Steel
ball

P.S./E. Sci.–June ’05[3][OVER]

Shadow line
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5.  Use the angle you determined for the longest shadow (from Step 3) to create a shadow line from the       
edge of the farm. 

6.  Extend the line to the left until you have reached the right side of the building location. If each square 
upward represents a floor, what is the highest floor a rectangular building can reach without casting a 
shadow on the farm? 
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7.  The real estate developer appealed the court decision, arguing that the farm didn’t plant and grow 
crops between March and September. The judge agreed. How much taller can the rectangular 
building be using the March 21st sun angle? 

     Highest possible height for this rectangular building :  ____________ floors

8.  Each floor of the proposed building has 8 boxes, each box represents 2 apartments in the building. 
If the building was rectangular you would have 16 apartments per floor. Using the graph paper 
diagram you created for March 21st, can you create a new non-rectangular design that will have more 
apartments than the original rectangle without casting a shadow on the farm?  

      Most effective design:     _________ floors            ________ apartments (2 x squares)
 
The judge said 10% of the apartments had to be designated for low-income families. How many 
low-income apartments have you created? ________ apartments (2 x squares) 

9.  Discuss what you learned from this design process. 

Highest possible height for 
this rectangular building : 

_________ floors
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