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Nova - Lost at Sea -- The Search for Longitude

Summary:

· In 1714, following a maritime disaster, British Parliament offers £20,000 for the first reliable method of determining longitude on a ship at sea. (Millions of dollars in today’s world)

· It is known that longitude can be found by comparing a ship's local time to the time at the port of origin. The challenge is finding a clock -- a chronometer -- that can keep time at sea, where temperature changes, humidity, gravity and a ship's movement affect accuracy. 

· Early attempts are based on the assumption that astronomy can solve the problem. 

· Self-taught clockmaker John Harrison believes the answer lies in large mechanical clocks. Through careful observation and experimentation, he invents many adaptations to improve clock accuracy. After decades of work, he realizes pocket watches are a better choice and redirects his efforts to pursue this smaller technology. 

· In 1764, Harrison's watch proves accurate in helping determine the longitude on a six-week voyage to Barbados.

After viewing Lost at Sea -- the Search for Longitude, answer the following questions:


1.
If the sun crosses your meridian at 3 PM, how many degrees are you from home? 



2.
In the above example, are you east or west of your home town? 



3.
Pretend you are at latitude of 40 ( N, how many miles are you from home?(above example) 



4.
What is the definition of your meridian? 



5.
What is meant by your zenith? 



6.
Why were the clocks of the 1700’s inaccurate for time keeping at sea? 



7.
Who proposed the idea that the motions of the heavens would solve the longitude problem, not accurate clocks? 



8.
Why did the British Parliament offer a large reward to anyone able to determine their longitude at sea? 


9.
If the sun crosses your meridian at 10:30 AM, how many degrees are you from home? 



10.
Give your latitude and longitude, and distance sailed when considering the following situation:

· Your voyage starts at 40 ( N latitude and 0 ( longitude

· At your current location your clock reads 1:36 PM when the sun crosses your meridian

· Last night, Polaris appeared to be 53 ( above your northern horizon

Latitude


Longitude


Distance



Test - Latent Heat, Relative Humidity, Dew Point & Mt. Shasta
Name


Blk



Match the following terms to the statements listed below:

A) 
Adiabatic Heat
N)
Latent Heat


B)
Water Vapor
O)
Dew Point Temperature


C)
Saturation Vapor Pressure
P)
Wet Bulb Depression


D)
Vapor Pressure
Q)
Psychrometer


E)
Temperature
R)
Condensation


F)
Relative Humidity
S)
Evaporation


G)
Specific Humidity
T)
Diabatic


H)
Saturated
U)
Raise air temperature


I)
Heat Pump
V)
Fan


J)
Release Hat
W)
Clouds


K)
Freon
X)
Percent


L)
Absorb Heat
Y)
BTU


M)
Calorie



1.


Term for water vapor changing back to a liquid.


2.


The exact amount of water vapor in the air.


3.


The temperature at which condensation takes place.


4.


A “reversible” air conditioner.


5.


The result of water condensing in the atmosphere due to adiabatic cooling.


6.


Water in the gaseous form in our atmosphere.


7.


The difference between wet and dry bulb temperatures.


8.


The amount of water vapor in the air compared to what it can hold at a certain temperature.


9.


The weight of water vapor in the air when the air is holding as much as possible.


10.


A change in temperature without adding or subtracting heat.


11.


No temperature change even if you add heat.


12.


An instrument that is used to find the wet and dry bulb temperatures.


13.


Liquid water changing to a gaseous state.


14.


A method used to decrease the relative humidity of the air.


15.


The air is holding as much water vapor as it possibly can hold.


16.


This greatly increases the rate of evaporation of your perspiration.


17.


This controls the amount of water vapor the air can hold.


18.


Gas used by refrigerators and air conditioners to be expanded and contracted.


19.


Expanding gasses do this.


20.


Contracting gasses do this.


21.


The weight of water vapor in the air.


22.


The unit for heat in the metric system.


23.


The unit for heat used in the United States.


24.


The unit used to measure relative humidity.


25.


The temperature increases when you add heat.

Fill in the blank(s) with the correct term(s):


26.
When the relative humidity is 100%, the ________ temperature will be the same as the air temperature.


27.
Best description of the water molecules when you view them in a solid. _______________


28.
Best description of water molecules when you watch liquid change to a gas. ______________


29.
The temperature of air decreases when it rises up a mountain due to a _______ in air pressure.


30.
The air coming down from a tall mountain is generally warmer and ________ than the air before it went up the mountain.

The following are either true or false:

31.


Heat can be added to a substance and the temperature not change.


32.


The temperature of something can change without adding or subtracting heat.


33.


Latent is always involved when water changes temperature.


34.


The definition of a BTU is the amount of air pressure needed to raise 1 pound of water, one degree Fahrenheit.


35.


Stratus clouds form when air sinks to the ground.

Complete the following mini Mt. Walter: (Make sure you put air temps on left, dew points on right)


        ____________ (42,43)


8,000 Feet   

___________ (40,41)
6,000 Feet
___________ (44,45)


___________ (38,39)
4,000 Feet
___________ (46,47)


___________ (36,37)
2,000 Feet
____________ (48,49)


58 F   40 F
0 Feet
____________ (50,51)

Dry adiabatic rate = 5.5 degrees per 1,000 Feet

Wet adiabatic rate = 3.5 degrees per 1,000 Feet

Dew Point adiabatic = 1.0 degree per 1,000 Feet


52.


At what elevation will saturation take place?


53.


What is the relative humidity at that elevation?


54.


What is the relative humidity at the top of the mountain?


55.


What type of cloud may form on the left side of the mountain?


Complete the following problems on relative humidity and dew point using your calculator and the psychrometer chart: (use proper units for all your answers!)


A.
DB
=
18 C
Sat VP
=

B.
DB
=
27 C
Sat VP
=




WB
=
13 C





WB
=
19 C




WBD
=






WBD
=




DP
=

Sat VP
=


DP
=

Sat VP
=




RH
=






RH
=


C.
DB
=
23 C
Sat VP
=

D.
DB
=
21 C
Sat VP
=




WB
=
20 C





WB
=
18 C




WBD
=






WBD
=




DP
=

Sat VP
=


DP
=

Sat VP
=





RH
=






RH
=




Use the station model to the left to answer the following questions.  Make sure you use units for all your answers!


55.


Air Temperature
56.


Dew Point temperature
57.


Air Pressure


58.


Wind Direction
59.


Sky Coverage
60.


Wind Speed


61.


Precipitation
62.


High or Low R.H.?

Answer the following general questions about station models:


63.


Symbol used in the center of a station model circle to represent a great amount of air pollution in the area.


64.


A station circle that indicates 50% of the sky is covered by clouds.


65.


Indicate .2 inches of rain as you would see it on a station model.


66.


How would you indicate an air pressure of 1058.9 millibars on a station model?


67.


How would you indicate an air pressure of 986.8 Millibars on a station model?

68.


Room number in which you learn science.


69.


Color of the cart Mr. Walter uses to transport items to the classroom.


70.


A line connecting points of equal air pressure.


Name


Block 



Part I - Matching - Match these words to the statements below:


A)
Midnight
J)
International Date Line
S)
Meridians


B)
Latitude
K)
Parallels
T)
Longitude


C)
Equator
L)
Poles
U)
Prime Meridian


D)
Greenwich England
M)
75 degrees west
V)
Eastern


E)
Central
N)
Mountain
W)
Pacific


F)
One Hour
O)
4 Minutes
X)
Solar Time


G)
82 ½ Degrees West
P)
11 PM, Sunday
Y
Dismissal Time


H)
67 ½ Degrees West
Q)
Gnomon
Z)
40 Degrees N, 76 Degrees W


I)
53 miles
R)
69 miles

[image: image1.wmf]

1.


Our time zone.


2.


Time zone at St. Louis MO (along the Mississippi River)


3.


Angular measure north or south of the equator.


4.


Angular measure east or west of the prime meridian.


5.


One place where the day changes on earth.


6.


Another place where the day changes on earth.


7.


Name for the imaginary lines of latitude.


8.


Name for the imaginary lines of longitude.


9.


Starting point for measuring longitude.


10.


Starting point for measuring latitude.


11.


The greatest latitude possible.


12.


Our time meridian.


13.


Famous place where the longitude equals zero degrees.


14.


2:57 PM in Manheim, PA


15.


Time needed for the sun to move 1 degree of longitude on the earth.


16.


Time needed for the sun to move from the center of one time zone to another.


17.


Time zone for Los Angeles, CA


18.


The part of a sundial that casts a shadow.


19.


Sundial time.


20.


Time zone for someone living in the Rocky Mountains.


21.


It is 2 AM, Monday in Manheim. What time and day is it in California.


22.


The western edge of our time zone.


23.


The eastern edge of our time zone.


24.


Approximate location of Manheim Central High School.


25.


Vertical distance covered between two points separated by one degree of latitude.


26.


Horizontal distance covered between two points separated by one degree of longitude (at Manheim’s latitude).

Part II - Sun Time vs. Clock Time - Assume the sun is on time and is shining directly on 75 Degrees W


27.


The current clock reading at 75 degrees west.


28.


The current clock reading at 82 degrees west.


29.


The current sundial reading at 67 degrees west.


30.


The current sundial reading at 79 degrees west.


31.


The current sundial reading at 73 degrees west.


32.


The current clock reading for 90 degrees west.

Part III - Time Zones - Use your Time Wheel to Answer the Following Questions: (USE AM & PM)

A. Assume it is 3 PM at 75 degrees West on Monday


Time ?
Day?

At 120 degrees W
33.


34.



At 0 degrees
35.


36.



At 120 degrees E
37.


38.



At 180 degrees
39.


40.



At 30 degrees E
41.


42.



B. Assume it is 12 noon at 0 degrees (Greenwhich) on Tuesday


Time ?
Day?

At 75 degrees W
43.


44.



At 150 degrees W
45.


46.



At 150 degrees E
47.


48.



At 60 degrees E
49.


50.



At 120 degrees E
51.


52.



C. Assume it is 9 AM at180 degrees (I.D.L.) on Thursday


Time ?
Day?

At 75 degrees W
53.


54.



At 45 degrees E
55.


56.



At 150 degrees E
57.


58.



At 60 degrees E
59.


60.



At 15 degrees W
61.


62.



Part IV - Fill in the Blanks with the Best Possible Term(s):


63.
Special time which allows us to have more daylight in the evening.  ______________________


64.
A point in the sky directly above you 
.
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65.
Each time zone is ________ degrees wide.


66.
The world contains ________ time zones.


67.
The continental United States has a total of _______ time zones.


68.
The _________ section of the earth is always ahead.


69.
Many common watches use a ________ crystal to keep track of time.


70.
An _________ clock may gain or lose 1 second in 20 million years.


71.
Sirius is called the ______ star because it is in the constellation Canis Major.


72.
The first clock to keep track of time during night hours was a ________ clock.


73.
A tall, tapered monument used to cast a shadow on the ground is called a ________________.


74.
A  ___________ is an imaginary line running from south, overhead, to north.


75.
The point directly overheads is called your 
.


76.
When Sirius rose with the sun, the Nile River would __________the land to allow crops to grow.


77. 

 was the first person to build a clock that kept correct time while sailing on a ship at sea.


78.

 is one reason why we need atomic clocks in our society.


79.
When we wish to know our current latitude and longitude, it is not necessary to have an accurate clock.  We use a 
, which is a receiver that listens to satellites containing atomic clocks to calculate our position on earth and our altitude above sea level.


80.
One source of a radio signal connected to an atomic clock is WWV in Fort Collins, 
.

Part V - The current UTC time in Greenwich England (Z) is 15:25.  It is Sunday.  Using your chart, what time and day is it at the following locations?


Location
Day
Time

A.
Honolulu Hawaii (W)



 


B.
Kap Farvel Greenland (P)






C.
Manaus Brazil (Q)






D.
Sydney Australia (K)






E.
Auckland New Zealand (M)





Part VI - Calculate your latitude and longitude based on your current clock time, the position of Polaris (North Star) and the sun. Your watch was set to 12 noon when you left port.  The sun was on your meridian at that time! You were located at 75 degrees West longitude.


Clock time when
Altitude of Polaris
Latitude
Longitude

the sun crosses 
above your northern


your meridian
horizon


A.
1:16
PM
34 °








B.
9:56
AM
76 °







C.
2:12
PM
12 °







D.
10:48
AM
35 °







E.
3:16
PM
59°






Part VII - Given the current time in England (UTC), calculate the time at the following locations using your time zone chart:


UTC Time
Day
EST Time 
 Day
PST Time
 Day

A.
16:45 
Sun










B.
09:18 
Sun










C.
12:46 
Sun










D.
00:25 
Sun









Part VIII - Essay Questions – Mr. Walter will explain how to complete the essay portion of this test. Please place your answers for the essay(s) in the space below (label which essay questions you are answering):
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108







172
















