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OCN 201 - Physics and Chemistry Section - Fall 2012

True/False
Indicate whether the statement is true or false.

____ 1. Science is a powerful way to find out about the natural world, but it has its limitations
____ 2. Because of the dissolved salt in seawater its freezing point is higher than that of pure water
____ 3. Regardless of how the salinity may vary from place to place the ratios between the amounts of the 

major ions in the waters of the open ocean are nearly constant
____ 4. Composition of ocean water is identical to the composition of river water
____ 5. The concentration of Silicate in the deep water of the Pacific Ocean is  greater than that in the deep 

water of the Atlantic Ocean
____ 6. The thickness of the atmosphere is large compared to the size of the Earth
____ 7. In the absence of rotations, air moves up pressure gradients
____ 8. Dry air is more dense than humid air
____ 9. High pressure zones in the atmosphere occur where air is descending
____ 10. Surface currents are driven by thermohaline processes
____ 11. Gyres in the Northern hemisphere are anticlockwise
____ 12. The maximum density of seawater occurs at approximately 4˚C
____ 13. Most of the volume of the ocean is composed of pycnocline waters
____ 14. Salinities in the open ocean can vary from 32-39
____ 15. Temperature and salinity affect water density. Cold, salty water tends to sink.
____ 16. Outgoing radiation from the Earth is longwave
____ 17. El Nino is a very recent climatic event dating from 1970
____ 18. The velocity of a deep water wave can be calculated from its period
____ 19. The wavelength of a wave is the distance from the crest to the trough
____ 20. A wave behaves as a deep water wave if it is in water deeper than 1/2 its wavelength
____ 21. The highest tides occur in the spring
____ 22. Red light is absorbed most readily in the ocean
____ 23. Carbon dioxide is the only Greenhouse Gas
____ 24. When the CO2 level of the atmosphere is low the average temperature of the planet is low
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____ 25. Early in their life, stars get their energy mainly from the fusion of hydrogen atoms to form helium
____ 26. The invention of a clock that worked aboard a ship helped early explorers by allowing them to 

determine their longitude

Multiple Choice
Identify the choice that best completes the statement or answers the question.

____ 27. Which of the following is true about the scientific method?

a. The scientific method is a systematic way of asking and answering questions about 
the natural world.

b.  In science simple theories are preferred over complex ones.
c.  Scientific theories are always subject to challenge and may be overturned.
d. Scientific theories are continuously updated as new information becomes available.
e. All of the above.

____ 28. What is the most recent scientific estimate for the age of the Universe?

a. 10 thousand years 
b. 14 million years
c. 1 billion years
d. 14 billion years
e. the same as the age of the Earth.

____ 29. How much salt is dissolved in a kilogram of typical seawater
a. 1gram
b. 15 grams
c. 35 grams
d. 0.1 gram

____ 30. Water is a polarized molecule, meaning
a. it has an overall neutral charge
b. it has an overall neutral charge but has a positive end and a negative end
c. it has an overall negative charge
d. it has an overall positive charge
e. All of the above

____ 31. In sea water major ions constitute what percentage of the total?:
a. 100%
b. 99.8%
c. 90%
d. 50%
e. 10%
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____ 32. How long would it take to fill up the ocean from river inputs alone? 
[The volume of the ocean is 1.4x1021 liters and the volume flowing into the ocean from rivers is 
4x1016 liters per year.]
a. 300 years
b. 35,000 years
c. 5,000 years
d. 100,000 years
e. 1 million years

____ 33. Residence time of an element in the ocean is
a. amount of element in the ocean multiplied by the rate at which the element is being 

added or removed
b. amount of element in the ocean divided by the rate at which the element is being 

added or removed
c.  the rate at which the element is being added or removed divided by the amount of 

element in the ocean
d. all of the above
e. b and c

____ 34. A low pressure system in the Northern Hemisphere will
a. have rising air which draws surface air in; the surface winds spiral to the left
b. have rising air which draws surface air in; the surface winds spiral to the right
c. have sinking air which pushes surface air out; the surface winds spiral to the left
d. have sinking air which pushes surface air out; the surface winds spiral to the right

____ 35. More solar radiation is absorbed at ___________ latitudes
a. low
b. high

____ 36. The ways to transfer heat are
a. Ekman transport
b. convection, conduction, radiation
c. reflection, refraction, dispersion
d. sacttering, absorption, radiation
e. geostrophy

____ 37. One sverdrup equals ________ cubic meters/second
a. 1
b. 1 thousand
c. 1 million
d. 1 billion

____ 38. Western boundary currents are:
a. slower than eastern boundary currents
b. colder than eastern boundary currents
c. all of the above
d. none of the above

____ 39. Geostrophic balance is defined as
a. Ekman transport balances coriolis
b. Gravity balances the pressure gradient
c. Ekman transport balances pressure gradient
d. flow in western boundary current balances flow in eastern boundary current
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____ 40. The freezing point of seawater of salinity 35 is approximately:
a. 0˚C
b. -2.9˚C
c. -1.9˚C
d. 4˚C

____ 41. The thermohaline circulation is
a. the process that moves deep water from the Atlantic to the Pacific Ocean
b. the process by which organisms remove chemicals in surface waters and remobilise 

them in deep water
c. the process which brings hydrothermal fluids to the sea floor
d. a new transport system at San Francisco airport

____ 42. The pycnocline is the depth in the ocean where
a. the temperature changes rapidly
b. the salinity changes rapidly
c. the density changes rapidly
d. sharks hang out waiting for surfers

____ 43. The period of a wave is:
a. the distance between its crests
b. the time it takes succeeding crests to pass a fixed point
c. the number of waves that pass a fixed point each second
d. the distance from the crest to the trough of a wave

____ 44. If a wind wave has a period of 8 seconds its velocity in meters per second in deep water would be 
approximately:
a.  8 
b. 12
c.  24
d. 210

____ 45. When a deep water wave approaches the shore which of the following is true:
a. its velocity remains constant
b. its period remains constant
c. its wavelength remains constant
d. all of the above

____ 46. In the video clip with the aircraft carrier we watch in class was there
[Approximately 90% of you voted for this question to be on the exam.]
a. a helicopter in the air 
b. two helicopters in the air
c. a helicopter on the flight deck
d. no helicopter

____ 47. In the Pacific Ocean, Tsunami travel at approximately:
a. 13 mph
b. 45 mph
c. 150 mph
d. 450 mph
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____ 48. Spring tides occur when:
a. the moon is one quarter
b. the Sun and Moon are aligned with the Earth
c. Jupiter is aligned with Mars
d.  none of the above

____ 49. The colour of light that is absorbed least in the ocean is
a. violet
b. blue
c. green
d. red

____ 50. The speed of light in water, compared to air is:
a. greater
b. less
c. same

____ 51. In water the speed of sound
a. increases with decreasing temperature
b. increases with increasing pressure
c. all of the above
d.  none of the above

____ 52. The mass of one square inch of the atmosphere at the Earth's surface is approximately
a. 5 pounds
b. 1 pound
c. 10 pounds
d. 15 pounds
e. 25 pounds

____ 53. The southern oscillation is:
a. the change in direction of Coriolis force at the equator 
b. the change in pressure differential between Darwin and Tahiti
c. the change in the thermocline depth between El Nino and La Nina
d. A popular dance from Brazil

____ 54. During the 1997 El Nino the weather conditions in Australia were:
a. drought
b. heavy rainfall
c. hurricanes
d. unaffected

____ 55. The heat capacity of a substance is the amount of heat needed to raise the temperature of 1 gram of 
that substance by
a. 1˚C
b. 10˚C
c. 15˚C
d. 100˚C
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____ 56. Compared to the size of the atmospheric reservoir of carbon dioxide the fossil fuel  reservoir is 
approximately:
a. 13.5-times
b. 25.7-times
c. 100-times
d. 140-times
e. 10-tiimes

____ 57. During an ice age sea level
a. goes up
b. goes down
c. stays the same

____ 58. The Vostock ice core was drilled by French and Soviet scientists in
a. France
b. Greenland
c. Siberia
d. Antarctica
e. Alaska

____ 59. The most recent  measurements of sea level rise from satellites show sea level rising at:
a. 0.3 mm/yr
b. 3 metres/yr
c. 3 inches/yr
d. 30 cm/yr
e. 3 mm/yr

____ 60. Which is not a major ion
a. Potassium
b. Chloride
c. Calcium
d. Silica
e. Sulphate

Completion
Complete each statement.

 61. The energy released when atmospheric water vapuor turns into rain is called _________ heat
 62. The three factors that determine the development of wind waves are _______________, 

______________________ and ____________________________
 63. Major boundary currents include Agulhas, Canary, California, Benguela, Brazil, East Austrailian, Gulf 

stream, Kuroshio, Peru, West Austrailia, Peru. In the North Pacific subtropical gyre, the western 
boundary current is _________________ and the eastern boundary current is ______________.

 64. Excess heat is transported from the tropics to the poles by the _________ and ___________.
 65. If a surface flow in the northern hemisphere is in geostrophic balance and the ocean surface slopes 

down from west to east, then the flow will be towards the ________.
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Essay

 66. Using the picture below, draw the principal wind bands in the Northern and southern hemisphere and 
on ONE SIDE ONLY draw the circulation of the Polar, Ferrel and Hadley cells.
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 67. Why is the ocean blue?


