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Lesson JP0101 - Introduction and Physics of the Atmosphere

1. Identify the composition of the earth’s atmosphere.

· 78% N

· 21% O2   

· 1% other (.03% CO2)

Constant up to 300,000 ft.

At altitude, %’s are the same but amounts are not

2. Identify atmospheric pressure and describe how it is caused.

AP = F/A = Weight of gases exerting force on a surface.  Caused by gravity along with thermal and solar radiation.

3. Identify the pressure of the U.S. Standard Atmosphere and where the greatest pressure changes take place.

· 29.92”Hg @ 15°C

· 760 mm Hg

· 14.7 psi

Greatest pressure changes occur between surface and 18,000 ft.  Basically the change gets smaller as you go up in altitude, so choose the answer with sea level to whatever.

4. Identify standard units used to measure atmospheric pressure.

1. Pounds per square inch (psi)

2. Millimeters of mercury (mm Hg)

3. Inches of mercury (in Hg)

5. Compute a temperature for a given altitude using the standard temperature lapse rate.

Surface to 35,000 ft. shows a constant decrease of 2°C per 1000’ (standard lapse rate)

Example: If it is 10°C at 5000’ what is the temperature at 10000’?  

10000’ - 5000’  = 5000’          5000’/1000’ = 5 x 2° = 10°            10° -10° =  0°

6. Define the physiological divisions of the atmosphere.
Physiological Zone

· sea level to 10,000’

· zone human body is adapted to and where we can keep O2 delivery within normal limits

· pressure drops from 760 mm Hg to 523 mm Hg

Physiological Deficient Zone
· 10,000’ to 50,000’  

· pressure drops from 523 mm Hg to 87 mm Hg

· supplemental O2 required when flying unpressurized above 10,000’

· decompression sickness and trapped gas problems may be a problem if not dealt with properly

Space Equivalent Zone 

· 50,000’ and beyond

· pressure suit id required above 50,000’

· Armstrong’s line - at 63,000’ without a pressure suit, tissue water will vaporize (also called ebullism)

7. Define partial pressure and identify its notation.

Partial pressure is the amount of pressure a single gas out of a mixture contributes to the sum or total pressure of that mixture.

Notation is a P prior to the gas symbol.  i.e PO2
8. Describe each of the gas laws.

Dalton’s Law

· Total pressure = sum of parts

· Explains why the partial pressure of gases decreases at altitude

Boyle’s Law

· When temp is constant, volume is inversely proportional to pressure

· Explains why a balloon or gas in your stomach expands at altitude

Henry’s law

· The amount of gas in solution varies directly with partial pressure of that gas over the solution

· Explains why carbonated beverages of your choice lose fizz when opened

Law of Gaseous Diffusion

· Gas moves from an area of high concentration or pressure to an area of lower pressure or concentration until equilibrium is reached

· Explains transfer of O2 in lungs and tissues

Charles’ Law

· When volume of a gas is constant, pressure is proportional to temperature.

· Explains the decrease in pressure in your emergency O2 cylinder at altitude

9. Identify the physiological consequences of each gas law.

Covered in Number 8 above

Lesson JP0102 - Respiration and Circulation

1. Identify the structures and functions of the respiratory system.
Ventilation

· gas is exchanged between lungs and the ambient environment (in alveoli)

· trachea, lungs, alveoli, pulmonary arteries and veins

Transportation

· transfer of gases from the lungs to the site of production or use in the cells

· systemic arteries and veins

Utilization

· cellular metabolism involving the use of oxygen in energy production

· cells

2. Identify the primary control of normal respiration.

The PCO2 of your blood is the most important factor in the control of ventilation.  The greater the amount, the harder you breathe.

Normal breathing rate is 12-16 breaths/min. 

3. Identify the structures and functions of the circulatory system.

· Heart - pump

· Arteries and veins - distribution

· Capillaries - exchange sites

· Red blood cells (hemoglobin) - carry and transport O2
4. Identify factors affecting oxygen delivery to the tissues.
1. Altitude - increase in altitude will reduce PO2 of inspired air

2. G-Forces - blood pooling in the lower extremities reduces O2 delivery

3. Toxic Gases - blood will carry less oxygen ot the tissues will be unable to take up or use the oxygen

Lesson JP0103 - Altitude Threats

1. Identify the signs and symptoms of hypoxia
Hypoxia is an oxygen deficiency sufficient to cause impairment of function.

Types of hypoxia (4 types: can’t get it, carry it, send it, use it)
1. Hypoxic - from a decrease in PO2 in lungs, caused by pressure decrease at altitude

2. Hypemic - when O2 carrying capacity of blood is reduced

3. Stagnant - reduction in cardiac output, pooling, or restricted blood flow

4. Histotoxic - tissues unable to use the available oxygen

Factors influencing hypoxia

· Altitude

· Rate of pressure change

· Duration of exposure

· Individual tolerance

· Physical Activity

· Self -imposed stress

Signs (external cues)
· Increase in rate or depth of breathing

· Cyanosis

· Confusion

· Poor judgment

· Loss of coordination

· Unconsciousness

· Possible euphoria or belligerence

Symptoms (internal, physiological)

· Dizziness

· Fatigue

· Hot/cold flashes

· Blurred/tunnel vision

· Tingling/numbness

2. Explain the importance of immediately correcting for hypoxia after a rapid decompression.
Your time of useful consciousness after a rapid decompression is reduced by 30-50%, so you must get 100% oxygen as quickly as possible.

3. Identify the procedures to treat hypoxia.
1. Supply Lever - ON

2. Diluter Level - 100% Oxygen

3. Emergency Lever - EMERGENCY

4. Connections - Check security

5. Breath at a rate and depth slightly less than normal until symptoms disappear

6. Descend below 10,000 feet and land as soon as conditions permit

4. Identify the procedures to treat hyperventilation.
Hyperventilation is when the rate and/or depth of respiration is abnormally increased by emotional stress (fear, stress, anxiety), resulting in an excessive loss of CO2
Treatment is the same as hypoxia, but may take longer to recover from hyperventilation

5. Identify why the treatment procedures for hypoxia and hyperventilation are the same.
The symptoms from each condition are similar and may be confused.  In both cases however, the blood pH levels are altered and treatment will restore the blood to the normal balance.  

6. Identify the symptoms of trapped gas disorders.
· Fullness (GI tract)

· Ringing in ears or decreased hearing (Middle ear)

· Pain (Sinuses, teeth)

7. Identify when trapped gas disorders are most likely to occur.
Descent - Problems such as trapped gas and tooth pain may result on ascent, but most problems are likely to occur on descent.  For example sinus block occurs more often on descent when the pressure difference across the duct is increased without relief.  Also during descent the opening of the Eustachian tube resists equalization of ear pressures and without proper equalization can cause ear block.

8. Explain how to treat and prevent trapped gas disorders.
· Valsalva on descent

· Don’t fly with a cold or sinus blockage

· Get regular dental checkups

· Use Afrin if necessary

· Avoid gaseous foods

9. Identify the symptoms of the four common types of decompression sickness.
Bends - evolution of nitrogen bubbles in to the joints of the body causing pain

Neurological Manifestations - disturbed vision, blind spots, flickering lights, severe headache, partial paralysis, loss of speech or hearing, vertigo, numbness in appendages

Chokes - deep sharp pain under the sternum, dry cough, and difficulty inspiring

Skin Manifestations - Mottled/reddish skin

10. Identify the USAF/USN restrictions on SCUBA diving prior to flying.
No flying within 24 hours of diving.

11. Explain how to treat decompression sickness.
1. 100% O2
2. Immobilize affected area (if possible)

3. Notify aircraft commander

4. Descend and land near medical assistance

5. Consult flight surgeon

12. Identify the primary purpose for aircraft cabin pressurization.
· Protect crew from threats and effects of high altitudes (i.e. reduces hypoxia, decompression sickness and trapped gas problems)
· Comfort, mobility, avoid fatigue

· Cabin temperature control

· Ease of communication

13. Identify the physical indications of a rapid decompression.
· Bang

· Fogging

· Noise

· Flying crew members

· Rapid drop in temperature and pressure

Lesson JP0104 - Vision

1. Identify the characteristics of and limitations to the methods of vision.
Focal Vision (Photopic)
· Color vision

· Cones

· Needs high light intensity

· Central part of vision field (3 deg of total)

· Best acuity

· Depth perception

· Feeds to conscious

Peripheral Vision (Scotopic)

· Black & white

· Rods

· 10,000 more sensitive to light

· Peripheral

· Poor acuity

· No depth perception

· For orientation cues

· Feeds to subconscious

Limitations

· Visual contrast against backgrounds

· Shapes of targets

· Movement of targets

· Environmental condition

· Empty-space myopia - tendency of eyes to focus 3 meters in front of face

· Perception/reaction time

· Anatomical blind spot - 

· Physiological blind spot - 

2. Identify the correct scanning techniques used to avoid mid-air collisions.

Divide sky of 120° by 40° into sectors, focus on each sector

3. Identify the factors affecting daytime visual illusions.

Physical

· Weather

· Terrain

· Lighting

Physiological

· Experience

· Expectancy

· Self-imposed stress

4. Determine the visual problems encountered in low-light level and night flying environments.

5. Identify the correct technique to keep an object in sight at night or under low light conditions.

6. Given factors causing visual illusions, identify methods to prevent the illusions.

7. Select measures you can take to ensure maximum visual acuity in both day and night flying conditions.

Lesson JP0105 - Spatial Disorientation

1. Select the correct description for each of the four sensory systems enabling orientation, equilibrium and balance.
2. Select the sensory system providing the strongest, and usually the most reliable orientation information.
3. Identify the function of the vestibular system and its two subsystems; the semicircular canals and the otilith organs.
4. Determine the reason for the somatosensory system’s unreliability in flight.
5. Select the correct physiological explanations for specific vestibular illusions.
6. Given an in-flight spatial disorientation scenario, identify the probable illusion experienced by the crew members.
7. Identify physical and physiological factors affecting spatial disorientation.
8. Identify five methods used to prevent spatial disorientation.
9. Identify seven procedures used to overcome spatial disorientation.
Lesson JP0106 - Noise and Vibration

1. Identify the characteristics of sound and how they contribute to hazardous noise.
2. Identify the effects of hazardous noise.
3. Identify the protective measures used to minimize hazardous noise exposure.
4. Select the symptoms or conditions that may result from prolonged exposure to aircraft vibration.
Lesson JP0107 - Acceleration

1. Select the correct definition for a specific type of G force.
2. Select the physical factors determining the effects of increased G force on a crewmember’s body.
3. Identify the physiological effects of positive and negative G forces on a crewmember’s body.
4. Given characteristics of G-induced loss of consciousness (G-LOC), identify the phase of incapacitation during a G-LOC incident.
5. Identify the elements of the Anti-G Straining Maneuver (AGSM) and their relation to each other.
6. Identify common errors in performing the AGSM.
7. Identify the methods used to increase a crewmember’s tolerance to positive G force.
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** Use these answers as a study guide but please note that the provided answers may be incomplete and may not cover all testable material.  If there are any changes in objectives or material tested which are not covered in the answers provided please email webmaster@uptprep.com with any changes or updates you may have for the benefit of future students.
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