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PREFACE
I, OBJECTIVES: The fundamental objectives of this course are (1) to
give you an understanding of the more important natural laws and
scientific principles upon which the construction and operation of
aircraft and aircraft instruments are based, and (2) to acquaint you
with the fundamental principles and terminology of meteorology,

II. SCOPE: Beginning with:a review of the Units of Measurement this
course includes a study of the principles of moving bodies, work and
power, and energy and friction as a basis for an understanding of the
construction and operation of aircraft., Also included is a study of
the properties of gases and liquids, at rest and in motion, and an
application of these characteristics of gases to a study of the atmo-

sphere and its changing conditions,

ITI. USE OF THIS PUBLICATION: This publication contains a series of
question and problem sheets (called Q-sheets) and, at the end, some
supplementary material for your referéncea On each Q-sheet space has
been provided for you to enter the correct solution or answer for each
problem or question.A This publication is yours to keep and use for
reference; therefore, you should work out each problem on the Q-sheet
in such a manner that you can refer back to it in future sfages of
your training and understand the solution which yoﬁ have entered,

The material in the Q-sheets‘has been carefully prepared to aid you
in obtaining a complete understanding of the subject matter for each

lecture period. Certain Q~sheets will be assigned by the instructor for

your completion, following each lecture, You should complete all the

assignments in tais book for each lecture only after you have completed
the textbook assignment for that lecture., The best way to insure that

you will be successful in this course is to complets all assignments,
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First Hour i Orientation and Units of Measurement

Seeond Hour = = = = . - 2 o O Weather and the Atmosphere
Third Hour Composition and Resolution of Forces
Fourth Hour Composition and Resolution of Forces
Fifth Hour Accelerated Motion
Sixth Hour - Accelerated Motion
Seventh Hour - - - ~ = = - - - _ Review on Hours 1 ; 6
Eighth Hour Examination on Hours 1 ~ 6
Ninth Hour - - - - ~ Wlork and Power
Tenth Hour Energy and Friction
Fluids at Rest
Twelfth Hour Buoyancy, Atmospheric Pressure
Thirteenth Hour ° Fluids in Motion
Fourteenth Hour Theory of Flight and Flight Instruments
EEEtcenul Hou = - = —e o0 = p i on Hours 9 - 14
Sixteenth Hour Examination on Hours 9 - 14
Sevenbeenth-four e = et 20 0 Temperature and Heat
Eighteenth Hour Temperature and Heat
Nineteenth Hour Heating of the Atmosphere
Twentieth Hour Properties of Gases
Twenty-first Hour Moisture
Twenty—second Heur lMoisture in the Atmosphere
Twenty-third Hour Review on Hours 17 - 22

Twenty-fourth Hour - Examination on Hours 17 - 22




PRACTICE

COMPLETION SECTION:

A, Fill in each blank space with the one word or term
make that statement true and compl

Physics is considered an exact science because most

egsed In

measures resulted in

system by the French Governm
measures is often called the F
use of the Tfagkég

and W’W‘g

commonly used unit of leng

which is one-hundredth of a

as the mass of a body per unit of

PN

}
2 4
AL o8 - .
GLL%‘&ﬁ&ﬁﬁfg”‘ . in yelocity
\

is the rate of decrease or increase in

7
one way of expressing @{% &éﬁi}

~

B. 1. It =10 pive Tormila for finding
T

o

sl Sl 4 give formula for finding
t’é

S

Zh LR G %, give formula for finding

PROBLEM: A train, traveling at the rate of 45 mj_,/hrqy accelerates
to a stop in 10 seconds. TWhat was its acceleration in =
mi./hr,/seca?
mi./min./sec,?
mi,/sec./sec.?
_ft./sec./sec,?




454 (e

90 g =

& o 4617 mg, =

e e

What is the surface area in cm.? of a rectangle 15 cm, by 18 cm,?

What is the area in cm,? of a rectangle 5 in, long and 4 in.
wide? '

Sk

Ang e

How many liters will a five-quart can hold?

Coi453 om2 = © Titers

dos 70> Fiberse= @ cm.3

If a liter of tallow weighs 812 grams, what is the density of
tallow?

Nssgs e o cm,3
The density of iron is 7.8 g.,/cr'n.,B° What will be the weight in
kg, of a block of iron 400 cm, long, 25 cm, wide, and 10 em,

.=thick?
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1, A falling body at the end of the third second of fall, has a velo-
city of 96 ft,/sec, TWhat is the acceleration of the body?

52

oAy,

62, lb./ft.3 is the density of water. How much will 5 £1.23 of
water weigh?

e

Ans.,

3, The density of water is 1 g,/cm.B, What is the volume of one kilo=-
gram of water?

) UV“@

Ans,

L. If the velocity of a baseball is 60 ft./sec,, how long a time will
be required for the ball to travel from center field to home plate
if the distance is 200 feet?
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1. Oxygen has a density of ,001429 gg/cm.3.

a, How much will 200 cm,> weigh?

’(/'/ l'éS (&) 6

Ans,

b. How many liters must be taken to obtain 2858 o 0

Ans,

5
A train traveled 400 miles in 12 hours. Express its average velo-
ity e

a, Mi,/hour

Ft,/sec°

airplane whose velocity is 200 mi./hr,

Has what velocity in ft./sec.?
Will travel how far in 5 seconds?

ao

b.

What is the acceleration of a body which starts from rest and
attains a velocity of 240 cm,/sec. over a period of one minute?

Carn / e /n»c«_,
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If one of the following statements is true write the word "True" in the
space preceding that statement, If a statement is either partially or .
totally false, write the word "False" in the blank space precéding that
statement,

The air is a mixture, not a compound.
llater vapor in the air produces fog, icing and clouds.

The highest clouds are called cirrus and are seldom
found above 35,000 feet,

leather courses for pilots are not given for the pur-
pose of meking them into ‘accurate forecasters.,

lhen weather information is inadequate or inaccurate,
pilots should have sufficient understanding of weather
principles to make correct decisions if trouble arises.
R et
Tl/ ALS E

A large percentage of all aircraft accidents occur
as a result of ignorance concerning weather.
/] n) X F
et Wleather conditions are unimportant in waging war
except in the Air Corps.
@“‘Y; The lapse rate in the troposphere is 2906, per 1000 £,

COMPLETION: Fill each blank space with the one word which makes that
respective statement true and complete,

Tor discussion the atmosphere is usually divided into three

=1t 20\ PNERE ONi 4 E
strata, namely the fRD e Rt; the 7@ VIPAWSE

> o+ =
e S [ oSQU1E [}r

That branch of Physics, which deals with the atmosphere and

its phenomena, is called ME RTU AR I~y . ooy

filight, it s nebessary that piletg.have a reasonable idea -of probable
eEn® S : .

e A Bty : ] = .
I/V{ZH'IV\k W Lo\ IN®, be encountered on the flight. *

o -

2
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1., Why are experiments in meteorology more difficult than those in chemis=-
try or biology?
hat is the maximum amount of water vapor that may exist in the
atmosphere?
What flying hazards are Brought about by the presence of water
vapor in the atmosphere?
Why are oxygen tanks used in high altitude flying?
Above what altitude are cloud formations seldom found?

(a) Below what altitude does 50% of the weight of the atmosphere
lie? 90% of the total water content?

(b) Is all this altitude included in the troposphere?

In what layer of the atmosphere is the mother of pearl cloud some-
time observed?

What is the normal decrease of temperature for each 1000 feet of
altitude in the troposphere?

Using the lapse rate in the troposphere, if the temperature at the
earth's surface is 20°C., what would be the temperature at 17,000
feet?

A pilot's thermometer reading is -50°C, at 35,000 feet, and he
wishes to fly at an altitude at which the temperature will be

0°C, How much altitude must he lose? (Use normal lapse rate).
How does an increase in altitude effect the density and pressure

of the air?
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L.

2

What are components?

Complete the statement: Any force will have an

in another direction unless the angle between the acting forces

flhen is a body in a state of equilibrium?
What is force?
Define absolute units for measuring force.

If a one-lb, force will give a one-1b, mass an acceleration of
32 ft./sec./sec., what force will be required to give a ten-1b.
mass an acceleration of 64 ft./sec./sec,

TRUE-FALSE SECTION:

The acc¢eleration of a body is equal to the product
of its mass and the force producing the acceleration,

If two bodies of equal mass are accelerated by the
application of unequal forces, the greater of the
two forces will produce the greater acceleration,

If two equal forces are each applied to two bodies of
equal mass, the two bodies will be equally accelerated,

If air resistance is neglected, any freely falling
body, near sea level, will have an acceleration of
32 ft,/sec./sec, or 980 cm./sec./sec.

A one pound force acting on a one pound mass for one
second will increase its speed by 1 ft./sec,

A force of one-gram is required to accelerate a
one-gram mass by 1 em,/sec,/sec.

A force of one dyne will impart an acceleration of
1 cm./sec./sec. to a one-gram mass,

If a net force of one poundal be applied to a body
of one-pound mass, the body will gain a velocity of
1 ft./sec. in a time of one second.
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1, (a) TWhat force is required to accelerate a 10-gram bullet 4900
cm./sec./sec.? (Express force in absolute units)
(b) How many grams of force?

What thrust would be necessary to give an acceleration of 25
ft./sec./sec, to an airplane whose weight (mass) is 2000 1b.?
Express thrust in

(a) Poundals of force,
(b) Pounds of force,

(a)
(b)

A force of 6/ poundals will give a 10-1b, mass how much accelera-
tion?

Ans.,

How much acceleration will a 100-1b. force impart to a body
whose mass is 16-1b,?

Ans,

If the body in problem 4 above starts from rest what will be
its speed

(a) At the end of one second?

(b) At the end of two seconds?

(c) At the end of five seconds?
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Find the easterly component of a 60 1b, forii/aéégng in a direction

-

of [{,50 o

Ans,

A plane flies a course of 300° with a ground speed of 100 m.p,h,
If the plane leaves Base A at 9:00 o'clock

a) How many miles north of A will the plane be at 10:00 o'clock?
b) How many miles west of A will the plane be at 10:00 o'clock?

Solve graphically,
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1. Whst is the resultant of a 10-1b. force acting at 30° and a force
of 25 1b, acting in a direction of 100°, Solve graphically by the
completion-of=-polygon method.

ADNS,

2, TFind the resultant of problem 1 by the completion-of-parallelogram
method,

Ans .

3, A 90 1b. force acts on a body in a direction of 40°, The body is
free to move only in a direction of 85°, The body will react as
tho a force of what magnitude is applied in a direction of 85°?2
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1, Find the resultant of the follcwing forces, (Use any method you wish)
15200} dlisy 2ng /0

300 1b. at 270°
29021 biat 21500

2\

Ans, Magnitudes:

Directions

2. 4 force of 30 1b, acting in a direction of 25° will have what
effective componentiin a direction of 340°%

\
\\
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I. TRUE-FALSE SECTION:
’l./‘
= Bodies in motion will continue moving in a straight
line at a constant speed unless forced to change
their velocity by the application of force,

Inertia is the ability of a body to change its direc-
tion without a decrease or increase of speed,

When an outboard motor drives a boat, the water is
pushed away from the boat with the same force with
which the boat is pushed forward.,

A falling body will have a final velocity of 32 ft./sec.
at the end of the first second it falls, it will
therefore fall 32 ft. during the first second,

For a body starting from rest and having a constant
acceleration, the final velocity is equal to the pro-
duct of- the acceleration and the time.

When two moving bodies collide the momentum gained by
one will be equal to the momentum lost by the other.

An airplane, having an original velocity of 100 mi, /hr is
accelerated positively for 8 secords at the rate of 22 ft /sec. /sec.
What is its velocity at the end of the 8 seconds?

570 mQ R

Ans,

ITI, An airplane increases its speed from 100 mi,/hr., to 205 mi ./hr,
in 28 seconds. What acceleration was the plane given?
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1, A bomb is releaged at a height of 30,000 ft. with an acceleration
efi =52 fto/sec‘/gcu,, the bomb will recuire how much t
the ground?

Ansee
2., An 8 oz. bullet g6 velocity is 2000 f£t./sec, will give a body
of 20 1b. mass t velocity, if the bullet strikes the body and
remains imbedded in it? (Body is . before impact).

3. @a. An airplane, moving with an initial velocity of 110 ft./sec,
is accelerated positively 4 ft./sec./sec, for 27.5 sec, That
will be its final velocity?

b. What would have been its final velocity if the acecleration
had been negative?
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1. What distance will an airplane travel in 12 seconds, if, starting
from rest, it is accelerated positively 22 ft./sec./sec.?

o

2. What will be the final velocity of the plane in the above problem?

Ans,

~ ,,'J
o
) { ¢
-V 7

Ans,

3. If a certain type airplane can accelerate positively at the rate
of 22 ft./sec./sec. and requires 6 seconds to attain its minimum

air speed for take-off, what is the minimum length of runway it
will need?

A certain type plane can accelerate 33 ft./sec./sec. How long a
time would be required for such a plane, starting from rest, to
cover a distance of 1200 ft,? What would be its final velocity

at the end of that time? What would be its average velocity
over that distance?
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1. A pilot throws a ball downward from an airplane. The ball is thrown
with an initial velocity of &8 feet per second.

(a)  the ball reaches the earth in 10 seconds, how high was the
e ball was thrown?

(b) Vhat was the velocity of the ball at the time it hit the
ground?

(a)
(b)

2, A bomb dropped from a plane hits the ground with a velocity of 200
feet per second. From what altitude was it dropped?

Ans,_‘ﬂ{ﬁ“»{ﬁ ) . g

- ‘....,,...g.. RS

3, A plane's take-off speed is 80 miles per hour. If the motor can
accelerate the plane 40 feelt per sec./sec,s how far must that plane
travel on the runway before it takes off. (Neglect wind)
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1. How much is !glh2 Thy?

Ans,

What force must be exerted on’a plane, weight 4500 1b,, making a
turn whose radius is 1000 yd., if a velocity of 90 miles/hr. is
maintained through the turn, Give answer in
(a) Absolute units

(b) Gravitational units

A ball with a mass of 40 pounds is attached to a chain 2 ft. long
and whirled in a circle with a velocity of 100 ft,/sec.

(a) What is the Centrifugal force in absolute units?
(b) In Gravitational units?
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1. What distance can a plane travel in 10 seconds, if, starting from
rest, it is accelerated positively & ft./sec./sec.?

‘ 4
A 9 f
Uy yvi
Ans, i

2s A plané dropped a bomb. Nine geconds later the tomb struck the
earth, At what height above the ground was the plane?

3. A bomb dropped from a height of 20,000 ft, will strike the earth
how long after it is released? With what velocity will it strike
the earth?

4. If the bomb in the above problem is dropped from a plane whose

horizontal velocity is 240 mic/hr.y at what distance (measured
along the ground) from the target nust the bomb be released?
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How much work is done when a 100-1b, weight is lifted a distance
of 12 ft.,? If the same energy had been expended on a 46-1b,

body, how high could the body have been lifted?

AL

Ans [ o H

A walt sl

s, ANova | A B9
V]
v

2. How high could a 100-1b, mass be lifted by 400 ft,-lb., of work?

e

Ans,

3. What is the horsepower of a motor which can 1ift a 110 1b, mass,
starting from rest, a distance of 100 ft, in 4 seconds? (Minimum)

” r/
A
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1. How much work is done when a 2000 1b, car, starting from rest, is
moved a horizontal distance of 100 feet in 5 seconds?

Ans,

2, How much power is needed for the moving of the car in problem 1?

Ans,

An airplane weighs 2000 pounds, It is powered by Y 400 h.p.
motor, If 20% of the power is used to overcome friction and
drag, how long would such a plane require to reach an altitude
of 1000 ft,? (Assume plane in motion, and consider only that
work necessary to overcome gravity) .
o) ) 4 / 3 AL LD e
220 f 2 s ) ‘ /‘!

ey -

v 2 v X
w - 2 vV

v
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1, How much work is done when a 20 kilogram body, starting from rest,
is moved a distance of 25 meters in /4 seconds? Give answer in:
(a) Ergs (dyne-centimeters) o
(b) Joules

What power would be required for moving the body in problem 1,

above?

Qio\g
o2

.

Ans,

3. A 3000 1b, plane, originally at rest, was lifted to a height of
100 f£t, in 4 seconds.

(a) How much work was done?
(b) How much power was required?
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1. How much kinetic energy does a mass of 150 1b, have when it is

moving with a velocity of 100 ft./sec.? Give answer in (a)
gravitational and (b) absolute units.,

(b)

2.- (a) What is the potential energy of a 200-1b, mass suspended
25 ft, above the ground?

/
/
ST

(b) How much work was required to raise the body to 25 ft.?

S A

re
(D

2000-1b, bomb falls a distance of 20,000 £t, Neglecting air
sistance, what is its kinetic energy at the moment of impact?
isregard contained explosive 7)

i D = 1, s A
8D = 17)b, | 14
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If a joule of energy was used to 1ift a 10 gram mass, how
high would the mass be lifted?

How much potential energy did the 10-gram mass have after
it was lifted?

(a) =
A A
U

2. The Coefficient of Friction of glass on iron is .16, Ihat force
will be required to give a 10-1b. block of glass a uniform velo-
city on a sheet of iron? Q =

1{\9 =1 = /(DD (Pl (@

Ans,

3., Assume 5000 tons of water behind a large dam, If the average
depth of water is 50 feet, what is the potential energy of the
body of water? Give answer in:

a) Ft.-1b, 6
(b) XWH (1 kw, hr, = 2.66 x 10° ft, 1b.)
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1, 1200 ft.-lb, of work was required to bring a moving 400-1b. body
to rest.

(a) What amount of kinetic energy did the body have originally?
(b) What was the velocity of the body before the work was
applied to stop it?

(a) | O lL,\
(b)

2. How much work must be done on a 4000 1b. plane to raise it 500
ft.? (Assume plane already in motion)

4= \"\\O
W~ : o=l e X 2

v

(Vav)

- "'\)U,U (LR

Ans., :'3; UV, o /{(7(/’

A 3000-1b, plane initially at rest was elevated to an altitude
of 1000 f£t. in 1 minute,

(a) TWhat acceleration was necessary?

(b) How much work was done? :

(c) How much potential energy aid the plane have at the end
of the minute interval? >

(d) What power was required?

(Neglect accelerative force),

(a)_2

(5 3,97, v

(c)_2, WV, o

(d)
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In what forms may a fluid exist? il il

Are licuids compressible? To what extent?‘f“

To what extent may gases be compressed? “éxiéﬁﬁm“ég

How are gases changed to liquids?

Do fluids exert pressure? Why? Jﬁﬂ/”

. {rapn i
How is pressure expressed? (Three ways) 0 &
How is atmospheric pressure measured? leeade \
v,

Why is fluid pressure a scalar quantity? éiv“”

How does an increase in the height of a column of a fluid effect
the prescure? Why? o i

Explain the principle of the hydraulic jack.

Explain the terms in the following formulas.,

If you wished to exert a force of 1000 lbs., on a piston of 10
inch radius, how much force would you have to apply to a piston
with a 2 inch radius?

A pipe 24 inches in diameter is closed at one end and filled
with water, If the density of water is 62.4 1b,/ft. and
the column of water 20 feet high, what is the total force on
the bottom? What is the pressure?

3 7201 fo
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\/

1. A fluid may be either a Lot or a

are practically incompressible.

A 7 17,
VA7) A2
5. (/ {(/ oA AN

\J =
Gases may be .«;;/Vw4(wvhdn-tx&1 almost without 1imit.

N

Fluids have weight and therefore exert (>

EAAAA e

Pressure is expressed in terms of force per

3

Since the force in fluids acts in all directions, the pressure

ofFa flumid s a 9 e _ole~ quantity.

The increase in the height of a column of a fluid always

AAAfﬁixlnnﬂi/ﬁ its pressure.

Gases condense to the liquid state if sufficiently cooled and/or

—_ -
/JJV&mfw~»uwjxﬁi,

12

The ratio of the radii of the pistons in a hydraulic jack is
1:10. If a mechanic wishes to 1ift an airplane that weighs
3000 1b., how much force must he apply?

Ans,

What is the force on the bottom of a rectangular tank 10!
deep x 20! long x 10! wide if the tank is full of water,
What is the pressure? Density of water 62 .4 1bn/ft03?

Ans, /

What pressure will water 2 feet deep exert at the bottom of
a tank?

Ans. \

A vertical cylindrical piépe closed at an end, 20 ft. long and
2 4, in diameter is filled with water,

What is the pressure on the bottom? (a)

What is the pressure 10 ft. from the top?’

Fifteen feet from the top?

What is the force on the bottom?
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: \\ RA
Any body will float in a fluid if its density is e
than that of the fluid.

A certain body floats in water such that only .6 of the body is
below the surface of the water, What is the density of the body?

Ans,

A flat block of wood, density 50 1b et 3, 10 feet long 5 feet
wide, and 2 feet thlck will support. how much weight without
sinking when it floats in water?

)rﬂl‘l“\‘,,‘,/

~\

/

A barometer reading is 28 inches of mercury. TWhat would the reading
be in centimeters of mercury? Millibars? (1 in. of mercury = 34
millibars).

o
Ans, Szag;‘”““tr

What would be the pressure in millibars if the barometer reading
was 76 cm, of mercury?

Ans, /U/?” -

Wind moves from \ _ pressure areas toward
pressure areas,

The barometer reading on Pike's Peak would be

the reading at sea level because an increase in altitude _

the barometer reading.
Under stand rd conditions the atmospheric press%fe 1sc;h1y

mercury, éL centimeters of mercury or 4L Zmillibars. r7
The pressure of the atmosphere under standard conditions is Ezl_*_

1lbs. per square inch.
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1. That determines whether a body will sink or float in a fluid?

Dt Y n & i e i &l
A ; % f n W ‘J

Name two kinds of mercurial tarometers? Vhat is their difference?

What is a pressure gradient? How is it used?

4. Explain the construction and operation of an aneroid barometer.

A block of wooc, density 41.6 1b./ft., is 1 foot thick, 6 ft, long,
and 4 ft. wide,

How much does it weigh?

What weight of water will it displace?

Vhen it floats flat on the water, how deep will it sink in
the water?

9% Do
(b) 778%~
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1, Distinguish between hydrostatics and hydrodynamics.
2. If a fluid is incompressible the volume of the fluid entering a
certain space in a unit of time and the volume of the fluid leav-

ing the place at the same time are o

The velocity with which a fluid will move through a section of a
pipe is inversely proportional to the __

- off the seetion,

The icing of carburetors is based on the principle of the differ-

ence of of air at two points in carburetor,

The 1ift of an airplane is an application of the principle based

on the work of -

The air speed indicator is an application of the principle of

the tube,

Indicated air speed is than true air speed

at high altitudes.
The icing of carburetors is prevented by the installation of

o

The indicated air speed (at sea level) is

the true air speed in extremely cold weather,
If the velocity of a fluid is 20 ft. per second in a pipe whose
diameter is 2 inches, what would be the velocity in a pipe whose

diameter is /4 inches?
Ans.

250 liters of air per minute move through a pipe whose diameter

is 20 cm, Assuming the air to be incompressible, what would be

the velocity of the air in the pipe?
Ans,
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1. What air speed would be indicated on the air speed indicator if the
difference in pressure at points B and A were 30 millibars? (1 milli~

bar = 1000 dynes per cm,?, Density ,0013)

15

Ans,

2. What would be the true air speed in the problem above if the plane
were flying at 16,000 ft,? (Assume the temperature of air remains
constant),

A plane flying at 8000 ft. has a true air speed of 180 m.p.h, TWhat
is the indicated air speed? ..
vy e lA

B X
-

—
-//!yyﬁ
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1. 10 grams of a fluid is 100 cm, above a surface. What is the poten-
tial energy of the fluid?

If 1 kilogram of a fluid moves with a velocity of 2 meters per
second, what is the kinetic energy of the fluid?

Ans,

500 1b, of water move with a velocity of 20 feet per second, lhat
is the kinetic energy in absolute units? In gravitational units?
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COMPLETION SECTION:

1. There are three forces acting on a plane in motlon.,_ih\se forces

”~
7

- 3 7/ e
are ’@/{\/X s /S?/r‘r"f\/ s and S [ s

The //Ul ’2 is that force which overcomes the force

of gravity and holds the plane in the air,

The :(:’4»9\,@9 is the force on an airplane that may
be reduced by streamlining,
/)

4

It is very difficult to increése the Y L/ of a plane

‘5
j,l
Without il’l01 easi ng t':he '/ ) / 0"

('J H
The stationary elements in a tail assembly are the /(,»v\

&
LA aa

and the N __ [ Am L

The movable elements of a tail assembly are the M/Z(‘v

N

and the ol 5

The thrust of a plane is the force that is produced by the

/M . This force produces the relative motion

N
necessary for the ﬂﬂ')/elf*o of the plane and over-

comes the force. of fchc«\/ .

mQ

i

‘_‘\‘ ; (/D / k{wﬁ _%__. _.._..ff;.f;
(J;f; V\{/) . and /)V/{% (c\ L’V““'N

TRUE-FALSE SECTION:

1. The wing area of a plane does not effect the 1lift,

2. The ailerons of a plane are not movable,

3.
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PRACTICE EXLRCISES PHYSICS FORM Q-32

TRUE-FALSE SECTION

L

Londing flaps are located on the trailing edges of
the wings.

The aileron of a plane, when properly used, facilitate
cross-wind landings possible.

he compass of a plane has to be corrected for devia-
tion,

The altimeter is subject to an error of 'lag'.

Due to variations of temperature from the standard
temperature of 15°C., the altimeter reading is
incorrect and must be corrected.

When the temperature is very low the true altitude
may be as much as 20% less than indicated altitude.

The lag in an altimeter may be as much as 6 or 8
seconds,

The deviation card for a plane is made by swinging
ship.

The correction of an altimeter for error due tu
variation of temperature is 2% of the indicated
altitude for each 10°F. or 5.5°C. that the tem-
perature differs from the standard temperature.

To correct air speed indicator for error due to
change of pressure at different altitudes, add
2% of the indicated air speed for each 1000 feet
increase of altitude.

The true air sneed is always greater than indi-
cated air speed,

The altimeter reads 16,000 feet vhen the tem-
3 b
perature is -1.5°C.

What correction in feet should be made to arrive
at a true altimeter reading?

Would the true reading be greater or less than
the indicated reading?
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I. COMPLETION SECTION:

(Bason it =
\
~
a body or substance, may be thought of as the

A thermometer is a device for measuring the

kinetic energy possessed by the molecules of a substance. Most su’ -

stances - when their temperature is increased,

A gain of heat by a substance usually results in an increase of its

5 : is the transmission of

heat by wave motion through space. is the trans-

mission of heat from one substance to another by molecular contact,

may be thought of as the degree to which

heat is concentrated in a body or substance., Usually when heat ig
transferred from one substance to another, there must be a

in the temberature of the two substances. The

mometer scale is usually used to describe the temperature of the atmo-

sphere, Ihenever heat is exchanged by two substances, the heat flows

F)

-from the substance of lfwa»hﬁw ; temperature to the substance

{

of V. ahesn) temperature.

ITI, What is the Linear Coefficient of Thermal Expansion of a substance?
Why is it valuable in computing clearance of a piston, tolerance
of a bridge beam, correction of error in metal tape measures?

How does the Law of Conservation of Energy apply to heat transfers?

A 50-ft. aluminum tape measure is calibrated, llhat correction in
its length must be made when it is used at a temperature of 40°C,?
(See Table IV, TM 1-233)
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12-16-42-mi PRACTICE EXERCISES PHYSICS FORM
2315

LS

Give equivalent Fahrenheit thermometer scale readings for the follow-
ing Centigrade scale readings:

ane 4220

be 214265

¢, =20°C, L)

Give equivalent Centigrade thermometer scale readings for the follow-
ing Fahrenheit scale readings:

80°F,

HOJTS

-20°F,

Give equivalent Absolute thermometer #cale readings for the follow-
ing thermometer scale readings:

0 A2c0, (a)

b 096 (b)

coi- HO%, (c)

A piece of aluminum wire is 40 ft. long at 0°C, At what temperature
is its length 40 £t,., 1 in.?

Ans,

An iron beam is 60 ft. long at 0°C. How many inches in length
does it gain when its temperature is increased to 100°C.?
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1, How many calories are required to change the temperature of

20 g+ of iron from 0°C, to 20°C,? (See Table V)

Angy

2. How much heat will 250 g. of coppér give up when it cools from
90°C, to 48°C.?

Ans,

400 calories of heat are applied to 400 grams of iron fillings
originally at a temperature of 14° Centigrade.

(a) How much does the temperature of the iron increase?
(b) TWhat is the final temperature of the iron?

= ~ ’;/ _
Ans, }f’x 2 DMK

Ans,

4o 454 grams of iron is raised in temperature from 50°F, to 68°F,

(a) How many calories does the iron gain?
(b) How many B,T.U.?




/.)
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1, What was the resulting temperature when 450 grams of lead

140°C, were added to 400 grams of water at 159C.?

Ans._

2. 400 grams of brass pellets were added to 310 grams of water
at 20°C., If the final temperature of the mixture was 25°C.,
what was the original temperature of the brass pellets?

Ans.

500 cm.3 of water, contained in a brass vessel whose weight is
200 grams, has a temperature of 15°C. 400 grams of brass pellets
at a temperature of S0°C. are added to the water. lhat is the

final temperature of the water? (i/ater and container have same

temperature)

Ans.

I'That is the difference betieen temperature and heat?
Define Specific Heat.,




PRACTICE EXERCISL: PHYSICS FORM

The source of-all terrestrial energy

/ )
3 301 (
Heat is transmitted by _\ @~

A good radiator is a good R DA NP et inf _ of heat and a good

-

reflector is a poor A : of heat,

B e

Rad:iatiion s “thought bosbe al =~ == 7 z _ disturbance

9

similar to -

¥l
il

The amount c o the ea is also called the amount o

The amount of heat that any area of the earth receives is dependent
Upen zthe anple-of o =ai Hii e s __of ithe “sun,

Insolation comes to the earth at the rate of ~ caliories per
sq. cm, per min., and this value is known as the solar

The rate of insolation is equivalent to __ _ horsepower per sg.
yd.

About % of the energy directed toward the earth is ultimately

absorbed by the earth,

Vertical convection currents are evidenced by

The normal lape rate is

___ per 1000 feet, This is important

I A4

in determining the altitude at which may occur,

Atmosphere in contact with the earth and vegetation is warmed or
~ /i
cooled by Yo

Hot air is generally __ /)0 Aes |

than is cold air.
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started a
he fly
occur

I Tt g pid o
high could

icing will at

t 10
the

e

ature a
on

3. How do high and low pressure

4. In what respe

movements?

PHYSICS FORM Q-38

CTICE EXERCISES

when the ground temperature was 20°C., how
could encounter danger of icing?
Uperature)

(

Assume

Ans.,

what would the Centi-

areas originate?

and air
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COMPLETION: Fill each of the following blenks with the one word or term

which makes each statement complete and correct,

According tolthe.Kinetic Theory, all matter is composed of small

5

independent units,; called ;”:yxﬁﬂ%(?,{.uf<; , each of which for

a given pure substance are exactly alike, In a % St

L

. Ny P
. . . / = ¢ -
these small units have almost no motion, in a /(*Q*ilu!«m) their
¥ 4
v

/\\'-

motion is greater, while in a

the velocity of

these small units is great and enableg the gas to exert a (AT A

in all directions, Accorcing to Charles Law, the voluine ofa given sample

S

)
\ ~ ¥ sy
of a gas is s e eV proportional to the éﬂf&q1ﬂﬂv£”{f
AN

temperature if the pressure is held constant, Boyle's Law maintains that,

for a constant temperature, the volume of a given sample of a gas is
—

@ 4 7 )
{ 1vx'f4wr/£Lﬂ_,fJ proportional to the A ‘QTYWV"¢¢MJ{ pressure

on the gas. For a constant temperature, the greater the pressure, the

’LAXQN will be the volume, For a constant pressure, the

lower the temperature, the _._ the volume of a

sample of gas. An brO o vinmtot change is one in which the

volume of gas is allowed to change with pressure without a change in

A

b 4
= /i . & o ° 5 . L 12
temperature., KLtf&Aﬁ;,&r\QQ . Change is one in which the tempera-

tyre is allowed to fluctuate as the volume of the gas changes with a de-
crease or increase in pressure, lhen a column of air rises in the atmo-

sphere, precipitation or cloud formation usually occurs as a direct

result of the decrease in __
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1, A liter of air under a pressure of 76 cm. of mercury was reduced

to a volume of .5 liter. If no temperature change occurred, what
was the final pressure required?

1000 cmggof helium under a pressure of 1033.6 g,/cm2c
pressure is increased to 1267.0 g./cm,? what will then

volume of the same sample of helium?

o ( ', s R ;
o™ : VA Ad
Ans ,____8:;_;_; _______ i

3. A2 liter, air-tight container is filled with air under a pressure

of 15 lb,/inc2 and at a temperature of 2°C., If the temperature
is raised to 27°C, without allowing any of the air to escape, what
pressure will the air then exert against the sides of the con-

tainer?




2-18-/2-mi PRACTICE EXERCISES PHYSICS FORM
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1. TWhat will be the final volume of an original 15 liters of air

if the temperature is raised to 079G, from an original tempera-
ture of 0°C., provided the pressure is kept constant?

)

Ans,

25 liters of air at a temperature of 77°C. are under a pressure
of 1000 mb, What volume will the same sample of air have after
the temperature has been increased to 212°F, and the pressure
has been raised to 2250 millibars?

Ans,

3, That will be the final temperature of a gas which has been
reduced in volume from 4 liters to 1 liter by changing the

pressure from 76 cm, to 300 cm,, if the original temperature
vas 40°C,?

/ .2 .4)

Ans.

Assume 1 liter of air under stendard concitions. What will be
its volume when the temperature is increased to 20°C. and pressure
changed to 57 cm. of mercury? (Standard conditions are 0°C. and

76 cm,)
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1. Matter exists in three states,

Wlater may be changed in form by increasing its =~~~
by decreasing the 2 s e dehiery pressure is kept
constant,

The specific heat of water is
6 - ande el s 8

The heat of fusion of ice
heat of wvaporization of wa

TSR ol _rcalories per
Ler is D Bty calories per
At stangard pressure, water boils at

: Centigrade,

Centigrade
state the process

is called (s 'u > this process 1is
T

is usually due to the presence of
water in the atmosphere,

From nigﬁk to day the maximum change in temperature of air
an ocesmesurface ds selideom oyers = = deprees.

T
>4

later exists in states in the atmosphere.

Weter wapor 1s. — “¥oea = = and acis like nost other

N, O/ obeying ‘the natural laws of
as 1ong as the concentration is normal,

i b b e

Wlater gets into the air by the process o"«“
5 I
precipitation is a result of the process e

If a volume of air has all of the water in it
at a given temperature it is said to be_A;_HLA
this phenomenon is the direct- cause of all _
: : )
Air will, within certain limifs, hold more water as ts tempera-

ture is __ 1AL IRofvwn O ‘fi:?.?:;lé

1%
The process of sublimation in the atmosphere causes U AAnA

clouds and 7000 A —~ fogs,




PRACTICE EXERCISES PHYSIC FORM Q=43

> difference in method of formation of snow and fog?

sublimation?
super~cooled water? What flying hazards does

How m

any calories of heat would be required to raise 100
O icess

t 0°C, to water vapor (steam) at 140°C,?

Ans, ) %
7

L. How much heat would be required to raise 100 pounds of ice at
-30°F. to A5°F,.?
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1, COMPLETION: The dew point is the temperature to which air must

be __s (pressure constant) in order

for condensation to begin. Three methods for &xpressing humi-

dity are A o _ humidity, A

(RN 4D ARl — e e S

humidity and /AT humidity.

humidity is the ratio of the amount of water actually contained
by the atmosphere to the amount it could possibly contein at
the same temperature; it is always expressed as a percent. The
two general classification of clouds are A

2
4

AP tnid o« Three instruments used for measuring

humidity are

and =

What is precipitation?. What relation does saturation bear to it?

Explain the principle and operation of the hair hygrometer,

What is a sling psychrometer? How is it used? Upon what
principles is its use based?

Give several different examples of hydrometeors and explain
the formation of each,
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RLTT
1, If the wet-bulb thermometer of a psychrometer indicates a dzw

point of 10°C, when the dry-bulb indicates an air temperature
of 25°C,, what is the relative humidity of the air tested? (See

Table VI, pp. 111)

2, (a) If one kilogram of air at 15°C. contains 5.25 g. of water,
what is the relative humidity?

/s

(b) Specific humidity?

=y
v

e 0

117

/s

(a)mwm.éﬁiij. :
£ & n (W
B DD 2ng

3. The dew point of a sample of air was found to be 32°F. TWhat was

the Specific Humidity of the sample of air?
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COMMON UNITS OF NMEASURLMENT AND DIMENSIONAL RELATIONS

I. FUNDAMENTAL UNITS
A, Linear Measure

1. U. S. Standard Measure

12 inches (in.)

2t

5280 ft.
6080 ft.

i Foob (fus)

1 yard (yd.)

1 statute mile (mi.)

1 nautical mile (naut. mi.)

PR e

1l

Metric Units

1 meter (m,) = 100 centimeters (cm.) = 1000 millimeters (mm. )
1000 m, = 1 kilometer (km.)

Important Relations

1

Fleems

A et

T2 Skl

S mas

Al At

1 nautical mile

B 30 ing

$3980 iy

2.54 cm.

1.6 km,

30.48 cm.

1.15 statute miles

I

(IR st

Weight
1. Avoirdupois

16 ounces (oz.) = 1 pound (1b.)
2000 1b. =ton:

Metric Units

1 gram (g.) = 1000 milligrams (mg.)
1000 g. = 1 kilogram (kg.)

(A gram is the weight of one cm,3 of water at its
greatest density).

Important Relations

1 1b, = 454 g. = 454 ke.
500 b 1 T
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II. DERIVsD UNITS
A, Surface Measure (Areas)

1., 144 scuare inches (in.,2) = 1 square foot (ft.%)

A%

2. Metric system of surface imeasures is cetermined by
squaring each unit in the linear table.

3 A in~- 6/ on”
B, Volumetric Measures (Capacity)

1. 172¢ cubic inches (in.3) = 1 cubic foot (ft.3)
g £t.3 = 7,48 gallons (gal.)
8 pints = 4 quarts (qt.) = 1 gal. = 231 in,3

Volumetric measures in metric system are determined
cubing each unit in linear table.

Also 1000 cubic centimeters (cm.2) = 1 liter (1.)

3. 1 liter = 1.06 quarts

C, Temperature Centigrade Absolute Fahrenheit
C. A or K 10
B.P. of water 100° 33° 2129

]

:100°C = 100°A

§
Freezing ‘
Point of Water. 0%

i

ino
10

A ¢ | 8 R (Msgnituce oniy)
flor conversions: Fe = 1,6 0, + 32
C,

+ 273

i

Ao
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Density: Density of a body or substance is the ratio of
its weight to its volume.

2 2 { g 2 2
Density of water at 4°C. ‘is 'l gram per cm,- (g./cm./) or
rI/)
(6B Ao g 2

4 : :
Densishy: off aiw s - 0013 g,/cm,’ or .06 lba/ftej. (Actually
.075)

Force

A 1-1b, force is the force exerted at sea level by gravity
on a one-pound mass.

A poundal of force is the force required to accelerate a
freely moving one-lb, mass by 1 ft./sec./sec,

1 1b. of force = 32 poundals

A gram of force is the force exerted by gravity at sea
level and a one-gram mass,

A dyne of force is the force requirec to accelerate a
freely moving one-gram mass by 1 cm./sec./sec.

Pressure (Force“per unit of area)
1 in. of mercury = A4S lb./in.2 = 34 mb.
1 1b./in.? = 70.3 g./cm.?
1 milliber (mb.) = 1000 dynes/cm.?

Normal Atmospheric Pressure at sea level is A7 1b°/in.2

or 76 cm, of mercury or 1033.6 g./cm.2 or 1013,2 mb,

Pover (Vork per unit of time)

550 ft.-1b. of vwork per second (ft.-1b./sec.)
1 joule of work per second

1 kilowatt (kw.)

746 watts = J746 k..

1 horsepower (h.p.)
1 watt

1000 watts

b,

nouounn

Velocity (Distance per unit of time)

60 mi./hr, = 88 ft./sec. or 1 mi./hr. = g% ft./sec,




seconds;
acceleration,
m.p.h./sec

(d) 6.6 ft./sec./sec.

PHYSICS IO
boal

hCBGOLOlOUY’

PHYSICS FCRE Q-6:
of periment; 2.
. Pilot can not get
B a0 rt 6. (o
per 1000 £t.; ©.

PHYSICS FORM Q-7:
same effect as a sit
2, effective compon
acting on it is zero;
to produce motion. 5.
tional pull (Poun"qls
meta Walse: b, Frues

M1
s Tevies

i lr»

s
"'1/[,’ G 5

no control

s thunder
icient ox
(GI0I) SEwis
0. 25,000 il ll
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called
ooc

~hq1

more

/r
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a
3 ORMM (D5

-

DODT

PHYSICS FORM Q-11: 1,.177-17S 1b. at 206°-208°; 2, 20-23 1b

PHYSICS FORM Q-12: I. 1. True; 2. I lﬂe S 11@0; Lis
6. dmner Il 2200m o.h, s Tl o5 & /ue(

PHYSIEES BEORM Q=32 /8t 8 - see .’
b 0 £t jsec,

EORM O-1/4: 1. 158/ £t\5-2,
.53 sec.: 081./5 ft./sec,

PHYSICS
= cl
Chiele)

o

PHYSICS FORM Q-15: 1. (a) 2480 ft.;
3" ]7/‘) ﬁ.L
PHYSTCS FORM Q-16: 1. 32 ft./sec./sec,
(because this is the acceleration of

(b)8l6. ol 3. (a) 200,000 pounuu_g

PHYSICS FORM Q-17: 1. 400 f£t,32. 1296 £t,.33. 35,355 sec.
Lo 1206

PHYSICS FORM Q-18: 1, 1200 fG. 1b.;

PHYSICS FORM Q=19 1. 1,600,000 ft. poundals or 50,000 ft.

o 1808 h.p,; 3, 1,36 cee,

PHYSICS FORM Q-20: 1, (a) 15,625,000,000 ergs; (b) 1562.5 ;
2. 390.63 watts; 3. (a) 300,000 £t. 1b, (D) 136.5U h,p.

D G, P 5
3 /q UUO 000

PHYSICS FORM Q-22 : 20.4 cm.; (b) 1 joule;
3. (a) 500,000, 000 £h. 1b.; ; '

PHYSICS FORM Q-23: (ﬂ\ 1200 £t
(b) 13.56 Ft,/scc,; , 000,000

HYSICS

slight 3. Indefinitelys
because of their weight;
T incheslor cm,

ressure in all directions; S
creases the weight of the fluid;

fluid is transmitted equally in all

IS ]
pounas

joules;
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small piston; F2 is force on large piston; Al and A2 are cross

sectional area of small and large pistons r1 and r2 as radii of
small and large pistons. 12. 40 1b.; 13, (a) 3920.7 1b.

(b) 8.67 1b./in.?

PHYSICS FORM Q-25: 1. Licuid, gas; 2. Liquids; 3. expanded

4o pressure; 5. unit of area; 6, scalar; 7. increases; 8, com-

pressed; . 30 1b, 10. (a) 124,800 1b.; 10. (b) 624 1b./ft.2;

it

11. 124.8 1b./75.%; 12. (a) 8.6 1b./in.2; (b) 4.3 1b./in%;
(c) 645 1b./irR; (3) 3920.7 1b.

PHYSICS FORV Q-26: 1. Less; 2. 6 g./cm.3 or 37.4 1b./ft.3
3. 1240 1b,.; 4. 71.12 cm, or 952 mb. 5, 1013.2; 6. high, low;
7. less; decreases; &, 29.02; 76; 1013.2 mbsse 9 VT Th,

PHYSTICS FORM Q-27: 1. The densities of the body and the flndds
2., Ken, Fortin, Fortin is adjustable; 3. Change in pressure per
unit of distance; 4. See Text P. 53; 5. (a) 998.4 1b.; (b) S9¢.4;
(c) 66 £, or & in,

PHYSICS FORM @-28: 1, Hydrostatics is the study of fluids at resti
hydrodynamics deals with fluids in motion; 2., ecual; 3. cross-sectional
areas; 4. pressure; 5. Bernoulli; 6, pitot; 7. less; §. carburetor
pre-heater; 9. more; 10, 5 ft./sec. 11, 7S5.76 cm./min. or 13.26

cm, /sec,

PHYSICS FORIM Q-29: 1. 152 m.p.h. 2, 200,64 mi./hr. 3. 155,1 mi./hr.

PHYSICS WORM Q-30: 1, 1000 gram cm, or 980,000 ergs; 2, 20,000,000
ergs or 2 joules; 3, 100,000 ft. poundals or 3125 ft, 1b,

PHYSIGS FOIM Q-31: 1, 1ift, drag, thrust; 2, 1ift; 3. drag; 4. 1if
drag; 5. fin, stabalizer; 6. rudder, elevator; 7. oropeller, Iift,
drag; &, compass,air speed indicator, altimeter, bank and turn
incicator, rate of climb indicctor, clock; TRUE-FALSE SECTION:

1. False; 2, False; 3. False,

PHYSTCS FORM Q-32: 1, True; 2. True; 3. True; 4. True; 5. True;
& truos 7, hue; &, True; 9, True: 10, Truey 1}, False;
19 = (a). 960=¢2t,; (b) less.




PHYSICS FORII S-7

HYSICS IPOLM G=33 I. 1. temperature; 2, heat; 3, expand; /. tem-
peratu’e‘ acdation; 6. conduction; 7. tempera ture; &. difference;
O Bal 5 o highy 11, low; II. See Text; III. heat o gained
equalu h ] Gilve 05 i son & i

PHYSICS FORM Q-34: 1. a, O 6o CH.: ¢, T s D a6 .67°C.
e -7 220 7c, =25.,8°C.:- 3. a. 305280 . "73°A Sic, 288000
4. 83.33°C.; 5, ,7S2 in. or ,Q6b ft,

PHYSICB FCRM ;i cal, =276
(b

6.5 ¢cal,; 3. () 8 85°C &
)

(b) 2 ; ) 513.02 cal. 4. 2,03 B.T.U.

BHYSICS FORI 0-36: 1, 1S,21°C,: 2. 6C 20396 5 30 39,8 /i (H) Hoow

is total energy of a substance cue Lo kinetic energy of its mole-
cules, . Temverature is the average: kinetic energy of the molecules
of the substance of the extent of concentration of heat in the
substance, (b) Specific heat is amount of heat required to raise one
gram of a substance one degree Centigrace

PHYSICS FORI 0-37: 1. Sun; 2, raciation, convection, conduction;
3. absorber, absorber; /, wave motion, light rays; 5, insolationg

(5 eWeVLuion 7. 1.94, constant, 1.5; 8, 43; 9, Cumuliform clouds,
dust vhirls: 10, 29° Cg, icing; 11, conduction; 12, less,

PHYSICS ORI Q-38: 10,000 ft.; 2..40°C.; 3. See Text; 4. See Text,
PHYSICS FORM 0-~39: Molecules, solid, liquid, gas, pressure, directly,

absolute, 1nv0“folv absolute, less, less isotheral aciabatic, tem-
perature,

9

PHYSICS FORM 0-40s 1. 152 cm.; 2. £15.5 cm, 3, 16.35

PHYSICS FORL Q~41: 20,331,
4o 143

2188/ 1. . 5. 35 dgee

5

PHYSICS F'O:M Q-42: 1. Solid, liquid, gas; 2. solid, liquid, gas;

3. pre ssule, temperature ; 4° one, ,5, 43 blo= 90 el = 5/0 coll

6, 16090, 090, - 7. Jog -6 subllmatlon Dry ice; 9, super-cooled;
020 11, Three; 12, a gas, gases; Gaseu, 13. evaporation; condensa-
tion: 1/, saiur ubea,precipitatlon; 15, increases; 16, Jeie;

ice,

PHYSICS 1Onli Q=43s 1. See Text; 2. See Text 3. 15,20 Teail;
A L OO B T e 4,737,600 cal

PHYSICS FORM Q-44: See Text,

PHYSICS TORM Q-45: 1. 38.87%; 2. 50%; 3. See Table v,
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First Hour
Paragraphs 1, 12-16 inc.
@-sheets 1,2, 3, /.
pp. 20-21, problems 1, 2, 3, 4, 10-15
Second Hour
Paragraphs 2~11 inc. (except i anc j
Q-sheets 5, 6.
pp. 11, all questions.
Third Hour
Paragrephs 1%, 1&; 20 a, b; ¢,
Gg~-sheets 7, G,

Fourth Hour

Paragrephs 18, 1S b, c (disregard use of cosine).

Q-sheets 9, 10 11,

PD. 32=33, probillens=2, 37,
Fifth Hour

Paragraphs 21-2/ inc.

B=stieetsc 12213 0 155

PP. 43=44, problems 1,
Sixth Hour

Paragraphs 22 d, e,

G~sheets 16, 17.

PPs. 43=4l, problem ©,

Seventh Hour

Review of Hours 1 -~ 6

Eighth Hour

Examination: Hours 1 - 6,
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Ninth Hour
IM 1-233: Paragraphs 057 ks
Workbook: Q-sheets 18, 1¢, 20,
M 1-233: pp. 61, Questions 1,
Tenth Hour
IM 1-233: Paragraphs 41-45,
Workbook: Q-s s 21, 22, 23 (except 3 on Q-23).
EN-1=233:" pp. 61, probiens 2 3. 6 9.
Eleventh Hour
IM 1-233: Paragraphs 27-29, 31
Vorkbooks Q-sheets 24, 25,
IM 1-233: pp. 54, problems 1, 2.
Twelfth Hour
IM 1-233: Paragraphs 30, 32-39,
Viorkbook: Q-sheets 26, 27,
IM 1-233: pp. 54, problems 3, 5, 6,

Thirteenth Hour

TM 1-233: Paragraphs 46-49.

Workbooks Q-sheets 28, 2¢, 30,
Fourteenth Hour
Workbook: O=sheets Sl 80
Fifteenth Hour
Review of Hours 9 -~ 14,

Sixteenth Hour

Examination: Hours 9 - 1/




TM 1-233: Paragraphs 6/-

Workbook :

™M 1-233:

Twentieth Hour

aphs &0

IM 1-233:

florkbook

Twent S e
fwenty-secona







