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AIRLINE TRANSPORT PILOT (AIRPLANE) WRITTEN TEST GUIDE 
INTRODUCTION 

In a continuing effort to provide guidance and 
assistance, the Federal Aviation Administration offers 
this test guide to applicants who are preparing for 
the Airline Transport Pilot (Airplane) Written Test. 
It supersedes (AC 61-18A) issued in 1966, and is 
issued as Advisory Circular 61-18B. 

The guide describes the type and scope of aero- 
nautical knowledge covered by the written test, in- 
cludes study material, lists appropriate references for 
study, and presents sample test questions. As a 
further convenience to the applicant, those portions 
of the present Federal Aviation Regulations concerning 
general eligibility and aeronautical experience require- 
ments for the certificate have been included. Appli- 
cants should be aware, however, that regulations are 
subject to amendment. Any question regarding the 
urrency of these quoted regulation excerpts may be 

ecked with the appropriate FAA office. 
The written test for the Airline Transport Pilot 

(Airplane) Certificate places major emphasis on the 
specific requirements and duties of an airline transport 
pilot, in accordance with the requirements stipulated 
in Federal Aviation Regulations, Part 61. This test 
guide outlines the aeronautical knowledge needed to 
obtain an Airline Transport Pilot Certificate and 
stresses requirements relating specifically to airline 
operations. Pilots wishing to acquire this certificate 
only for its advantage to them in their line of aviation 
activity must expect to be examined on the same 
basis as an applicant seeking the certificate for use 
in an airline pilot’s job. 

a h  

ELlGlBlLlTY REQUIREMENTS FOR CERTIFICATE 

The following excerpts from the Federal Aviation 
Regulations Part 61, pertaining to eligibility, are 
given for the convenience of the applicant. 

0 61.141 Eligibility requirements: general. 

cate, a person must- 
To he eligible for an airline transport pilot certifi- 

(a) Be at least 23 years of age: 
(h) Be of good moral character: 

(c) Be able to read, write, and understand the 
English language and speak it without accent or 
impediment of speech that would interfere with two- 
way radio conversation; 

(d) Be a high school graduate, or its equivalent 
in the Administrator’s opinion, based on the appli- 
cant’s general experience and aeronautical experience, 
knowledge, and skill ; 

(e) Have a first-class medical certificate issued 
under Part 67 of this chapter within the 6 months 
before the date he applies; and 

( f )  Comply with the sections of this Part that 
apply to the rating he seeks. 

5 61.143 Airplane rating: aeronaulical knowl- 

An applicant for an airline transport pilot certifi- 
cate with an airplane rating must, after meeting the 
requirements of 3 61.141 (except paragraph (a) 
thereof) and 5 61.145, pass a written test on- 

(a) The sections of this Part relating to airline 
transport pilots and Part 121, subpart C of Part 65, 
and 5 91.1 through 5 91.9 and subpart B of Part 91 
of this chapter, and so much of Parts 21 and 25 of 
this chapter as relate to the operations of air carrier 
aircraft; 

(h)  The fundamentals of air navigation and use 
of formulas, instruments, and other navigational aids, 
both in aircraft and on the ground, that are necessary 
for navigating aircraft by instruments; 

(c) The general system of weather wllection and 
dissemination ; 

(d) Weather maps weather forecasting, and 
weather sequence abbreviations, symbols, and nomen- 
clature; 

(e) Elementary meteorology, including knowledge 
of cyclones as associated with fronts; 

( f )  Cloud forms; 
(g) Department of Commerce Weather Bureau 

Circular N, “Manual of Surface Observations”, as 
amended; 

(h) Weather conditions, including icing conditions 
and upper-air winds, that affect aeronautical activities; 

edge. 
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(i) Air navigation facilities used on Federal air- 
wa)-s, including rotatine beacons. course lights. radio 
ranges, and radio marker bracons: 

( j )  Information from airplane weather observations 
and meteorological data rrported from observations 
made by pilots on air carrier flights: 

(k) The influence of terrain on meteorological 
conditions and derelapmenk and their relation to 
air carrier Right operations: 

(I) Radio communication procedure in aircraft 
operations; and 

(m)  Basic principles of loading and ireight dis- 
tribution and their effect on flight characteristics 

5 61.145 Airplane rating: aeronautical experi- 

(a) An applicant for an airline transport pilot 
certificate with an airplane rating must hold a corn- 
mercial pilot certificate or a foreign airline transport 
pilot or commercial pilot license without limitations, 
issued hi- a member state of ICiO. or he must he a 
pilot in an Armed Force of the Cnited Stater; whose 
military experience qualifies him for a commercial 
pilot certificate under 5 61.31 of this Part. 

(b) An applicant must hare had 
(1) At least 250 hours of flight time as pilot- 

in-command. or as copilot performing the duties 
and functions of a pilot-in-command under the 
supenision of a pilot-in-command. or an>- combi- 
nation thereof. at least 100 hours of which were 
cross.countr)- time and 25 hours of which were 
night flight time: and 

(2 )  At least 1200 hours of flight time as a pilot 
within the 8 years before the date he applies. in- 
cluding at least- 

(i) 5 hours within the 60 days before the 

(ii) 500 hours of cross-count? Right time; 
(iii) 100 hours of night flight time; and 
( i r i  i5 hours of actual or simulated instru- 

ment time. at least 50 hours of which were in 
actual flight. 

Flight time used to meet the rrquirements of sub. 
paragraph (1) of this paragraph ma>- also be used 
to meet the requirements of subparaFaph (2) of this 
paragraph. 

( c )  If an applicant vith l e s  than 250 hours of 
pilot-in-command time othznrise meets the require. 
ments of paragraph (b )  11) of this sction. his cer. 
tificate will be endorwd "Holder does not meet the 
pilot-in-command flight experience requirements of 
ICAO," as prescribed b!- article 39 of the "Convention 

ence. 

date he applies; 
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on International Cir-il Aviation." Whenever he pre- 
sents satisfactmi- writtm pridence that he has a 
cumulatpd the 250 hours of pilot.in-command timr, 
he is entitled to a new certificate xithout the en- 
dorsement. 

9, 

TYPE OF TEST 

The Airline Transport Pilot (Airplane) Written 
Test is an integrated, single-section type which takes 
a practical, operational approach to the problems 
that arise in planning and conducting air transport 
operations. Test items present a progression of prob- 
lems from flight planning to arriral at destination. 

When the applicant takes the test, appropriate 
planning materials are issued to him in a supple- 
mentary booklet. Similar materials are included in 
this test guide for illustratire purposes. 

Test Items a n d  Scoring 

Test items are of the multiple-choice type, similar 
to those shown in the sample test in this guide. 

The applicant marks his answers an a special sheet. 
He should read the directions very carefully before 
beginning the test. Incomplete or erroneous personal 
information entered on the scorine sheet delays the 

I 

scoring process. 
The passing grade is 7051,. All answer sheets ar 

graded by a computer which is programmed to indi 
cate the areas missed. It prints the subject matter 
codes on the test result form, so that the applicant 
can determine the areas in which he had difficulty. 
A subject matter outline is mailed with the test result 
form. An applicant must presmt this form (AC 
Form 8060-37) for a flight test or for retesting if he 
fails the written test. 

Taking the Test 

The written test may be taken at FAA Flight 
Standards District Offices and other designated places. 
After completing the test, the applicant must surrender 
the answer sheet (together with the supplementary 
booklet and any papers used for computations or 
notations) to the proctor before leaving the test room. 

When taking the test. the applicant should keep in 
mind these points: 

1. Each question or problem should he mad care- 
fully before looking at the possible answers. The 
applicant should clearly understand the problem be- 
fore attempting to salre it. 

2. After formulating his own answer. the applicant 
should then dctrrminr vhich of the altcrnatires mos 



nearly corresponds with his answer. The answer 

e 3. From the answers given, it may appear that 
there is more than one possible answer; however, should then be reconsidered. 
there is only one answer that is correct and complete. 
The other answers either are incomplete or are de- 
rived from popular misconceptions. 

4. If a particular test item proves di5cult, it is 
best to proceed to another question. After the less 
difficult questions have been answered, the others 

hosen should completely resolve the problem. 

5. Do not make any marks in the test booklet 07 

the supplementary booklet of information. 
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REFERENCE MATERIALS 
The following list of publications and materials is provided for the bendit of people who wish to pre- 

Except for charts, all of these itrms may be obtained from the Superintendent of 
Trxtbooks and othrr rrferrnce materials are also available 

It is the responsibility of each applicant to obtain study materials ap- 

pare for the written tcat. 
Documents. C.S. Gaiernmmt Printing 0 5 c e .  
from man! commercial publishers. 
propriate to his needs. 

Federal Aviation Regulotions (FAR): 

References listed were available at the time this publication went to press. 

Part 1-Definitions and Abbreviations _~~.~__~.~.~_.~.~~__.~~ S0.35 
Part SAimvor tb iness  Standards: Transport Category Airplanes 2.25 
Part 61-Certification: Pilots and Flight Instructors __.._.______ .70 
Part il-Designation of Federal Airways, Controlled Airspace, and 

Reporting Points ________.___.._.__________________ .20 
Part iLEstablishment of Jet Routes _.-_____.________________ .20 
Part 9 1 4 n e r a l  Operating and Flight Rules _-____.___._______ .70 
Part 9i-Standard Instrument Approach Procedures ____.____.__ .20 
Part 121-Certification and Operations: Air Carriers and Commer- 

cial Operators of Large Aircraft _._-____.__._.____._ 1.50 

Airman's lnforrnotion Manual (AIM1 

@ Part 1. Basic Right Manual and ATC Procedures; issued quart+- annual subscription-$2.00. 
Aerodynamics for Nova1 Aviators, S.4VAIR OLL8OT40 (63.50). This publication presents elements 

of arrodmamics of interrst to all pilots. 
Aviation Weather .4C O M  (S2.25i. This comprehensive handbook explains basic mrteorology from the 

riewpoint of thr pilot's needs. 
These charts provide necessary aeronautical information 

for enroute instrument navigation in the established airway structure. 
Indiridual charts gire drtailed information on 

procedure for each t?pe of approach at the airport. 

The stud)- materials listpd. except the charts, may be obtained hy sending a check or money order to: 

Enroute High Altitude Charts (35 c m t s  each). 

lnstrurnenf Approach Procedure Charts (10 cents each).  

How to Obtain Reference Materials: 

Suprrintendent of Documents 
US. Garernment Printing 0 5 c e  
Washington. D.C. 2 W 2  

Distribution Division C 4  
Coast and Geodetic Survey 
Rockville. hlaqland 20852 

Charts may be obtained at your local airport or by  sending a check or money order to: 
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AERONAUTICAL KNOWLEDGE COVERED BY THE 
WRITTEN TEST 

1. Federal Aviation Regulations 
A. Parts 1 and 61: 

1. General definitions (1.1). 
2. Abbreviations and symbols (1.2). 
3. Pilot logbooks: Airline Transport Pilots (61.41). 
4. Medical certificates: duration (61.43). 
5. Recent flight experience: Airline Transport (61 .47~  and e ) .  

B. Parts 91 and 97: 
1. General Operating and Flight Rules (91.1 through 91.9). 
2. Compliance with ATC clearances and instructions (91.75). 
3. ATC light signals (91.77). 
4. Operating on or in the vicinity of an airport (91.85 through 91.89). 
5. Positive control and Jet advisory areas (91.97 and 91.99). 
6. Visual Flight Rules (91.105 through (91.109). 
7. Instrument Flight Rules (91.115 through 91.1129). 
8. Standard Instrument Approach Procedures (97.1 through 97.5). a C. Parts 25 and 121. Airplane Performance and Equipment Requirements: Transport Category Air- 

planes: 
1. Performance: reciprocating engine powered airplanes (121.171 through 121.187). 
2. Performance: turbine engine powered airplanes (121.189 through 121.197). 
3. Fire protection (25.851 through 25.857). 
4. Carriage of cargo in passenger compartments (121.285). 
5. Instrument and Equipment Requirements (121.301 through 121.310; 121.313 through 121.325). 
6. Supplemental oxygen: reciprocating engine powered airplanes (121.327 through 121.331). 
7. Supplemental oxygen: turbine engine powered airplanes (121.329 and 121.333). 
8. Equipment for overwater operations (121.339 and 121.340). 
9. Equipment for operations in icing conditions (121.341). 

10. Flight and Voice recorders (121.343 and 121.359). 
11. Radio equipment (121.345 through 121.351). 

i 12. Airborne weather radar equipment (12 1.357). 
t D. Part 121. Airman and Crewmember requirements; qualification; duty time limitations: 

1. Airman and crewmember requirements (121.381 through 121.391). 
2. Emergency and evacuation duties (121.397). 
3. Initial flight assignments on a particular type of airplane (121.425). 
4. Flight crewmember qualifications (121.433, 121.437 through 121.447). 
5. Flight time limitations (121.471, 121.481, 121.503, and 121.505). 

I 
i 
1 

E. Part 121. Flight Operations: 
1. Responsibility for operational control (121.533 through 121.537). 
2. Operation; flight deck duty, etc. (121.543 through 121.549; 121.587). 
3. Compliance with aDDroved routes and limitations (121.555). 

I. 

4. Emergencies: domestic and flag air  carriers (121.557) 
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5. Engine inoperative: landing; reporting (121.565). 
6. Briefing of passvngrrs (121.571 and 121.573). 
7. 3Iinimum altitudes for use of automatic pilot (121.579). 
8. Closing and locking of flight crew compartment door (121.587). 

Dispatching and Flight Release Rules: 
1. Dispatching and flisht rekase authority (121.591 through 121.597). 
2. Familiarit). with weather conditions (121.599). 
3. Equipment. facilities and service (121.603 through 121.609). 
4. Dispatch and flight release (121.611 through 121.615). 
5. Alternate airport for departure (121.617) and for destination (121.619 through 121.623). 
6. Alternate airport weather minimums (121.625). 
7. Flight in unsafe conditions (121.627 and 121.629). 
8. Dispatch rulrs: ori$nal_ redkpatch or amendment (121.631 through 121.635). 
9. Takroffs from unlisted and alternate airports (121.637). 

10. Fuel supply I 121.639 through 121.645). 
11. Takenff and landing minimums (121.649 through 121,655). 
12. Flight altitude rules (121.657 through 121.661). 
13. Responsibility for dispatch release? load manifest, and flight plan (121.663 through 121.667). 

F. Part 121. 

G. Part 121. Records and Reports: 
1. Dispatch release (121.68i. 121.689, and 121.691). 
2. Disposition of load manifest dispatch release, and flight plans (121.695 and 121.697). 
3. Crewmemher Certificate: International ( 121.723). 

11. Kirman's Information Manual 
A. Basic Flight Manual: 

1. Glossary of .4eronautical Terms. 
2. Air Kavigation Radio Aids. 
3. Airpurl. .4ir Sarigation. and Lighting and Marking Aids. 
4. .4ltimetv-. 
5. Medical Facts for Pilots. 
6. Radar. 
7. Safety of Flight. 
8. Weather. 

1. Preflight. 
2. Departure. 
3. Enroute. 
4. . 4 r r i d  
5. Landing. 
6. General. 
7. Emergency Procedures. 

B. Air Tra5c Control Procedures: 

111. Flight Planning a n d  Air Navigation 
A. A\~iation Weather: 

1. Elementary meteoroloa-. 
2. Air m a w s  and fronts. 
3. Thunderstorms. 
4. Icing hazards and operating procedures. 
5. Common "IFR" producers. 
6. .4riation weather reports. 
7. meather chart-eSurface and Significant weather. 
8. Weather chart-Cpper Air and Constant pressure. 
9. Weather chart-Depiction and Radar Summary. 
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10. Aviation weather forecasts. 
11. High altitude weather features. 
12. Pressure, density, and true altitude details. 

B. Computations: 
1. Flight time enroute. 
2. Required fuel-nronte, reserve, extra. 
3. Actual and allowable payload determination. 
4. Weight and balance--structural limitations. 
5. Weight and balance--location of center of gravity (CG) . 
6. Weight and balance-shifting, adding, o r  removing weight. 
7. Performance charts (graphs) -Reciprocating engine powered airplanes. 
8. Performance charts (graphs)-Turbine engine powered airplanes. 
9. 0ff.course and return to course computations. 

10. Computing wind experienced en rou td i r ec t ion  and velocity. 
11. Wind components--head, tail, cross-wind. 
12. Estimated time of arrival. 
13. Airspeed adjustments to maintain schedule or arrival at  a fix. 
14. Climb requirements--time and rate. 
15. Computing true airspeed using compressibility and temperature corrections. 
16. Computing true airspeed from a given Mach number or Mach number from a given true air- 

17. Range performance-specific range. 
speed. 

IV. Miscellnneous Arens 
A. Coast and Geodetic Survey Charts: 

1. Interpretation fo data on entronte charts. 
2. Interpretation of data on instrument approach charts. 

1. Effect of compressibility on airspeed instrument indications. 
2. Effect of compressibility and heat of friction on temperature instrument indications. 
3. Definition of Mach number and Critical Mach number. 
4. Effect of sweepback-advantages and disadvantages. 
5. Subsonic, transonic, and supersonic flight regimes. 

B. High Speed Aerodynamics: 
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SAMPLE TEST 
The following sample trst is similar in format to 

the official FAA written test. It is important to re- 
member, however, that these ks t  items do not direct 
attention to all of the topics on which you will he 
trsted in the official test. It is for this reason that 
you should concentrate on the section titled “Aero- 
nautical KnowledgP Covered By The Written Test.” 
A knowledge of all of the topics presented, not just 
the ability to answer these few sample test items, 
should be your goal as you prepare for the written 
test. 

The increased performance of present day transport 
category aircraft requires greater rmphasis on high- 
altitude meteorology, high-speed aerodynamics, and 
turbine equipment. Applicants should, therefore, ex- 
pect to encounter test items dealing with these areas 
in the written test. 

Answers to the sample test items are given at the 
nd of the test in a separate section, which includes 

NoTE.-The reader should be aware that the sample 
test items are based on regulations and procedures in 
effect at the time of preparation of this guide. Similar 
test items in the official FAA written fests should always 
be answered in terms of current regulations and pro. 
cedures. 

s n analysis of each test item. 

Situation 
You are an airline captain, employed by Lunar 

Airlines, whose home base is Denver, Colorado. The 
company is a certificated air carrier, authorized to 
operate in scheduled air transportation under the 
provisions of Part 121 of the Federal Aviation Regu- 
lations. 

The crew scheduling office assigns you to Flight 
45, which operatrs hetwren Denver, Colorado, and 
Minneapolis, Minnrsata. As pilot.in-command, you 
are expected to make judgments based upon compli- 
ance with pertinent regulations, good operating pro- 
cedures, and information supplied with this test. 
1. As pilot-in-command of this flight, your recent ex- 
perience (within the preceding 90 days), must include 
at least- 

1--6 hours of flight duty in a similar type air- 
craft. a 

2-3 takeoffs a n d  3 landings in any type of 

3-5 takeoffs and 5 landings to a full stop in a 

P 3  takeoffs and 3 landings in the same type 

2. The pilot who is to serve as second-in-command 
of Flight 45 must hold- 

aircraft. 

similar type aircraft. 

of aircraft. 

1-An airline transport pilot certificate. 
2-A commerrial pilot certificate only. 
3-At least a commercial pilot certificate and 

&An airline transport pilot certificate and ap- 

3. The date of your last proficiency check is December 
20. Your next scheduled proficiency check may be 
given as early a+ 

1-June 1. 
2-June 20. 
3-May 1. 
&May 20. 

instrument rating. 

propriate ratings. 

4. Choose the correct statements from the list below 
regarding emergency equipment. 

A. Protective breathing equipment, or smoke masks, 
must be provided for each flight crewmember on duty. 

B. Flight crewmembers need only be aware of the 
location of emergency equipment in the immediate 
flight deck area. 

C. Each crewmember must have readily available 
a flashlight in good working order. 

D. A hand fire extinguisher must be provided on 
the flight deck for use by the flight crew. 

E. A crash ax is not required in this operation. 
F. All passenger mxrgmcy exit markings must he 

capable of illumination by the main lighting system 
for night operations only. 

1-A, C, D. 
2-A, D, F. 
3-B, E, F. 
L B ,  C, E. 

5. Which cargo compartment requires a built-in fire 
extinguishing system? 

1-Class A. 
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2--Class B. 
Laass c. 
M a s s  D. 

6. The duty aircraft dispatcher briefs yon on the 
weather affecting this flight by directing your atten- 
tion to the surface weather map. Choose the correct 
statements from the list below. (See Appendix, 
Figure 7) 

A. The barometric pressure at  Denver (40ON.; 
105°W.) has fallen 7 millibars in the past 3 hours. 

B. A stationary front is just east of Omaha. 
(41OX.; 95OW.) 

C. Barometric presure at Minneapolis (&ON.; 
93OW.) is 1012.7 millibars. 

D. Sky is obscured at Korth Platte. (41"N.; 
100OW.) 

I-A and D 
2-B and C 
L B  and D 
P A  and C 

7. Which of the following terms describes the flow 
of air in a low-pressure system? 

1-Converging and descending. 
2-Diverging and descending. 
SConre rg ing  and a s n d i n g .  
&Diverging and assnding. 

8. An aircraft is maintaining a constant pressure 
altitude of 18,000 feet between 35ON.; 120°W. and 
4 0 O N . ;  75OW. The true altitude of the aircraft will 
(see Appendix, Figure 8)- 

l 4 e c r e a s e .  
2-increass, then decrease. 
%increase. 
U e c r e a s s ,  then increase. 

9. With respect to temperatures at the level of the 
polar tropopause, temperatures at the tropical tropo- 
pause level a r e -  

l - u d d e r .  
2-warmer. 
%the Same. 

hider in the winter. 
10. Refer to the area forecat (FA DEN) in the 
Appendix, page 31). Which of the following state- 
ments is correct? 

1-A polar cold front will become stationary in 
southern Minnesnta. 

Z - h c a l  freezing drizzle is forecast for north- 
western Kansas. 

&Northern portions of Minnesota are forecast 
to have occasional ceiling 1500 overcast with 
light snow showers. 

&The outlook is for not much change in ceilings 
north of the Pacific front. 

11. Referring to the terminal forecasts (FT-1, 
pendix, page 31),  which statement is correct? 

1-The Denver (DEN) visibility is forecast to 
be occasionally restricted by light fog. 

2-The surface wind at Minneapolis (MSP) is 
forecast to be from 340" at 12 knots after 
14002. 

%The ceiling at Sioux Falls (FSD) is forecast 
to he 8,000 feet for the entire forecast period. 

P T h e  visibility is given in nautical miles, but 
omitted if over 8 miles. 

12. Select the statement which correctly interprets 
certain elements of the surface weather observation 
at 15002. 

1-The ceiling at MSP is estimated to he 3,500 

2-The surface wind at OMA is reported to be 

%The barometric pressure at FSD is 996.0 

(See Appendix, page 32). 

feet. 

4 knots from 60°. 

millibars. 
&The drizzle at  DEN began at 14352. 

13. For this IFR operation, regulations specify that 
the weather conditions at the destination airport must 
he at or above authorized m i n i m u m s  

1-prior to departure. 
2-at the estimated time of arrival. 
&during the entire flight. 
&during the period 2 hours prior to 2 hours 

after, the estimated time of arrival. 
* * l * *  

Flight 45 is scheduled to depart Denver at 1530 
Greenwich Mean Time on Friday, January 26. With 
your crew, you report to the dispatch o5ce at  1430 
GMT. 

Flight planning data for this flight is outlined below: 
Altitude _ _ _ _ _ _ _ _ _ _ _ _ _ _  Flight Level 190. 
Route ____.___________ J60 OMA, J21 MSP. 
Alternate Airport ____._ Not required. 

You are to complete the flight plan from Denver to 
Minneapolis. Compute the time from takeoff to the 
Minneapolis-St. Paul International Airport, rounding 
off the leg times to the nearest minute. Appropriate 
chart segments for this routing are in the Appendix, 
Figures 3 and 4. Airplane flight planning data is 
in the Appendix, page 25. Use 97,000 pounds for 
the estimated TOCW; interpolate to arrive at thc 
correct rate of climb and cruise airspeeds. 

Nom.-There are a wide variety of Right plan and/or 
The flight time analysis Right log farm in current use. 
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form used in Figure 22 is not intended to be an opera- 
tional form. It is used here for an orderly presentation 
of flight planning data. Similar forms are made available 
to applicants when they take the official written test. 
Applicants may use these forms or any other Right plan- 
ning form of their selection. 

/ / * * a *  

14. The computed flight time from takeoff at Denver 
to the Minneapolis-St. Paul International Airport i s  

1-2 hours, 42 minutes. 
2-2 hours, 22 minutes. 
3-2 hours, 10 minutes. 
4 1 2  hours, 50 minutes. 

1 4 , 1 7 5  pounds. 
2-7,750 pounds. 
3-7,150 pounds. 
6 5 , 5 7 5  pounds. 

15. The weight of the fuel required for this flight i s  

16. In view of the fuel calculations previously made 
and assuming no operating limitations, what is the 
maximum allowable gross weight for this flight? (See 
Appendix, Aircraft Particulars, for aircraft weights.) 

1- 97,000 pounds. 
2- 98,535 pounds. 
3--100,240 pounds. 
P 97,865 pounds. 

7. Based on the previous fuel load calculations, what es the maximum allowable payload for Flight 45? 
1-31,700 pounds. 
2-26,700 pounds. 
3-30,925 pounds. 
4129,925 pounds. 

18. The actual payload far Flight 45 consist; of the 
following : 

Passengers ___.__._._ 14,450 pounds. 
Baggage and cargo .__ 8,500 pounds. 

What is the actual takeoff gross weight? 
149,915 pounds. 
2-93.665 pounds. 
3-91,360 pounds. 
-1-95,240 pounds. 

19. Assume that you desire to carry more fuel, what 
is the maximum additional fuel that can be loaded? 

1-8,750 pounds. 
2-5,000 pounds. 
%3,425 pounds. 
P 7 , 1 7 5  pounds. 

20. You review the weight and balance manifest and 
note that the center of gravity for the actual takeoff 
gross weight is located 436 inches aft of the datum 

Y 

What is the equivalent location in terms of 

11 

percent of the mean aerodynamic chord? 
pendix, Aircraft Particulars.) 

(See Ap- 

1-20s MAC. 
2-25% MAC. 
3-27% MAC. 
4133Yo MAC. 

21. Assume a takeoff weight of 100,000 pounds with 
the C.G. located at 25y0 MAC. Five hundred pounds 
of cargo is shifted from the aft cargo compartment 
to the forward cargo compartment. The new C.G. 
location i s  

1-21.5% MAC. 
2-22.174, MAC. 
3-23.570 MAC. 
L27 .5Y0  MAC. 

22. In  the event of engine failure at the V, speed, the 
aircraft must be capable of attaining a height of 50 
feet before passing the end of the runway and, there- 
after, to clear all obstacles by- 

1-50 feet vertically and 300 feet horizontally. 
2-50 feet vertically without banking. 
%At least 50 feet vertically and 300 feet hori- 

&At least 50 feet vertically or 200 feet hori- 

23. The maximum permissible crosswind component 
for takeoff and landing applicable to this aircraft is 
25 knots. Assuming a runway heading of 045' 
(Variation 10°E), which of the following tower re- 
ported winds would cause this limitation to be ex- 
ceeded? 

zontally within the airport boundaries. 

zontally within the airport boundaries. 

1-010°/35 knots. 
2--090°/40 knots. 
3-100°/25 knots. 
41020°/50 knots. 

24. The maintenance department releases the Flight 
45 aircraft to the operations department. Which 
procedure is applicable? 

1-A separate release form must be prepared. 
2-An appropriate entry must be made in the 

aircraft log. 
3-An appropriate entry may be made in the 

aircraft log or a separate release form may 
be issued. 

&The release may be made verbally. 
25. Which statement is correct with regard to opera- 
tions within positive control areas? 

I-Aircraft are operated under IFR at a specific 
flight level assigned by ATC. 

2-Radio equipment must be capable of pro- 
viding direct pilot/controller communication. 



%Aircraft must be equipped with a coded radar 

&All of the above. 
beacon transponder. 

26. You are anticipating moderate icing in douds 
and precipitation over the eastern sector of the route. 
Which statement is correct? 

1-Frost can form in flight when a warm air- 
craft climbs from a zone of above freezing 
temperatures to a zone of subzero tempera- 
tures. 

2 4 l a z e  ice is the most serious form of ice as 
it is very di@icult to remove. 

?.-Carburetor icing cannot occur in doudless 
skies. 

&Rime ice is transparent and has a glassy 
surface. 

27. Assume that you shut down No. 1 engine due to 
low .oil pressure. Which of the following courses of 
action are you, as pilot-in-command of this flight, 
expected to adopt in conformance with regulations? 

1-Proceed to the nearest suitable airport in 

2-Return to departure point. 
&Proceed to destination. 
&Proceed to an  airport of your selection if, 

upon consideration of certain factors, you 
believe such action to be safe. 

28. Determine the at-erage wind experienced between 
Hayes Center (HCT) and Omaha (OMA) using the 
data below: (See Appendix, Figure 4.) 

Time between HCT and OMA _ _ _ _ _  50 minutes. 
Average TAS ___...________._.__ 258 knots. 
Average MC _._._.____________._ 070O. 
Average MH to maintain course _ _ _  069O. 
Average variation . .___.______.__ 100E. 

1-250°/25 knots. 
2-270°/30 knots. 
3-240°/35 knots. 
4---060°/30 knots. 

point of time. 

T h e  average wind is approximately 

29. On the basis of the wind computed in the previous 
test item with no change in TAS, the at-erage compass 
heading to stay on course leaving OMA is (variation 
PE . ;  deviation 3W.)- 

1 4 2 2 0 .  
2 4 2 7 O .  
-120. 
4-4040. 

30. Assume a pressure altitude of 19,000 feet. At 
what temperature ralue \rill the density altitude he 
the same as the pressure altitude? 

1- -26°C. 
2- -19'C. 
3- -30%. 
P -23OC. 

31. As you pass OMA, ATC requests that you reduce 
speed so as to cross the 294 Radial of Fort Dodge 
(FOD) in 25 minutes. Compute the IAS which must 
be maintained to comply with this request using the 
data below: 

Distance to FOD 294 Radial _ _ _ _ _ _  108 miles. 
Pressure altitude _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  19,000 feet. 
Airspeed position and instrument 

correction . . . . . . . . . . . . . . . . . . . .  + 5  knots. 
Indicated. Outside Air Temperature - - 14°C. 
Temperature rise _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6%. 
Compressibility correction ____.___ - 1 knot. 
Tailwind component _.-_____-____ 30 knots. 

1-171 knots. 
2-165 knots. 
3-162 knots. 
4 1 1 7 5  knots. 

The required IAS is- 

32. Assume that a flight departs on the 060 radial of 
the Sioux Falls VORTAC. How many nautical miles 
to the right of the centerline of Airway J30 is the 
flight after flying a distance of 48 nautical miles? 

1- 7. 
2-12. ~ 

3-21. 
P 1 0 .  

* s * * s  

Test Items 33 through 42 pertain to certain features 
of high altitude and ocean operations. 

33. The speed of sound in the atmosphere is a func- 
tion of- 

* * * * *  

1-Air temperature. 
2-Pressure altitude. 
3-Density altitude. 
&True altitude. 

34. Mach numher is the relationship of the speed of 
sound t o -  

1-us. 
2-TAS. 
3-CAS. 
P I A S .  

35. An aircraft is cruising at 35,000 feet at TAS 485 
knots. The speed of sound at  this altitude is 576.6 
knots. What is the Mach number? 

1-Mach 1.0 
2-Mach 0.212 
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36. 

3-Mach 0.88 
&Mach 0.84 

An aircraft establishes 8 2  Mach cruise at pressure 
altitude 33,000 feet. 
What is the TAS? 

1 4 6 6  knots. 
2 4 5  knots. 
3 4 6 2  knots. 
4 1 1 7 1  knots. 

37. Determine the specific range of an airplalanr: using 
the following data: 

Ambient temperature is -6O’C. 

Flight level __._._..______.__._ 250 
Outside air temperature .____--.. -2OOC. 
Cruise speed ._.__._.____.__-_. Mach .84 
Fuel Row ______._..______.____ 9.800 Ibs./hr. 

1-51 Nautical Air MiIes/1,000 Ihs. fuel. 
2-53 Nautical Air Miles/1,000 Ibs. fuel. 
3 4 2  Nautical Air Miles/1,000 Ibs. fuel. 
4-58 Nautical Air Miles/1,000 Ibs. fuel. 

38. Which of the following phrases correctly describes 
“critical Mach number”? 

1-Boundary between transonic and supersonic 

2-Limiting level flight cruise speed. 
3-Boundary between subsonic and transonic 

Row. 

flow. 0 &Maximum design dive speed. 
39. What effect does the use of a swept wing haw 
an “critical Mach number” when compared to a 
straight wing? 

1-Decreases critical Mach number. 
2-Critical Mach number remains constant-no 

3-Decreases critical Mach number as altitude 

P l n c r e a s e s  critical Mach number. 

effect. 

increases. 

40. Significant weather charts are drawn to show the 
weather between the surface and 400 millibar level, 
and between the 400 millibar and 150 millibar levels. 
(See Appendix, Figurrs 10 and 11). Which state- 
ment regarding an ocean Right on the great circle 
route between JFK and LPPT is correct? 

1-Freezing level is helow 5,000 feet over the 
entire route. 

2-Flight helaw the 400 millibar level will aroid 
all areas of clear air turbulencr. 

3-Flight ahoie the 400 millibar level will be 
free 01 clouds except for isolated ch’s near 
4 0 0 ~ .  .. ...  

&Layered clouds will he encountered above the 
4,OO millibar level in the vicinity of 4OOW. 

41. Wind. direction and speed at the 300 millihar 
level at 37ON.; 55oW. is approximately (see Appendix, 
Figure 12) 

1-230°/80 knots. 
2-210°/100 knots. 
3-250°/80 knots. 
P23O0/1O0 knots. 

42. Refer to the Tropopause-Vertical Wind Shear 
Chart (see Appendix, Figure 13). The tropopause 
at 45ON.; 45OW. is shown to be at 

1-250 millibars. 
2-275 millihars. 
3-300 millibars. 
4-325 millibars. 

* * * a *  

The following test items are based on the per- 
formance charts in the Appendix. These charts have 
been excerpted from FAA-Approved Airplane Flight 
Manuals for turhojet transport type aircraft. Sample 
problems are included in the Appendix material. 

Charts such as these portray the performance char- 
acteristics of the particular airplane as they are 
influenced by operating variables. These include run- 
way slope or gradient, wind, field elevation, and 
temperature. In turbojet aircraft the effect of anti- 
icing system operation is also considered. 

It should be noted that individual airlines and op- 
rrators use these charts to develop other charts and 
tables uf varying format to fit the needs of their 
service. 

* I * * *  

Use the fallowing data as needed for test items 

Pressure altitude ..____.._.__.____- 3000 feet 
Outside Air Temperature __.-..-..-. -5°C 
Flaps ._.__._____._.__.._._______ 150 

43. What is the EPR setting for number 2 engine 
with anti-ice ON? 

1-2.07. 
2-2.04. 
3-2.10. 
4-2.05. 

4,3 through 45: (See Appendix, Figure 15) 

44. What is the V, speed at 150,000 pounds with 
C.G. at 14%? 

1-133 knots. 
2-1139 knots. 
3-127 knots. 
4-118 knots. 

1-145 knots. 
2-150 knots. 

45. What is the V, speed at 155,000 pounds? 



s 1 4 0  knots. 
6 1 4 8  knots. 

46. Determine the maximum permissible gross weight 
at brake release using the following data: (See Ap- 
pendix, Figure 16.) 

Anti-skid-OX, KO= B r a k d N ,  C.G.-Aft 14%. 
FIap+lj3. 

Runway leneh  available 8.500 feet. 
Wind 20 kts. headwind. 

Average takeoff EPR 1.90. 
Airport pressure altitude Zoo0 feet. 
Outside air temperature +80°F. 

Runway slope 1°C UP. 

1-158,000 pounds. 
2--153,500 pounds. 
3-156.500 pounds. 
P151,OOO pounds. 

47. Which of the following is the correct relation of 
temperature to International Standard .4tmosphere 
( ISA)  at 20.000 feet? (Se? Appendix. Figure 14.) 

1-+0ScC.=ISA +31."C. 
2--0S0C.=ISA C15OC. 
%- 30°C.=ISA -05°C. 
4-C10°C.=IS.4 +30°C. 

48. Compute the trip time and fuel required using 
the following data: (See Appendix, Figure 17.) 

Trip distance _..__..._ 1.400 nautical ground 
miles. 

Landing grass weight _ _  130,000 pounds. 
Average wind ______._ 30 knots headwind. 
Altitude ..._..___..__ FL 290. 
Outside air temperature -30% 

1-3:00 and 28,400 pounds. 
2-2:45 and 24,800 pounds. 
S 3 : 2 5  and 32,800 pounds. 
4-3r10 and 31,000 pounds. 

49. Determine the airplane gross weight at the start 
of cruise altitude. (See Appendix, Figures 18 and 20) 

Field elevation _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Sea level. 
Cruise altitude _ _ _ _ _ _ _ _ _ _ _ _ r _ _ _  FL 350. 
Temperature deviation from ISA - i 5 T .  
Gross weight at brake release _ _ _ _  150,847 pounds. 

1--145,426 pounds. 
2-144,509 pounds. 
3-143,619 pounds. 
4--146,920 pounds. 

50. At 1605 GMT, the airplane gross weight is 150,000 
pounds at 30,000 feet in Mach .82 cruise. Compute 
the gross weight at 1800 GMT using the data below 
(See Appendix, Figure 21) : 

Outside air temperature .._._.___ -40%. 
Wind component (tailwind) ._._- +20 knots. 

The gross weiKht at 1800 GMT i s  
I - 

1-135,000 pounds. 
2--130,000 pounds. 
5--132,980 pounds. 
6131,460 pounds. 

a 
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ANALYSES OF ANSWERS TO SAMPLE TEST ITEMS 
,tern Ansuer Relcranrr 

1-141 

2-13] 

3-13] 

The re-fermce is FAR 121.439. 

The reference is FAR 121.437. 

The reference is FAR 121.433(c). 
The proficiency check may he administered at any 
time during the month preceding or following the 
month in which it becomes due. Earliest date is, 
therefore, May 1. 

4 - 1 1  1 
The following comments pertain to the lettered state- 
ments: 

A. Correct; the reference is FAR 121.337. 
B. Incorrect; flight crewmembers must be aware 

of the location of all emergency equipment used in 
tchmg and evacuation. Reference is FAR 121.416. a '  C. Corrprt as statrd; the refrrence is FAR 121.549. 
D. Correct as stated; the reference is FAR 121.309 

E. Incorrect; a crash an must be carried. The 

F. Incorrect; the lighting source must he inde- 
The reference 

(c) (2). 

reference is FAR 121.309(e). 

pendent of the main lighting system. 
is FAR 121.310(c). 

5-(31 
The reference is FAR 121.221(d) ( 2 ) .  

&I21 
The following comments pertain to the lettered state- 
ments: 

A. Incorrect; the barometric pressure has fallen 
.7 millibars in the past 3 hours. 

B. Correct; the front is a stationary front. 
C. Correct; the last 3 digits only of the barometric 

pressure (excluding the decimal point) are listed nn 
the chart. 

D. Incorrect; the sky coverage is four-tenths. 

7-13) 
The net flow of air about a low center is inward, 
toward low pressure. This convergence can only he 
accompanied by a resultant ascending flow. 

15 
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8-131 
The height contour at 35ON.; 120°W. is 18,100 feet 
increasing to 18,600 feet at 40°N.; 75"W. 

9-11 1 
The tropical tropopause is higher than the polar 
tropopause. In view of the normal decrease in tem- 
perature with altitude in the troposphere, the tem- 
perature is, therefore, colder at the tropical tropopause. 

10-131 
The following comments pertain to the numbered 
statemenb: 

1. Incorrect; the Polar cold front in southern Min- 
nesota will overtake the Pacific cold front and become 
stationary from east central Iowa to the border of 
northern Kansas. 

2. Incorrect; Z d  -means very light freezing drizzle. 
3. Correct; northern portion of Minnesota is fore- 

cast to have occasional ceiling 1,500 feet, overcast, 
with light snow showers. 

4. Incorrect; the outlook is for not much change 
south of the Pacific front. 

1 1-12) 
The following comments pertain to the numhered 
statements : 

1. Incorrect; the Denver visibility is forecast to be 
occasionally restricted by very light snow and mod- 
erate fog. 

2. Correct; the Minneapolis surface wind 3412 is 
decoded to read 340°/12 knots. 

3. Incorrect; the ceiling at Sioux Falls is forecast 
to he occasionally 1,500 feet broken clouds. 

4. Incorrect; the visibility is given in statute miles 
and fractions. 

12-14] 
The following comments pertain to the numhered 
statements : 

1. Incorrect; the ceiling at MSP is estimated to 
be 10,000 feet. 

2. Incorrect; the surface wind at OMA is 40°/6 
knots. 
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15-(21 
The time and fuel summar)- is reproduced below: -_ Enroute ...._._...._._ ~ ...__.. 2:32/6.11~ lbs. 

Reserve ...._.___....___.___.- 0:45/1.5i5 Ibs. 
T O I ~  _..__.___...__._.___...-- 3:27/7,750 ibs. 

1&121 
The maximum allovable takeoff ~ o s ,  weight should 
not exceed the turn of the enroute fuel weight and 
the maximum allowable landing ~ o s s  xreight. 

Maximum .Wowable LGm- _._._._. 92.360 Ibs. 
Enroute fuel burn ._._..._.._._... 6.1i5 Ibs. 

Maximum TOG'S .___...______._ 98,535 Ibs. 
17-121 
The maximum alloirablr pa)-load is the difference 
between the masimum allowable Zero Fuel Weight 
and the Basic Operating X-eight. 

hIaximum Allmrable ZF'S .__..._. 87.360 Ibs. 
Basic Oprrating X-eizht ...~ _..... 60.660 Ibs. 
Maximum Allowable Pa>-load __..._ 26.i00 Ibs. 

Basic operating weight .-~ ...__..__ 60,660 Ibs. 
Pavload _...___.._._._.__._..~.. 22.950 Ibs. 

18-131 

0800 1 191 j 263 I MO;-ZO 

023- 1 196 ! 266 i 2Ui / -20  
_____ 

ZFW _.___.._.___._._.._.______ 83,610 Ibs. 
Fuel load ...__._._._..___.___..~ t . 1 ~ 0  Ibs. 

TOGW __._._..__.._._._..______ 91.360 ibs. 

- -_ 

19-14] 
The reserve fuel will itill br aboard at destination, 

s; 1 ", 0:22 .... 1,375 

240 0:48 1 :30 1,680 

260 0 5 2  2 :22 1,820 
__--______ 

yl Mice.TOGW 

3,755 

5,575 

6,175 

97,000 
95,625 

93,245 

91,425 

90,825 

so the reserve fuel weight added to the ZFW for this 
flight will make a LGW of 85,185 pounds. 

Maximum Allowable LGW __._.._. 92,360 Ibs. 
Actual LGW __._._.____.______._ 85,185 Ibs. 

Additional fuel _.____._____._____ 7,175 Ibs. '. 
2 6 ( 2 1  
Since the LEMAC is known, I Y ~  can determine the 
relative position of the C.G. on the MAC, in this case, 
41 inches aft of the LEh'IAC. Dividing this value by 
the MAC (163 inches) and multiplying by 100 yields 
the C.G. location in terms of prrcent of MAC. 

21-131 
The problem can be solved on the slide rule side of 
your computer by using the following ratio: 

Weight moved C.G. movement 

Gross weight Distance moved 
. .  . .  

The C.G. mores a distance of 2.5 inches in this ease, 
resulting in a new location of 23.5% MAC. 

22-141 
The reference is FAR 121.177. 

23-(21 
Note that runway headings and tower reported winds 
are in terms of magnetic direction. 

2 L ( 3 1  
The reference is FAR 121.709. 

25-14] 
The reference is FAR 91.97. 1 e 
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#E:f)erence is Aviation Weather, AC O M ,  Chapter 
12. 
27-14) 
The reference is FAR 121.565. 

28-121 
The time interval between HCT and OMA is 50 min- 
utes for the distance of 240 n.m. Groundspeed, is, 
therefore, 288 knots. Application of variation to 
magnetic course and magnetic heading precedes the 
solution outlined below: 

True Heading ____._._________------ 079' 
True Course _.___.__._._._.____.___ 080' 
Groundspeed __._._.___..-.-.-..-.-. 288 knots 
TAS _._.._._......________________ 258 knots 

Using the wind side of the computer, the resultant 
wind is 270°/30 knots. 

29-13] 
The magnetic course leaving OMA on J21 is 015'. 
After converting to true direction, the following facts 
are known: 

True Course _._______________ 0 2 3 O  
TAS ______.__.______________ 258 knots 
W/V .._._..___._.__._._____ 270°/30 knots 

esultant solution yields: 
True Heading ._.._.______.__.______ 017O 
Groundspeed ___.__.______._________ 269 knots 

Application of variation and deviation to the true 
heading yields compass heading 012O. 

30-141 
When existing temperature is the same as standard 
at a particular pressure altitude, density and pressure 
altitude are equal. In this case the temperature is 
-23%. 

31-12] 
The distance of 108 nautical miles must he covered 
in 25 minutes. Groundspeed is, therefore, 259 knots. 
The tailwind component of 30 knots requires a TAS 
of 229 knots, Computer solution yields EAS 169 
knots. Application of compressibility and position 
corrections with reversed signs yields IAS 165 knots. 

32-141 
The angle change between the course radial 048 and 
the 060 radial is 12O. Set up on the computer using 
the square grid; the resultant answer is 10 nautical 
miles, The problem can be worked more accurately 
using the sine law to solve the right triangle; some 
comnuter instruction booklets oresent urohlems illus- 

@ 

trating the use of the sine function. a 

Itern Anmcr  Rcfermcr 

33-11 I 
The speed of sound is the rate at which small pressure 
disturbances are propagated through the air and this 
propagation speed is solely a function of temperature. 

34-12] 
The relationship is ' expressed as the ratio between 
the TAS and the speed df sound. 

35-14) 
Mach 0.84 results from dividing TAS (485 knots) 
by speed of sound (576.6 knots). 

36-11 1 
The speed of sound is a function of temperature, so 
most computers have a Mach Index arrow marked 
on the computer. Far this problem, set - 6 O O C .  over 
the Mach Index arrow; over 82 on the time scale, 
read 466 knots on the distance scale. 

37-12) 
Convert Mach .84 to TAS (520 knots). Air miles 
flown in 1 hour is 520 nautical miles. Dividing by 
.98 (thousands of pounds) yields 53 NAM/1,000 
pounds. 

38-13] 
The Mach number which produces first evidence of 
local sonic flow is the critical Mach number. It is, 
therefore, described as the boundary hehveen suh- 
sonic and transonic flow. 

39-14] 
The velocity component of the free air stream per- 
pendicular to the leading edge of the swept wing 
is reduced as a result of the sweep angle of the wings. 
One of the effects of this sweep angle is to increase 
the critical Mach number. 

4 G l 3 1  
The chart reference for abbreviations and symbols 
used on prognostic weather charts is Appendix 111, 
Aviation Weather, AC 00-6. 

1. Incorrect; the freezing level starts at 5,000 feet 

2. Incorrect; clear air turbulence will he encoun- 

3. Correct as indicated on chart in Figure 11. 
4. Incorrect; Cumulonimbus clouds are indicated 

and increases to almost 10,000 feet. 

tered from 18"W. to 16OW. 

at 4OoW. 

41-13 
Wind flows approximately parallel to the solid con- 
tour lines; wind speed is shown by the dashed lines 
referred to as isotachs, i.e., lines of equal wind speed. 
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4 2 2 3 1  
The Tropopause-Vertical Wind Shear Chart, when 
used in conjunction with the 300 millibar chart, pro- 
vides wind and temperature information-vertically 
and horizontally-within the layer from 300 millibars 
to 150 millibars at intervals of 2 knots/I,OOO feet, 
this chart: 

a. Intersections of the tropopause in 50 millibar 
intervals from 300 to 150. Standard heights of the 
pressure surfaces are given in the inset box at the 
bottom of the chart. 

b. Mean vertical wind shear for the layer from 300 
to 150 millibars at intervals of 2 knots/l ,OOO feet, 
shown by dashed lines. The mean vertical wind 
shear is an arithmetic mean of the forecast values vf 
the shear below and above the la>-er of maximum 
wind. It is not drawn for values less than 2 knots. 

c. Tropopause and 150-millibar level temperatures 
are endosed in rectangles and circles, respectively. 

-21 
Enter EPR table in Figure 15. For pressure altitude 
3,000 feet and temperature -05’K., the EPR is 2.07. 
The “anti-ice Oz” correction of .03 from the inset 
table at upper right reduces the EFR to 2.04. Note 
that the uncorrected EPR d u e  of 2.Oi at -5% is 
also limiting between sea l e d  and 10,000 feet. Also 
observe that at a given pressure altitude the EPR 
may he further limited as shown at the bottom of 
the table opposite the entp-  “ X 4 X  EPR FOR COLDER 
TEMP .4T PRESS ALT.” For example, at P.A. 
3,000 feet and -2OT.. the uncorrected EPR is 2.15. 
The “MAX E P R  for this colder temperature is 
limited, however, to 2.10. as shown at the bonom of 
the table. 
44-13) 
Temperature value of -5% is found in the first 
column opposite the presum altitude “3 to 5” brackct. 
Drop vertically down to the 1So FLAPS bracket and 
read V, 127 knots opposite the gross weight value of 
150,000 pounds. Since the C.G. is at 14% and the 
gross weight is less than 160,000 pounds, the correc- 
tion referred to at the bottom of the table is not 
applicable. 
45-11 I 
Interpolate between 150,WO and 160,000 pounds to 
determine the proper V2 speed. 
4 6 1 2 1  
Refer to the explanation aswciated with Figure 16 
for a description of RUhTAY and CLIMB limitations 
on gross weight. In this situation, the RUNWAY 

Iirrn A-cr Re,L.Zme 

LIMIT establishes the maximum permissible gro 
weight at brake release under the stated condition!@ 
Note that when the REF (reference) line lies within 
a range of values, entry is always made first to the 
REF line. For instance, in the plotted example, had 
the temperature been given as +40°F.-rather than 
f8S0F.-the dashed guide line would have sloped 
upward to the left from the REF line to intersect the 
+4O0F. line. This would result in a gross weight 
at brake release of 136,500 pounds, rather than 
132,000 pounds. 
47-13] 
This chart relates actual Outside Air Temperature 
(OAT) at a given pressure altitude to the value in 
the International Standard Atmosphere (ISA). In  
this example, at 20,000 feet pressure altitude, an 
OAT of - 3 O O C .  is ISA -0SoC., meaning 5OC. less 
than-r colder than-the standard value. On some 
performance charts this value is listed as ISA DEV. 

48-14] 
Use the plotted example to determine the trip time 
and trip fuel based on the given data. Note that the 
final entry for trip time involves relating the OAT of 
-3OOC. at 29,000 feet pressure altitude to ISA. From 
Figure 14, the ISA Dev is + 12OC. 
49-12) 
Fuel burn from brake release to climb speed at sea 
level is found in Figure 18 (847 pounds). Start 
climb weight is, therefore, 150,000 pounds. Fuel 
burn to 35,000 feet from Figure 20 is 5,491 pounds. 
Gross weight at start of cruise is 144,509 pounds. 
5 0 4 3 )  
Refer to Figure 21 in the Appendix for the first gross 
weight bracket between 150,000 pounds and 145,000 
pounds at -4OoC., the starting total fuel flow is at the 
rate of 9,126 pounds per hour. Solution is outlined 
in the following table: 

Total Clock 
Grou Fuel Flrel Time Time 
Weight B”* Flour Interval 116051 

~ 

150,000 

145,000 

14O,ooo 

5,000 9,126 33’ 1638 

5,000 8,943 34‘ 1712 

5,000 8,769 34’ 17% 

2,010 8,604 14’ 1800 
135,000 

132,990 
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* 
APPENDIX 

This section contains supplementary data necessary for use with the sample test. 
Additional material of value to the applicant for the Airline Transport Pilot (Air- 
plane) Written Test is also included. 
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PHYSIOLOGICAL TRAINING 

The following articles concerning Hypoxia and Hyperventilation are excerpted from the Physiological 
Training Manual of the Civil Aeromedical Institute (CAM]). If further information is desired, write the 
Chief, Physiological Operations and Training Section, Civil Aeromedical Institute, FAA Aeronautical Center, 
P.O. Box 25082, Oklahoma City, Oklahoma 73125. 

Hypoxio 
It can be the most dangerous physical 

flying problem due to its insidious onset. Hypoxia, therefore, is one of the basic and most vital problems 
to the aviator. 

The degree of hypoxia 
depends upon the reduction of the partial pressure of oxygen in the air sacs. This reduction of oxygen 
pressure becomes apparent in the Physiological Deficient Zone which extends from about 12,000 feet to 
50,000 feet. The 
amount of oxygen in the cells may become inadequate due to various conditions. 

The most important single characteristic of hypoxia at altitude is that if the aircrew member is en- 
grassed in his duties, he may not notice the effect that hypoxia is having on his body. Each person will 
experience his individual symptoms of hypoxia; therefore, in order to detect hypoxia, you must know your 
reactions. 

Hypoxia is probably our most important physiological problem. 

He must completely understand its causes, effects, prevention, and treatment. 
Hypoxia can be defined as a lack of su5cient oxygen available to the body cells. 

Interference with the supply of oxygen to the cells of the body affects normal processes. 

Some of the common symptoms to look for are: 
1. An increased breathing rate. 
2. Light-headed or dizzy sensations. 
3. Tingling or warm sensations. 
4. Sweating. 
5. Loss of vision or reduced vision; sleepiness. 
6. Cyanosis. 
7. Behavior changes. 
Time of Useful Consciousness (T.U.C.) is the time from the onset of hypoxia until deterioration of the 

individual’s Pffective performance. At altitudes below 30,000 feet this time may differ from the time of 
total consciousness (the time it takes to “pass-out”) considerably. Above 35,000 feet the times become 
closer and eventually coincide for all practical purposes. Various factors will determine T.U.C., some of 
which are: 

(Blue coloring of skin, fingernails, and lips) 

1. Altitude. 
2. Rate of Ascent. 
3. Physical Activity. 
4. Day-to-Day Factors. Physical fitness or ability to tolerate hypoxia will change from day to day; 

therefore, changing your T.U.C. 
The following T.U.C.’s given for various altitudes represent average times without supplemental oxygen: 

T.U.C. decreases with increasing altitude. 
In general, the faster the rate, the shorter theT.U.C. 

Exercise decreases T.U.C. considerably. 

lS18,000 feet __.__._.____..._____.-.--. 30 minutes or more. 
22,000 feet -_____-_______________________  
25,000 feet .__._________.________________ 

28,000 feet _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
30,000 feet ---_-___-_-___________________ 
35,000 feet _________.______....__________ 

5 to 10 minutes. 
3 to 5 minutes. 
2% to 3 minutes. 
1 to 2 minutes. 
30 to 60 seconds. 

An immediate realization of your hypoxic symptoms and the obtaining of a proper amount of supple- 
mental oxygen by emergency oxygen equipment procedures are necessary to combat hypaxia. 
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If oxygen is administered within a matter of three to five minutes to a person who is unconscious 
from hypoxia I P P O ~ - P ~ -  i+ u+nill~- rapid and complete. However, a hyporic rroction m a y  bc followed by 
a state of shock during which there is a weak pulse, sweating, low blood pressure, and pooling of blood in 
dilated capillaries. 

HypeNentikIiion 

The respiratory center of thr brain reacts to the amount of carbon dioxide found in the blood stream. 
When you are in a physically relased state. the amount of carbon dioxide in your blood stimulates the 
respirator). center and !-our breathing rate is stabilized at about 12 to 16 bkaths a minute. When physical 
activity occur% the bod>- cells use more ox>-grn and more carbon dioxide is produced. Excessive carbon 
dioxide enters the blood and consequentl>- the respiratory center responds to this excess. Breathing in- 
creases in depth and rate to remot-e the excess carbon dioxide. When the excess is removed, the respira- 
tory center changes the breathing back to normal. 

The same process is inrolred rvhm a maximum effort is made to hold the brcath. While the breath is 
being held, the body cells rontinue to manufacture carbon dioxide which enters the blood. The amount in 
the blood finall)- becomes 50 great that in spite of conscious efforts, the respiratory Center overrides it and 
breathing is resumed. 

Hyperventilation, o r  orerbreathing. is a disturbance of respiration that may occur in individuals as a 
result of physical exertion. emotional tension, or anxiety. It is a condition in which the respiratory rate 
and depth are abnormally increassd. This results in an excessive lass of carbon dioxide from the lungs, 
lowering the normal carbon dioxide tension of 40 mm Hg. The most common symptoms are dizziness, 
hot and cold =nations. tingling of the hands, legs, and feet, tetany, nausea, sleepiness, and, finally, uncon- 
sciousness. After becoming unconscious, the breathing rate will be exceedinglj- low until enough carbon 
dioxide is produced to stimulate the respiratory center. Hyperventilation is a normal response to hypoxia. 
How-ever. the excesive breathing does little goad. Hyperventilation combined with hyporia is rery serious. 

Should srmptoms occur which you cannot definitely identify as either hypoxia or hyperventilation, the 
following steps should be taken : 

Check your o p g e n  equipment immediately and put the regulator on 1007~ oxygen. 
After three or four deep breaths of oxygen, the symptoms should improve markedly. if the condition 

If  the qmptoms persist. you should consciously slow your breathing rate to an abnormally slow rate 

This condition r$-ill require the usual treatment for shock. 

experienced \,-as hyoaia .  

for 30 to lj seconds, and then resume )-our breathing at a normal rate. 

I Recowr>- from hypaxia is extremely rapid.) 

FIRE PROTECTION 
Types of fires: 
Class A fires-Fires in ordinary combustible materials where the quenching and cooling effects of 

quantities of water, or solutions containing large percentages of water, are of first im- 
portance. 

Class B f i r e j F i r e s  in flammable liquids, greases, etc., where a blanketing effect is essential. 
Class C fire+-Fires in electrical equipment, where the use of a nonconducting extinguishing agent is 

Airworthiness Standards: Transport Category Airplanes 
Airplanes certificated as Transport Category Airplanes must comply with the following requirements 

of first importance. 

for hand fire extinpishers: 
n igh t  deck-a t  least 1. 
Pavenger compartment-determined hy passenger capacity. 

Pl7Senger copadq Minimum number eztinguirhers 

7 through 30 ____..__________._______________________ 1 
31 through 60 ____.__._.________._____________________ 2 
61 or more __._____________._______________________--- 3 
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DEFII~ITIONS 

0 Speed of sound-the speed at which sound waves trarel through a medium which is solely a function 

Mach number-the ratio of the true airspeed to the speed of sound. 
of temperature. 

Mach No. (M) = True Airspeed (TAS) 
SDeed of Sound 

i Speed of SoundeMach 1.00 

i 
Subsonic-less than the speed of sound. 
Transonic-airflow on aircraft components may be partly subsonic and partly supersonic. Mach num- 

Supersonic-definite supersonic airflow on all parts of the aircraft, Mach numbers from 1.20 to 5.00. 
Hypersonic-Mach numbers above 5.00. 
Critical Mach number-the highest flight speed possible without supersonic flow over any part of the 

Mean Aerodynamic Chord (MAC)-is the mean chord of the wing which is established by the manu- 

Specific range-is the nautical miles of flying distance per pound of fuel. The specific range can be 

bers from 0.75 to 1.20. 

aircraft. 

facturer for engineering design and weight and balance purposes. 

defined by the following relationships: 
nautical miles nautical milesfir. 

specific range = or 
t lbs. of fuel lbs. of fuelhr. 

velocity, knots 

fuel flow, Ibs.fir. 
thus, specific range= 

Because of high fuel flow in jet aircraft, specific range is usually expressed as nautical air miles per 

Clearway-xpressed in terms of a clearway plane, extending from the end of the runway with an  up- 

Stoplr-a--an a r ~ a  beyond the runway, not less in width than the runway, for use in decelerating the 

Takeoff Distance-The greater of: 
1. The horizontal distance from the point of brake release to a point where the airplane attains a 

2. 1.15 times the horizontal distance from the point of brake release to the point where the airplane 

The takeoff distance available, used in entering the chart, is the sum of the runway length plus the 
The length of the clearway used must not be greater than 

1,000 Ibs. of fuel. 

ward slope not exceeding 1.25 percent, above which no  object nor any terrain protrudes. 

airplane during an aborted takeoff. 

(N.A.M./1,000 Ibs.) 

A stopway can be used for increasing the accelerate-stop distance. 

height of 35 feet abose the takeoff surface, assuming an  engine failure at the V, speed, or 

attains a height of 35 feet above the takeoff surface with all engines operating. 

actual or maximum allowable clearway length. 
one-half the length of the runway. 

Takeoff Run-The greater of: 

1. The horizontal distance from the point of brake release to a point equidistant between the lift-off 
point and the point where the airplane attains a height of 35 feet above the takeoff surface, assuming an 
engine failure at V, speed, or 

2.  1.15 times the horizontal distance from the point of brake release to a point equidistant between the 
lift& point and the point where the airplane attains a height of 35 feet above the takeoff surface with 
all engines operating. 

The takeoff run, used in entering the chart, must not exceed the length of the runway. 
Accelerate-Stop Distance-The horizontal distance to accelerate from a standing start to the V, speed 

and thereafter, assuming an engine failure at this speed, to bring the airplane to a full stop. The accelerate- 
stop distance, used in entering the chart, must not exceed the length of the runway plus the length of the 
stopway. a 23 



Balanced Field Len&-The condition where the takeoff distance is equal to the acceleratestop dis- 
tance. 

equal. 

This distance must not exceed the length of the runway. 
Unbalanced Field Len,d-The condition where the takeoff distance and accelerate-stop distance are not I 

i AIRCRAFT PARTICULARS 

Fuel System 

first, then the alternates in accordance with prescribed procedures. 
All fuel must he distributed equally on both sides of the aircraft. All main tanks must be equally fdled 

Total capaciv: 3 , W  gallons 
Fuel weight: 6 pounds per gallon 
Number of tanks: 8 

Tmks Capocity - - 
1 and 4 main - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  360 gal. each 
1 and 4 alternates ______________-_________________  520 gal. each 
2 and 3 main __________._________________________ 510 gal. each 
2 and 3 alternates ______._______-___._____________ 530 gal. each 

Fuel dumping facilities are provided for the emergency jettisoning of fuel in flight to decrease airplane 
gross weight. A standpipe is installed in each main tank so that when all possible fuel is jettisoned, in level 
flight, sufficient fuel tiill remain in the main tanks for 45 minutes of flight at 7570 of rated MET0 power. 
(Ref: FAR 25.1001) 

Total time to jettison from full tanks (3,840 gal.) to standpipes (420 gal.) is 7.6 minutes. 

Basic operating weight _____.___.-____-.-______________ 60,660 
4 

Basic operating weight indudes the following items: 
1. Airplane empty weight. 
2. Flight crew. 
3. Flight attendants. 
4. Crew baggage. 
5. Food and be%-erage. 
6. Engine oil. 
7. AD1 fluid. 

Weight and Balance Data 

A range of center 
of graritj- (C.G.) movement must he computed prior to each flight for Take05 Gross Weight down to the 
Zero Fuel Weight (ZFV.1. 

i 

The aircraft must be loaded in accordance with approved weight distribution tables. 

m-hen a point is listed as a station, it means inches aft of the datum line. 
Mean Aerodynamic Chord (MAC) : 164 inches 
Leading edge of MAC (LE3L4C) : station 395 
C.G. Limits: 

Gear up: Forward C.G.. 13% MAC; Aft C.G., 33% MAC 
Gear dotin: Forward C.G., 14.6% MAC; aft  C.G., 33% MAC 

Kose gear station: 40 
Main gear station: 470 
Forward cargo compartment: 

Maximum allowable load ______.___..____ 5,700 pounds 0 



I 
I 

i 
I 

i 
1 

* 
! 

Average station ___________---_-____----  230 . 
Maximum allowable load _._.__._____--.- 3,400 pounds 
Average station ____.____._______._.____ 730 

1 and 4 Main tank station __._.__.____._.- 460 
1 and 4 Alternate tank station .-.---______.- 449 
2 and 3 Main tank station ________-_-_--.- 441 
2 and 3 Alternate tank station ________-_--_-  449 

Aft cargo compartment: 

Flight Planning Data 

Toke05 
Gross 

Weight 
11,000 1br.l 

105 
100 
95 
90 

CLIMB TABLE 
AtWLZge Climb 

Rote Speed 
of Climb Indicated 
Ft./Min. 1lASI Kts 

550 160 
600 160 
650 160 
700 160 

Total 
Fuel 

Flow 
1Lbs.Hr.l 

3,750 
3,750 
3,750 
3,750 

CRUISE CHART 
Flight Gross Weight (1,000 L b d  Total Fuel 

95 90 Flow 1LbdHr.I  Level 105 I00 
lndicoted Airspeed-Knots 

180 183 188 193 198 2,100 
190 180 185 190 195 2,100 
200 177 182 187 192 2,100 

AIRSPEED CORRECTION TABLE 
160 kts. 200 kts. 250 kts. 

Instrument and Position f 3  +4 f 4  
Compressibility 0 -1  -2 
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BFF 
DEN 
DSM 
FSD 
MCW 
MS P 
OMA 
ONL 
RST 

L0CAT.lON IDENTIFIERS 

SCOTTSBLUFF, NEBRASKA 
DENVER, COLORADO 
DES MOINES, I O W A  
S I O U X  FALLS, SOUTH DAKOTA 
MASON CITY,  IOWA 
MINNEAPOLIS, MINNESOTA 
Oh<AHA , NEBRASKA 
O'NEI LL, NEBRASKA 
ROCHESTER, MINNESOTA 

. 
- 

F ~ ~ U F X  5 
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FA DEN 261145 
132 FRI-01 SAT 
COLO NEB IA MINN 
CLDS AND WX. HGTS ASL UNLESS NOTED. NEARLY STNRY PAC FRONT FROM SERN COLO 
NWWD TO SWRN WYO THENCE WSWWD TO LOW PRES IN NEV. 
PAC CDFNT SERN MINN TO NERN KANS TO NRN TEX PNHDL MOVG SLOLY SEWD WHILE 
POLAR CDFNT SERN MINNTHRU SRN SDKTWLOVERTAKEPACCDFNTANDBCMABTSTNRY 
FM E CNTRL IA BDR NERN KANS THRU A WK LO PRES AREA OVR ERN KAN. 
THRU WRN KANS CNTRL AND W PTNS OF ERN NEB C3-8@ WITH LCL FOG CONDS RESTRG 
VSBYS TO 1 TO 3 MI LFTG TO C10--18@V@ BY AFTN. LCL Z d - N W R N  KANS AND IN PTNS 
OF CNTRL AND ERN NEB. IN RMNDR OF ERN NEB AND IA C80-100@V@ DVLPG AFT 172 
CONTG TIL 012 WITH LCL R- OR S-. 
MINN. 2030a)V@ AGL OVR NRN PTNS WITH OCNL C15@SW- WITH LWR CLDNS GRDLY 
SPRDG SWD AFT 182 PRECDD BY 80-120CDV@ AGL OVR S PTNS LWRG TO C60-90@ EXTRM 
SE PTNS. 
ICG. MDT MXD ICGICIP. FRZLVL NEAR OR AT SFC. 
TURBC. 
OTLK 012-192 SAT. PAC FRONT DRFTG SLOLY SWD EXTDG FRM SRN COLO NWWD TO 
NWRN COLO BY 19Z. NOT MUCH CHG S OF FRONT. N OF FRONT CIGS LWRG BCMG C5- 
15@V@ 20-30@1-3.5-F OCNL C24xl/4-3/4S-F. SLOW LFTG OF CONDS AFT DABRK. 

F'l-1 261100-23002 
DEN C5@3F OCNL C3X3/4S--F CHC Z d - .  16002 C10@7. 18002 C25@ 
OMA C100@ 0212. 15002 Cl2@80@ 0212 CHC OF BRF Z d - O R  S-. 

DSM 18CDC100@ 0612. 
MCW C80@250@7 0210. 
FSD 15CDC80@ 0310 OCNL C 1 5 0 .  l800Z C80@ 0310 
MSP 25CDC80@. 14002 C80@ 3412 

FD-1 2611452 
LVL 3000 5000 7000 1000OFT 14000FT 18000F'l 24000FT 
DSM 1313 1813+05 2121 2328-01 2438-08 2 4 4 6 1 7  2552-29 
ONL 0818 1510 221403 2526-09 2541-18 2551-30 
BFF 1608 2315-04 2426-10 2539-18 2 4 4 9 3 0  
DEN 2309 251601 2423-09 2432-17 2440-30 

MDT OVR AND NEAR MTNS LCLY SVR IMDTLY E OF HIR PKS AND RDGS. 

17002 C18@80@ OCNL R-- 0212. 2000Z C20@7 3615 
16002 C25@ 3415 OCNL R- OR S- 22002 C%@ 3415 
16002 C25@80@7 3615 FEW SW- OR RW- BRFLY 
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MANEUVERING SPEEDS 

1 6 0  
150 I60 

25 1 4 0  150 

AFTER TAKE-OFF EXCEEDING 15'  

BANK. MAINTAIN AT LEAST 

V1 + 10 AT TAKE-OFF FLAPS 

4 2 O Y  ABOVE 15°C OAT 

110 
100 

160 
150 
140 
I30  
I20  
I10 
I00 
160 
150 
I40 
I30 
120 

I ou 

250 

A00 1 KNOT FOR I 

V I ' V R  v2 

144 160 
139 156 
1 3 3  1 5 1  
128 1 4 7  
122 142 
1 1 6  137 
109 132 
102 1 2 7  

136 150 
131 1 4 7  
127 1 4 3  
121 139 
116 135 
I10 130 
1 0 4  126 
96 121 

1 2 3  138 
118 1 3 5  
1 1 4  131 
108 1 2 7  
1 0 3  1 2 3  
98 118 
92 1 1 4  

FWO. OF 14: 

Vl=VR v* 
i 4 6  160 
141 155 
133 151 
1 3 0  1 4 6  
124 141 
118 136 
112 131 
I 0 5  1 2 6  
138 149 
1 3 3  1 4 6  

1 2 3  1 3 8  
1 1 7  1 3 3  
112 129 
106 1 2 5  
100 120 
124 137 
I 2 0  134 

izn 142 

115 130 
I10 126 
105 1 2 2  
99 117 
93  113 

7 GROSS WEI( 

l=vR v2 V I ' V R  v7 
1 4 7  159 
142 155 
1 3 1  150 
132 1 4 5  133 I 4 5  
126 1 4 1  12: 1 4 0  
120 136 122 135 
113 1 3 1  1 1 6  130 
101 125 105 124 

134 1 4 5  
129 141 
124 137 I 2 6  135 
11Y 132 120 131 
113 128 1 1 5  127 
101 1 2 4  109 122 
I01 119 103 I l l  
1 2 5  1 3 6  
121 133 
116 129 117 1 2 1  
111 125 1 1 3  123  
106 121  l b 8  I 2 0  
1 0 0  116 102 115  
95 112 5; I l l  

I N  EXCESS O F 1 6 . ~ , 0 0 0  !i: 

Frcrm~ 15 
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Figure 16, Takeoff Performance Flaps 15X-Gross Weight at Brake Release 

Given: 
Runway length available _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8,150 feet 
Tailwind component _________________________________  4 knots 
Slope .............................................. 1% UP 
Airport pressure altitude _-_________- -________________ 4,000 feet 
Outside air temperature _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Jr 88OF. 
Average Takeoff EPR _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.88 

For rznwny hit: start at runway len,@b available line and follow dotted line and arrows. 

For dimb limit: start where EPR 1.88 intersects climb limit base line and follow dotted line and arrows. 

Answer is 
132,000 pounds. 

Answer is 143.500 pounds. 

U(PLANATI0N OF CHART 

Gross Weight at Brake Releas for this aircraft under the conditions specified on the chart is seen to be 
influenced by either Runway or Climb limitations. 

Runway Limit: Bavd on the runway length available, the operating variables (wind, runway slope, 
pressure altitude. and temperature) together with average takeoff FPR directly influence the Gross Weight 
at Brake Release. 

Climb Limit: Regulations specify that certain climb gradients or profiles must be met during the take- 
off and climb phases. This chart, therefore, shows the weights for various combina- 
tions of power ( F P R )  and pressure altitude at which the aircraft is able to equal the prescribed climb 
gradients. This value far 
exceeds the runway limit of 132.000 pounds. Of these two weights, the s d e r  value is always used and in 
mosz cases, this is the runway limit. 

NOTE-Under ee&n conditions the Uimh Limit Gross Weight at Brake Release will be less r h m  the Runway 

The following explanation of these limits is offered. 

In the plotted example, this value is seen to be 132,000 pounds. 

(See FAR 25.121.) 

In the plotted example, the Gross Weight at Brake Release is 143,500 pounds. 

a Structural weight limitations, of course, must not be exceeded. 

Plot the example below which shows this relationship: Limit d u e  and thus it becomes the limiting d u e .  

Given: 
Runway Len,& Available _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9,250 feet 
W i d  ________________________________________----- Calm 

Airport Pressure Altitude _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3,000 feet 
Outside Air Temperature _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  +5g°F. 
Average Takeoff EPR _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.90 

Slope -----__-----_____--_____________________----- 0 

Solution: 
Runway Limit Gross Weight at Brake Release _ _ _ _ _ _  156,000 pounds 
Qimb Limit Gross Weight at Brake Release ______._ 153,000 pounds 

(The (Ilimb Limit value is the limiting weight in this case.) 
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Figure 17, Flight Planning Indicated .82 Mach 

Given: 
Trip distance _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  950 Nautical ground miles 
Landing gross weight _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  124,000 pounds 
C m k  p m e  altitude _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Flight Level 310 
Tailwind component _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  60 Knots 
Outside air temperature _ _ _ _ _ _ _ _ _ _ - _ _ _ _  -53°C. 

From Figure 14, plot ISA deviation (ISA -6OC.)  
Start at trip distance line, follow dotted line and arrows to cruise pressure altitude line 31; plot across 

Proceed up to the cruise pressure altitude line 3135 and plot across to find trip fuel (16200 pounds). 
to find trip time ( 1 hour, 57 minutes). 
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FUEL SUMMARY ALTERNATE DATA 

LBS./OAU. 

NOTE: 
(1) This form is provided 10 6 5 1  appliunti in the orderly urmgement of flight planning 

(%I "he IUC dl or any prt af this lorn ir opt iod.  
(3) Rehm lhh sheet l o  the monits. upon mmplaing the rrminalion. 

&h wrd in written cxuninationt. 
.. - - .  

&h wrd in A t e n  cxunin.tiont. 
I 

(%I "he IUC dl or any prt af this lorn ir opt iod.  
(3) Rehm lhh sheet l o  the monits. upon mmplaing the rrminalion. 

I 
TOTAL 

I I I 
FIGURE 22 


