
 



Answers exam AE1101 November 2010 
 
 
English: 
 
Question 1 
 
Answers 
 

a. Vertical force results in tension (A, D) and compression (B, C) 
b. Horizontal force results in tension (A) and three Zero Force Elements (B,C, D) 
c. A diagonal bar from point 2 to point 4 is possible; in case of the vertical force 

A remains in tension; D will be in compression and B and C will be ZFE. In 
case of the horizontal force, nothing will change 

d. A web plate when air- or liquid tightness is required; when even shear 
distribution is favorable, etc. 

 
Points: a = 4; b = 4; c = 4; d = 3 
 
 
Dutch: 
 
Vraag 1 
 
Antwoorden 
 

a. Vertikale kracht geeft trekkracht in A en D, en drukkracht in B en C 
b. Horizontale kracht geeft trekkracht in A en geen krachten in B, C en D 
c. Een diagonale staaf van punt 2 naar punt 4 is mogelijk; bij de vertikale kracht 

wordt A op trek belast, D op druk en B en C zijn onbelast; bij de horizontale 
kracht vindt er geen verandering plaats. 

d. Een lijfplaat kan gebruikt worden als lucht- of vloeistofdichtheid een vereiste 
is, als een gelijkmatige schuifbelasting beter is, enz.  

 
Punten: a = 4; b = 4; c= 4; d = 3 
 



Opgave 2 
Points: a=4 b=3 c=3 d=4 e=3 f=3 

 



 
2f 

- Altitude limit – pressurized cabin (maximum pressure differential on fuselage 
structure) 

- Design diving speed VD / Maximum operating speed VMO. The airplane is 
designed to withstand particular flight loads at this speed. (Positive and negative 
gusts of 25 ft/s should be considered VD) 

- Design diving Mach number MD / Maximum operating Mach number MMO. The 
aircraft is designed to remain controllable up to this speed. (undesirable flying 
qualities, associated with buffeting effect can occur above this Mach number). 

 
(Note: the difference between VD and VMO, or MD and MMO, is a safety margin. MO 
stands for maximum operating)  
 
3a 
Free body diagram     Kinetic diagram 
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3b 
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3c 
Horizontal flight: The aircraft remains at a constant altitude (γ = 0; dγ/dt = 0) 
Steady flight: Flight in which the forces and moments acting on the aircraft do not vary in 
time, neither in magnitude, nor in direction (dV/dt = 0) 
Symmetric flight: flight in which both the angle of sideslip is zero and the plane of 
symmetry of the aircraft is perpendicular to the earth (β = 0 and the aircraft is not turning) 
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3d 
 
The ratio V/F represents airspeed [m/s] divided by fuel flow [N/s] or [kg/s]. Hence: 
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In other words, it is the distance that can be flown per unit of fuel. Clearly this must be 
maximized to obtain the maximum range. 
 
3e  
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 and c  can be assumed to be constant as a function of airspeed 

(over the range of cruising speeds) for propeller aircraft
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3g 
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3h 
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3i 
(The numbers in the figure are not correct, it is only intended to show qualitatively the 
shape of the figure) 
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