
 



Answers exam AE1101 
 
Part I Intro to Aeronautics 
 
Problem 1   (4 correct: 5 pts, 2 correct: 2 pts) 
 
A-3   (Cayley) 
B-4   (Lilienthal) 
C-2   (Langley) 
D-1   (Plesman) 
 
Problem  2  (10 points = 2 + 4 + 4=2a + 2b +2c) 
 
2a)  
  Stringer (NL: verstijver), frame (NL: spant), spar (NL:ligger), rib, ….  
 
2b)  
 I    Tension (NL:Trekkracht/trekspanning): both girders (NL:gordingen) and web 

plate (NL:lijfplaat) experience tension 
II   Bending(NL: Buiging): the girders (NL:gordingen) experiences normal forces 
(one with tension and one compression); the web plate experiences shear stress 
(afschuiving) 
Sketches with sufficiënte explanation are also acceptable  

 
2c)  
 I.   The deformations (NL: deformations) are: rectangle becoming an 

paralellogram (or in NL: wiebertje, ruit)  
 II   The webplate fails due to buckling/wrinkling (NL: knikgedrag/plooivorming) 

Sketches clearly showing deformations and failure are also acceptable  
 
Problem 3 (20 points, 3a: 8, 3b-3d each 4 points) 
  
3a) 

 



 

 



 

 
 

 
 
  

 
3d) The canard should stall first, so the nose drops again and the airplane recovers from 
the stall which is caused by a too high angle of attack. Then the wing will never stall and 
keeps generating lift. 



 

 



 

 



 

 



Problem 6  (20 points) 
 

a) The triple S – shape, strength, stiffness.  
b) For a phase-A it is an appropriate start design. The Marsian atmosphere is 

sparse. The gravity differs but not too much. During further phases of the 
design changes will appear because of different descent and thrust 
requirements etc. 

c) See next page – either method 1 or 2 
d) See next page – either methos 1 or 2 
e) 117.7 : 9.81 = 11.99 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Parameter 

Method 1 
Approximate solution as 
dealt during lectures 
 

Method 2 
Approximate solution taking 
instantaneous exhaust at t=0  with 
exhaust mass  Mp=Mp1 
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 T=M0a   at t=0 

a [m/sec2] 117.7 117.7 
t [sec] 1.305 1.305 
T [kN] 1707 1707 
Mp [kg] 701.3 684.9 

 



Problem 7 (10 points) 
 
Q: 
a) Mention the 6 Kepler parameters that are commonly used to characterize the orbit of 

an arbitrary satellite. Discuss each element briefly. 
b) What is the assumption that has to be made to describe the orbits in such a way? 
 
A: 
a) Kepler elements: 

• a -> semi-major axis -> a measure of the absolute scale of the orbit [km]. 
• e -> eccentricity -> a measure of the flattening, non-roundness of the orbit. e =0 

corresponds to a circular orbit, 0<e<1 corresponds to a closed orbit, e=1 
corresponds to a parabolic orbit (i.e. escape from central body), and e>1 
corresponds to a hyperbolic orbit (also escape). 

• i -> inclination: the angle between the orbital plane and the equator (for Earth 
orbits, that is), measured at the ascending node (where the satellite moves from 
the southern hemisphere to the northern hemisphere). 0 ≤i<180 deg. 

• Ω -> right ascension of the ascending node -> the angle in the equatorial plane 
between a reference direction and the ascending node, the location where the 
satellite goes from southern to northern hemisphere. 0≤Ω≤360 deg. 

• ω -> argument of pericenter -> the location of the pericenter in the orbit, 
measured from the ascending node. 0≤ω≤360 deg. 

• θ0 or M0 : the position of the satellite at the reference epoch. Satellite position as 
time follows from this. An alternative to fix the satellite position as a function of 
time is to specify the moment of pericenter passage, by a value t0 or τ (tau). 

b) The motion of the orbit is fully determined by a perfectly round, homogeneous Earth 
(i.e. no perturbations from whatever source). 

 
 
 


