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Q1: -  

a) Using illustrative drawing and relevant math formulas, explain the geometric and aerodynamic twist. 

Why they are used? 

b) What is airworthiness, and what is crash airworthiness? 

c) Classify runways. And speak about LCN. 

d) For tail type u.c., using a drawing and relavent math formulas, what is the major design parameters 

and what is the advantage and disadvantage of this type of u.c. 

e) An aircraft, which is at steady level flight, has a straight taper wing with a rectangular inboard 

portion and a trapezoidal outboard portion. Both portions havethe same platform area. This a/c has 

the following data: - 

 

Find: - (draw on a graph-paper and evaluate graphically if necessary) 

 Standard mean chord, SMC. 

 Mean aerodynamic chord, MAC. 

 Magnitude and position of lift force. 

 Shear force, bending moment at root section and torque about its leading edge. 

 

Q2:- 
A thin-walled cantilever has a constant cross-section of uniform thickness with the dimensions shown  in 

the figure 1. It is subjected to a system of point loads acting in the planes of the walls of the section in the 

directions shown. 

The thickness is to be taken as small in comparison with the other cross-

sectional dimensions in calculating the section properties Ixx,Ixx and Ixyetc. 

 

1- Calculate the direct stresses according to the basic theory of bending 

at the points 1, 2 and 3 of the cross-section at the built-in end of the beam. 

Illustrate your answer by means of a suitable sketch.  

 
2- If the section at the built end is idealized to booms and web 

as shown in figure 2 and only the force 80 N applied to this 

section. The dimension of the section is the same as in 

figure 1. Consider the direct stresses hold by the booms 

only . B1=18 mm
2
 ,B2=13 mm

2
 and  B3=12 mm

2 

 

  Determined the distribution of shear flow, show that 

withsketch.  

 

 

 

 

 
You may assume any missing data that not to be 

calculated.  مع تمنياتي بالموفقية 
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